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1.0 PROJECT OBJECTIVES

The main objectives of this project were to determine if: (a) the invertebrate community structure
and function in Unnamed Stream at different sampling stations was affected by groundwater-impacted
discharges from the Commerce Street Plume Superfund Site in Williston, VT, and if (b) any observed
differences in the invertebrate community could be attributed directly to the presence of Site-related
contaminants (particularly, Volatile Organic Compounds [VOCs]) in surface water and/or sediment. This
information will serve in future ecological risk-based decision making.

The following steps were undertaken to meet the project’s objectives:

1. Conduct a site visit on March 30, 2012 with EPA Regional Project Manager (RPM) Karen
Lumino and EPA risk assessor Rick Sugatt.

2. Prepare a Quality Assurance Project Plan (QAPP) Addendum for use in the field
sampling effort.

3. During September 10, 2012 — September 13, 2012, collect surface water chemistry
information using a YSI sonde and sample aquatic invertebrates, sediment, and surface
water at previously staked sampling stations (i.e. PW-2, PW-11, PW-17, PW-20 and an
off-site reference location). :

4. Record the GPS coordinates of each sampling station. .

5. Take pictures of the stream and riparian habitat, record observations and fill out habitat
worksheets. .

6. Write a technical memorandum to summarize the sampling procedures used; include
copies of habitat worksheets, field notes, and a table summarizing the field surface water
chemistry data. '

This technical memorandum is organized as follows: Section 2.0 provides an introduction;
Section 3.0 describes the field sampling procedures; Section 4.0 describes the sample processing and
analyses, and Section 5.0 summarizes the deviations from the QAPP addendum.

2.0 INTRODUCTION

Unnamed Stream was visited by ESAT, EPA Regional Project Manager (RPM) Karen Lumino
and EPA risk assessor Rick Sugatt on March 30, 2012 to determine the overall conditions of the stream
and to identify possible sampling stations. '

A field sampling plan was then developed (i.e. the QAPP Addendum to a Nobis Engineering
prepared QAPP). The plan was to collect aquatic invertebrates, sediment samples, and surface water
samples from Unnamed Stream for analysis of the following parameters:

. Surface water: VOCs and chlorides
. Sediment: Total Organic Carbon (TOC), Target Analytes List (TAL) metals, mercury, VOCs, and

Semi-Volatile Organic Compounds (SVOCs)

. Epifaunal and infaunal aquatic invertebrates: community structure and function

The QAPP Addendum represented an attachment to the April 18, 2012 draft QAPP Amendment 2
prepared by Nobis Engineering (an EPA contractor) to support the spring 2012 groundwater and soil
sampling and analysis program at the Site. The spring 2012 samples collected by Nobis were analyzed
at EPA’'s New England Regional Laboratory (NERL) in North Chelmsford, MA for VOCs, SVOCs, and TAL
metals using the same Standard Operating Procedures (SOPs) as were used for the surface water and
sediment samples collected from Unnamed Stream. All of the analytical requirements pertaining to these
three chemical analyses (such as the data quality objectives, detection limits, measurement performance
criteria, quality control acceptance limits, corrective actions, acceptance criteria, etc.) were identical to
those summarized in the April 18, 2012 document. .
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3.0 FIELD SAMPLING PROCEDURES

3.1 Standard oberating procedures and other support documents

New England Regional Laboratory (NERL) SOPs were followed durmg field sampling efforts as
described in the QAPP Addendum and are referred to in Table 2 of the Addendum.

3.2 Field notes

Real-time field notes were taken to provide detailed records of all the field activities (see
Appendix A). All notebook entries were made using a ballpoint pen. All pages were dated with the
initials of all personnel present. When necessary, corrections were made by stnkmg a line through the
text, dating and |n|t|aI|ng the correction(s). .

Records included in the field notebook include the following types of information, as applicable: .

the date and time when each activity started and ended

(-]
° the weather conditions at the start of the day and significant changes in weather during the day
. a summary of equipment maintenance or decontamination activities, when applicable -
° a description of sample collection and processing activities, such as:
"o sampling locations
o recording of Global Positioning System (GPS) coordinates, if applicable
o number and type(s) of samples collected
o records of photographs taken, if applicable
o field measurements and observations
. descriptions of problems encountered while in the field and corrective actions taken (if any)
o including when deviations were made from the QAPP and why

3.3 Sampling stations

All the field activities took place at five specific sampling stations in Unnamed Stream, four of
which coincide with pore water sample stations used by Nobis Engineering in July 2010. These sampling
stations are listed below from furthest downstream to furthest upstream. Note that PW-2 was not
mentioned in the Addendum. It was determined in the field, with the approval of Rick Sugatt (EPA
technical lead), to sample PW-2 instead of PW-1 because of a lack of suitable habitat. The reference
location was determined in the field as well Both instances are discussed further below. The five
sampling stations were as follows:

o PW-20: Recovery (far); located about 1,000 ft downstream from PW-17.
o PW-17: Recovery (near); located about 900 ft downstream from PW-11.

o PW 11: site-impacted area; this location had the highest levels of trichloroethylene and
dichloroethylene during the July 2010 pore water sampling event.

o PW-2: study area reference, located above the Site just downstream from PW-1, not far from the
culvert underneath Route 2

o Off-site reference: located upstream from PW-1, north of Route 2 in a small wetland fed by urban
runoff (just West of 209 Blair Park Rd. in Wllllston VT)

Sampling stations PW-20 and PW-17 were sampled on Tuesday September 11, 2012 (see
Figure 1 and Figure 2 for lotic habitat pictures).
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Fig

ure 1. PW-20 (facing

Sampling Stations PW-11 and PW-2 were sampled on Wednesday September 12, 2012, (see
Figure 3 and Figure 4).

3|Page




Figure 3. PW-11 (facing southeast

Rick Sugatt (EPA) and Michael Ferrier (ESAT) decided not to sample PW-1, the on-site
reference, as originally planned. PW-1 could not be properly sampled because the stream at this location
was only a couple of inches deep and quite narrow, which made it difficult to collect a surface water
sample without disturbing the sediment. In addition, the substrate consisted mostly of fine sediment (as
seen in Figure 5).
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Fig

ure 5. PW-1 (facing northeast)

The off-site reference location was sampled on Thursday September 13, 2012, (See Figure 6).
The sampling team received permission from Rich Watson to park in the Vermont Plastic Specialists, Inc.
parking lot at 209 Blair Park Road. The stream was accessed via the Western side of the Vermont
Plastics building near the loading dock. This area of the stream consisted of a small wetland fed by urban

runoff. The sampling team had difficulty finding a more suitable reference location upstream of the
groundwater plume without getting into more industrialized areas.

Table 1 provides the Global Positioning System (GPS) coordinates of all five sampling stations.
These were recorded the day they were sampled. PW-20, PW-17 and PW-11 GPS coordinates match
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those provided by Nobis (see QAPP Addendum). The coordinates for PW-2 were not provided in the
QAPP addendum but the PW-2 Nobis stake was located just downstream of PW-1, confirming the team
was at the correct location. It should be noted that PW-11 is located in close proximity to two buildings
and is at a bend in the stream. Although it may look detached from Unnamed Stream, it is not (see
Attachment 1 for the Nobis map and Attachment 2 for the September 2012 sampling locations map).

Table 1: GPS coordinates for the sampling stations in Unnamed Stream
::?r:il;,:r Sampling station North - Wesf
1 PW-20 ‘ 44.44658066 | -73.12380091
2 A PW-17 ) : 4444745849 -73.12147299
3 PW-11 44.44938290 -73.12188230
4 PW-2 44.45264118 -73.11935145
5 Upstream, off-Site reference 44.45478218 | -73.11757334

34 Field sampling and data collection procedures
3.41 Introduction

The sampling effort started at the most downstream station (PW-20) on Unnamed Stream and
proceeded sequentially upstream from there. On Monday September 10, 2012, an ESAT member used a
Trimble GPS unit and the coordinates presented in Table 3 of the QAPP addendum to find the exact
sampling stations prior to sampling. All of the Nobis stakes from the 2010 pore water sampling were
found and their locations matched the coordinates provided. The off-site reference location.-was
determined to be upstream of the plume, north of the Route 2 culvert in a small wetland fed by urban
runoff. New flagging was placed on either side of the stream at each sampling station to clearly mark the
banks. Steve Fiske (VT Department of Environmental Conservation) was present on Monday September
10, 2012 to show the sampling team how to use the VT method for collecting aquatic macroinvertebrates.
He mentioned that Unnamed Stream was part of what VT calls Muddy Brook Tributary 4. The stream will
continue to be referred to as Unnamed Stream in this report. .

The YSI sonde was calibrated every morning before the start of field work. The sonde was taken
to the first field sampling location of that day once all of the-internal acceptability criteria were met.
Sampling at each station proceeded in the following order: (1) surface water parameters were collected
using the YSI sonde; (2) surface water samples were collected for VOC and chloride analysis; (3)
sediment samples were collected for analysis of VOCs, SVOCs, TAL metals, mercury, and TOC; (5)
benthic invertebrates were collected by two different methods; and (5) habitat assessment worksheets
were filled out based on EPA’s Rapid Bioassessment Protocols and the VT DEC lotic habitat assessment
protocol. :

The QAPP addendum noted that Unnamed Stream was quite narrow (2-4 ft) and stated that it
might be necessary to collect sediment and invertebrate samples not just at the sampling station itself but
also up to 15-20 ft upstream and downstream from it in order to get representative samples. The
upstream and downstream portions were sampled for macroinvertebrates only at PW-2 and the reference
station, both of which were located upstream from the contaminated groundwater recharge areas. On the
other hand, only the downstream portions of stations PW-20, PW-17 and PW-11 were sampled for
macroinvertebrates in order to follow the decreasing trend in VOC concentration and to more accurately
capture where VOC-contaminated groundwater might have an effect on benthic invertebrates. Duplicate
samples for all analyses were taken at sampling station PW-11, which represented the “hot spot” for the
VOC-contaminated groundwater plume.
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3.4.2 Surface water parameters

The temperature (°C), pH (standard units), dissolved oxygen (mg/L and % saturation), and
specific conductance (microsiemens per cm [mS/cm]) of the surface water at each sampling station were
measured using the YSI Model 556 Data Logger. One set of readings was taken in the center of
Unnamed Stream at each sampling station, with the probe placed halfway down the water column. All
readings were recorded in the field logbook and are summarized in Attachment 3.

3.4.3 Surface water sampling

A set of trip blanks were prepared for VOC analysis before the sampling team left the NERL on
Monday September 10, 2012. These blanks consisted of 4 Volatile Organic Analysis (VOA) vials _
- completely filled with deionized water (no headspace), placed on ice, and kept in the field cooler until the
end of the trip. Trip blanks were not mentioned in the QAPP Addendum but are standard protocol for
VOA sample collection. ‘

A surface water pH test sample was prepared in a VOA vial in the field by filling the sample bottle
almost to the top with stream water and counting the number of drops of HCI it took to acidify the water to
apH <2.0. The number of drops needed to reach a pH < 2.0 was recorded and used to quickly and
accurately acidify subsequent surface water samples. The pH test sample was then properly discarded.
This process was repeated as needed at other sampling stations. :

Two surface water samples were collected from each sampling station. The first sample was
collected in four 40 mL VOA vials for VOC analysis, while the second sample was collected in one 250
mL plastic bottle for chloride analysis. Both samples were obtained by carefully immersing the sample
bottles under the surface of the water. The four VOA vials were completely filled to remove any head
space and limit evaporation during transport and storage. Great care was taken to avoid touching the soft
substrate while filling the bottles to avoid suspending the sediment and contaminating the samples.

The four VOA vials were acidified in the field to pH < 2 using HCI, and stored on ice for return to
the laboratory. The chloride sampie was stored on ice without additional preservation. A duplicate VOC
and chloride surface water sample were collected at PW-11. Note that the VOC duplicate consisted of
another four VOA vials filled to the rim with surface water and acidified to pH < 2.

3.44 Sediment sampling

Two separate sediment samples were collected at each sampling station for VOC analysis. One
composite sediment sample consisting of three subsamples was also collected from each sampling
station for analysis of SVOCs, TAL metals, and TOC. All samples were collected from low-energy
depositional areas around each sampling station to maximize the possibility of detecting contaminants.

The two samples for VOC analysis were collected first, as follows:

. VOC sample 1: A 10 mL sediment plug was collected by inserting a clean, 10 mL syringe with its
tip cut off directly into the sediment bed and then carefully transferring the sample into a 40 mL
Teflon-lined septum vial containing 10 mL of methano! (see Table 4 in QAPP Addendum for
details). The vial was then tightly closed and placed on ice.

. VOC sample 2: A second sediment sample was collected in the same way and placed in a
separate 40 mL VOC vial (this one without methanol) to determine the % moisture of the VOC
sample. This sample was collected using a clean syringe, closed and placed on ice.

An Eckman dredge was then used to collect sediment for the last set of analyses (i.e. SVOCs,
TAL metals, and TOC). Three 6” deep sediment samples were collected with the dredge and placed into
a clean 20 L cubitainer with the top cut off. Coarse debris such as leaves, sticks, pebbles, or vegetation
were removed from the cubitainer and discarded. Extra overlying water was poured off after seftling to
avoid losing fines. The sediment was then thoroughly homogenized with a clean plastic scoop and
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distributed into labeled sample containers. Every effort was made to ensure that all of the sediment grabs
had similar composition and were all collected in water < 1 ft deep. A duplicate composite sediment
sample for SVOC, TAL metals, and TOC analyses was collected at station PW-11.

At location PW-11, the Eckman dredge was impractical to use because of excess woody debris.
Instead, a clean plastic scoop was used to collect sediment within an area and depth equivalent to the
Eckman dredge. This method was replicated with the duplicate sample as well.

The Eckman dredge was decontaminated between sampling stations but not between subsample
collections at a given sampling station. The dredge was scrubbed with a brush and laboratory grade,
non-phosphate detergent and tap water, rinsed 3 times with distilled deionized water and shook dry

The used soapy water and rinse water were captured and containerized for proper dis'posal at the
NERL in North Chelmsford, MA. '

- Arinsate blank sample was collected at location PW-11 after the sediment sampling equipment
was decontaminated. This sample was obtained by pouring 1 L of distilled deionized water over the
cleaned equipment and collecting the runoff in a pre-labeled sample container. The rinsate blank was
stored in the same cooler as all of the other samples. It will be analyzed for total metals and mercury at
the NERL.

3.4.5 Invertebrate sampling

ESAT recorded the major habitat characteristics at each sample station on standardized habitat
worksheets (see Appendix B). Additional descriptions were also recorded in the field logbook (see
Appendix A). Several pictures of the habitats and sampling activities were also taken and can be viewed
at G\WALLSHARE\ESATBIO\Commerce Street (VT). '

3.4.5.1 Collecting infaunal invertebrates by sifting sediment samples

The VT DEC noted that silt, sand or gravel substrate should not be sampled as part of their
standard protocol. As outlined in the next section, however, substrate was sampled around each
sampling -station in an effort to link sediment contamination to benthic invertebrate community
composition. This method allows for a volumetric population comparison between sample stations
because each subsample (i.e. core) has a definitive volume (3” high, 2 %" diameter cylindrical dimension
= 4.73 in® of sediment). ,

Four replicate sediment samples were collected in the vicinity of each sampling station using a
percussion sediment corer. Each replicate sample consisted of four subsample cores collected near each
other (making sure not to remove sediment from previous sediment grab sample holes). The benthic
invertebrates collected from each set of four cores was combined into one replicate sample and
preserved with 70% ethanol.

A 27" diameter clear plastic core tube was placed into the sediment 3” deep, carefully pulled out
and then emptied into a no. 30 sieve bucket. This was done four times for one replicate and all
subsamples were placed into the same sieve bucket. The sieve bucket was then placed in the stream,
making sure not to completely submerge it, and swirled around to rinse fines, such as clay, out of the
sample. Leaf detritus was discarded. Any remaining sediment and organisms were placed into a labeled
1L plastic jar and preserved with 70% ethanol :

In summary, four cores were collected from four locations per sampl'ing station (16 cores per

sampling station), resulting in at least 20 composite benthic invertebrate samples from Unnamed Stream
(four composites per sampling station from five different sampling stations).

PW-11 underwent a full re-sample using the method described above in order to generate a
duplicate infaunal invertebrate sample.
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3.4.5.1 Collecting epifaunal invertebrates by sweep bottom kick net sampling

A kick net was used to collect a total of four jabs from representative habitats as described in the
QAPP Addendum. Sampling was performed by jabbing the net into debris dams, vegetation, or roct
mats, pulling back rapidly to dislodge invertebrates, then sweeping forward again into the same area to
scoop up the dislodged invertebrates. This jabbing and sweeping motion was repeated several times at
the same point and considered one of four jabs. Each jab was taken in a general upstream direction from
each subsequent point. All four jabs (from different points around the sample station) were combined into
a single composite- sample. Excess debris was first removed, and leaves and sticks were thoroughly
rinsed off to prevent losing any attached bugs. The total contents were transferred to labeled sample
bottle(s) and preserved in 70% - 80% ethano!. Two replicates were collected at each sample station and
two replicates were collected at PW-11 as a duplicate sample.

The following habitats were sampled when present, as mentioned in the QAPP Addendum (see
Appendix A field log notes for details of samples taken at each station):

O Vegetated margins — consist of overhanging bank vegetation and submerged root
mats. Sampled by jabbing vigorously, with an upward motion, .brushing the net against
the vegetation and roots along the bank. The entire jab was taken place underwater as
much as possible to avoid collecting terrestrial organisms:

g Snags and logs — consist of submerged wood, primarily dead trees, logs, branches,
roots and leaf packs lodged between rocks or logs. Sampled by holding the net under
the submerged wood, rubbing-and shaking the area above the net and scooping
organisms, bark, twigs and other dislodged organic matter into the net.

O Aguatic vegetation beds and decaying organic matter — consist of beds of submerged,
green/leafy plants that are attached to the stream bottom. Sampled by jabbing
vigorously, with an upward motion, against or through the plant bed. The net was kept
under water as much as possible to avoid collecting terrestrial organisms.

3.4.6 _Habitat assessment

The stream habitat at each sampling station was photographed and then described using the
Habitat Assessment Field Data Sheet — Low Gradient Streams (see Appendix C for completed forms)
using the descriptions and definitions provided in Chapter 5 (Habitat assessment and physicochemical
parameters) of the Rapid Bioassessment Protocols (see QAPP Addendum). Note that the catchment
area was not estimated for each sample location.

The habitat assessment field data sheet contains ten habitat parameters that were scored
between a low of 1 (poorest condition) and a high of 20 (best possible condition). The data sheets were
completed based on reaching a consensus between all of the field biologists participating in the sampling
event.

4.0 SAMPLE PROCESSING AND ANALYSES

Proper paperwork, including labels and chain-of-custody forms, were maintained at all times
during the project and follow the requirements outlined in Attachment 8 of the QAPP addendum.

Labels were completed with the initials of the person collecting the sample, the date, and the jar
number, when applicable. Labels were then wrapped in clear packing tape to protect them from water or
ethanol damage and to prevent the label from accidentally detaching during transport and storage.
invertebrate samples were preserved with between 70%-80% ethanol, tightly closed, then sealed with
electrical tape. Sediment and water samples were placed on ice in a cooler shortly after being collected.
ice was refreshed as necessary. '
9}lPage
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5.0 DEVIATIONS FROM THE QAPP

The following table summarizes the deviations from the QAPP or QAPP Addendum that occurred during the field sampling effort:

QAPP protocol Deviation Reason for deviation -

1. Sample PW-1 Sampled PW-2 in PW-1 was not sampled because the stream was only a couple of inches deep and a about a foot
as on-site place of PW-1. wide, making it difficult to sample the surface water without disturbing the sediment.

reference . _

2. Use 3" diameter | Useda 2 %" Only 2 %" diameter plastic core tubes were available. This does not impact the sample collection

core tube for
infauna
macroinvertebrate
sample collection

diameter core tube

method other than changing the overall volume of the samples collected. Regardless of the change
in core tube diameter, the same volume was collected across replicates.

3. No mention of
collecting VOC trip
blanks '

Collected VOC trip
blanks (deionized
water from the lab)

This step was included because it is standard protocol according to the NERL SOP (EIASOP-
VOAGCMS9 Rev.9 3/31/10)

4. Collect
sediment VOC
samples from the
Eckman grab

Collected sediment
VOC samples
directly from the-
sediment bed

Removing the VOC sediment sample directly from the sediment bed insured less loss of VOCs upon
extraction as the sediment was not as disturbed initially by the Eckman dredge. The water was only
up to a foot deep at each location so it was easy to insert the syringe directly into the sediment bed.

5. Use Eckman or
plastic sediment
core tube for
sediment collection

Used a clean plastic
scoop at location
PW-11and it's
duplicate .

This was necessary because PW-11 was covered in woody debris. The Eckman may not have
been able to penetrate the soil or close completely upon retrieval if a stick was in the way. Using a
clean plastic scoop enabled the sampler to work around woody debris
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Attachment 1. Nobis 2010 porewater sampling locations

Bold values indicate exceedarice of
applicable criterion
ND = non-detect
FIGURE 3-2
JULY 2010 POREWATER
. CHLORINATED SOLVENT CONCENTRATIONS
Engineering, Inc. COMMERCE STREET SUPERFUND SITE
18 Chenell Drive WILLISTON, VERMONT
(803) g&ﬁ:m PREPARED BY: JF CHECKED BY: $H
a1k PROJECT NO. 80038 DATE: June 2011 Rev 00




Attachment 2. September 2012 sampling locations (as seen on Google maps)
*Note this is a combination of 3 maps placed together to show the full extent of sampling.

Report a problem




Attachment 3: Commerce Street: Field Surface Water Chemistry Results

. Analysis | Temperature | Conductivity '
Stat .pH D.O. (%) | D.O. L
ation Date €c) (us/cm) p (%) (mg/L)
PW-20 9/11/2012 12.14 1916 7.42 73.5 7.82
PW-17 9/11/2012 15.52 , 2475 7.58 78.4 7.75
PW-11 9/12/2012 134 1004 7.57 76 7.92
PW-2 9/12/2012 16.83 916 7.85 88.2 8.51
Reference | 9/13/2012 17.53 965 8.21 100.9 9.62
D.O. = dissolved oxygen
Qced: fAGAN (O-H VL




APPENDIX A

Field Loghook Notes
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APPENDIX B

Lotic Benthos Field Sheets

(ESAT & Steve Fiske copes)



LOTIC BENTHOS FIELD SHEE'II' Biolab ID

(2011 edition) Chem LabID
. : ™
Site Name N\\J-d d N Br o) 0O lC (\)ﬂn&/‘/\’\@\g W\ River Mile
site D _ PW=-20 Tebo Yy ‘
Date Q-1 |2 Time (10X Crew M F %(TK L& M M
Site Descrlptlon Lar 01/(‘, r\ L {\Y’l (1 n v\l \ d t'V\ )
Town: W\ ‘ \ \SW Y\ V T Stream Order: Drainage Area: Km® Elevation: ft

D.D” Latitude: ‘-P—‘ ‘-\L} GDS(O(O @ Longitude: -"’% |23800ﬂ | Lat/Long source (GPS — set to NAD83:)
Weather: P artl N cloud \,l Flow/Weather Previous (2 weeks/2days): t\ § (AN \A' (oL iN ! 'p Qrtviw cinouad \‘
Surrounding Land Use:_COM W € v¢i @l ~ T nply i 41 a) ’

SAMPLING INFORMATION (Cheg v ’ Qual. PERIPHYTON COVER for each type 0-100% (See back for Periphyton Cover Form)

Sampler: M F . Gear: ¥ aders Diatom % Filamentous Green % and length in
Effort Time: ____ min Mesh: _500 um Blue Green %  Moss %  Green %  Other %
Area: . m?  Quantitative: Y/N
HReps: Comp/rep: __ General Trophic Rating: (0=oligo, 5=Eutroph)
EMBEDDEDNESS -
(5) 0-5% Excel (4) 5-25% V Good (3) 25-50% Good (2) 50-75% Fair @ 75%Poor EstimatdOC %
Silt Rating: {O=none, 5= choc@ag ) : CPOM Rating (leaf packs): I (0= none,5=high)
: o . I
Lg Woody Debris (>4”dia) #: 100m (reach) :

S MCM .11\

GENERAL WATER TYPE Rifﬂe,, or Other Wérm@or Mixed Channelized: Y/@ " Upstream Dam: Y/(:Q mi

BFWidth: 2 55 (m) wettedWidth:2.25 (m) Riffle Depth: 0,9 (m) Pool Depth: (m) and Obs:

Bank Stability:@ VG G F Velocity estimate (circle): @ <0.4 ft/sec, (M) 0.4-2 ft/sec, (F ) >2 ft/sec Measured: ft/sec

Riparian VEGETATION (both sides, does not need to add up to 100%) Riparian Width (facing upstream) L7 ! 6 R 719 m

Overstory: Softwood 0 _ VY % Hardwood ZQ : Understory: Shrub (brush) 25 o Grass o % Hekbaceous'—’ q‘ %

Canopy %: 100 90 80 70 60 50 @30 20 10 0 Overhead: Open, Partly Oper)or Closed

WATER QUALITY PARAMETERS Sampler: B G K Meter (type, #) YS! SSL Sond €

Baseflow or Freshet Flow Present Flow: H- M ~L ' Annotate? Y /N alig
A L ; - .

Temp Air “" @"F Temp water|2. 'q °C fpH 1. q2 lab pH fCond I q ] wD.O.% 15 S D.Omg/I 1 -82—Color Mi K

Cond pH Alk TP DP Cl ICAnions Turb TN NO2-3Ca Mg Na K Hardness Metals, TNH3, TSS Other , ,

SITE SKETCH & GENERAL OBSERVATIONS (circle those that apply) A Overall Aesthetic Rating 0 (poor) — 5 (exc.) ‘_-l

A - Pollution: Sludge | Sawdust | Paper Fiber l'l Sewage | OuIySheen | Trash | (ron | Scum | None

B Water Clarity: ClgaT | Slightly Turbid I Moderately Turbid | Very Turbid | Secci Tube, mm

C - Water Color:  Clear II Brown (Tannic) L M H | Gray | Metallic | Reddish

D - Odors: Musty | Fishy | Sewage | Manure | Sulfurleggs) | Oily/gas
Aquatic Biota Observed: Mussels, Crayfish, Gastropods, Fish, Other

SO Fivh cxm\l'ﬂ’\&h‘sa\qmo\ndfr clawnas
| $te Hevd togq book

( ESAT)

Field Sheet Complete: M Q/M (initial)

Photod, Y/ N
Fish Survey Conducted: Y /@




LOTIC BENTHOS FIELD SHEET Biolab ID

(2011 edition) Chem LabID
(Unnowmed %FM |
Site Name M\Add\l Rlrook Tr\hui—(/\)’\/‘ﬁ:q River Mile
siteid PW-=1{3 ‘

pate O Q=) l=1Z Time 44D CrewMF B(TK LB M C N
SlteDescrlptlon LO\ rD\ € rn‘nar1 an ) mAP,

Town:{adi | \ i T‘OV\ \f T Stream Order: Drainage Area: _Km®  Elevation: ft
D.D° Latitude: Y \'\ "l 4 1 4384 01 Longitude:— 15021472 0]0, Lat/Long source (GPS — set to NAD83:)
Weather: SUNNN ~1185°F Flow/Weather Previous (2 weeks/2days):_ ] P (XU\A) o RTA ,I pPaxtiy cloy ol Y

Surrounding Land Use:

SAMPLING I7FORMATION Che{ywadt rQual PERIPHYTON COVER for each type 0-100% (See back for Periphyton Cover Form)

Sampler MF Gear:VY Meﬂ’wd Diatom__ % Filamentous Green % and length in
Effort Time: ____ min Mesh: 500 um Blue Green %  Moss %  Green %  Other %
Area: : m®  Quantitative: Y/N )
#Reps: Comp/rep: __ General Trophic Rating: (0=oligo, 5=Eutroph)
EMBEDDEDNESS -
(5) 0-5% Excel (4) 5-25% V Good (3) 25-50% Good (2) 50-75% Fair @ 75%Poor Estimate 1 OO0 %
Silt Rating: (0=none, 5= chocolate) - CPOM Rating (leaf packs): : (0= none,5=high)
Lg Woody Debris (>4"dia) #: Q /100m (reach) :
GENERAL WATER TYPE  Riffle{Winderor Other Warm, ggly)or Mixed Channelized: Y@ Upstream Dam: Y/@ mi
*B.F.Width: l m)  Wetted Width: \,é (m) Riffle Depth: 0. Z(m) Pool Depth: {m) and Obs:
Bank Stability: EX G F Velocity estimate (circle): @).4 ft/sec, (M) 0.4-2 ft/sec, { F ) >2 ft/sec Measured: ft/sec
Riparian VEGETATION (both sides, does not need to add up to 100%) Riparian Width {facing upstream) 7 18 m, R” 18 m
Overstory: Softwood D % Hardwood 0 % Understory: Shrub (brush) O % Grass ' O % Herbaceous“)O %
Canopy %: 100 90 80 70 60 50 40 30 20 10 Overhead: Open, Partly Open, or Closed
WATER QUALITY PARAMETERS Sampler: _ MF Meter (type, 1Y § 1 55, SON €
Baseﬂow or Freshet Flow Present Flow: H-M —L ' Annotate? Y/ N
Temp Aqu'b °Cemp WaterIS-SZ“C fpH 35 6 lab pH fCond 21-\'I§ D.0.% 18 Ll D.Omg/I A ColorC’\f 0
Cond 'pH AIk TP DP CI ICAnions Turb TN NO2-3Ca Mg Na K Hardness Metals, TNH3, TSS Other , ,
SITE SKETCH & GENERAL OBSERVATIONS (circle those that apply) ' Overall Aesthetic Rating O {poor) — 5 (exc.) « S
A - Pollution: Sludge | Sawdust | PaperFlber e Sewage | 6inSheen | Trash | Iron | Scum | l\.lone .
B'—-Waterclaritv SIIghtIyTurbnd | ModeratelyTurbld ry Turbid | Secci Tube mm .
C-—WaterCoIor: Green Milky | Brown (Tannic)L M H | Gray | Metallic | Reddish _ ' MCI’Y\ ‘(\_ l ' ‘)/)/
D -~ Odors: q | Musty | Fishy | Sewage | Manure | Sulfur{eggs) | Oily/gas
Aquatic Biotarved: Mussels, Crayfish, Gastropods, Fish, Other S T\ C ¢ \_e lO oL ¢ \[J S e t f d
’ AN

96‘5‘7 V\de\“h snworter becauit oF un d€rcuy F 10 boo &

| (EopT)

Field Shget Complete: . (initiat)
Photo@/ N :
Fish Survey Conducted: Y /@




LOTIC BENTHOS FIELD SHEET BioLab ID ' .

(2011 edition) Chem LabID
(Onnawmed) XM
site Name MU B AN By 0O Y Tributrary Y River Mile
site ID PW—1 | '
Date 417 - 12 Time __ |15 Crew Mg BAGEYX., "L M, LJB

SiteDescriptionNe(\r' H'refl ahd \onr\c\nm lO\’D?QM\'ﬁC

Town: \N ] | | \ 9 f’o V\ \/T Stream Order: Drainage Area: sz Elevation: ft
D.D’ Latitude:Y 4. LJLJ"I%% 29 Longitude:=13. 12090230 Lat/Lohg source (GPS — set to NAD83:)

Weather: SYNN “YWiclear Flow/Weather Previous (2 weeks/Zdays) clearisunny
Surrounding Land Use:_CO M erci al I W a dultrial — PaV‘HVa ciovd \Il Ar i wvVT§ l

T r\tuv" |Ul\V‘ Pa)\ LV\]K&
SAMPLING INFORMATION Ezgza " Qual. PERIPHYTON COVER for each type 0-100% (See back for Periphyton Cover Form)

Sampler: Gear: Diatom % Filamentous Green % and length in

Effort Time. _ mln,,, Mesh: 500 um . Blue Green %  Moss %  Green %  Other %

Area: __ - ‘m** Quantitative: Y / N

HReps: Comp/rep: ____ General Trophic Rating: (0=oligo, 5=Eutroph)-

EMBEDDEDNESS

(5) 0-5% Excel (4) 5-25% V Good (3) 25-50% Good (2) 50-75% Fair )} 75%Poor Estimate '00 %

Silt Rating: {(0=none, 5= chocolate) - CPOM Rating {leaf packs): A i (0= none,5=high)

Lg Woody Debris (>4”dia) #: H /LOO//m(reach) ' . omem G e

. ' .2 m ' '

GENERAL WATER TYPE Rifﬂe,(indj)r, or Other Warm(Cold}, or Mixed Channelizeg@//@’l Upstream Dam: Y/ mi

B.F.Width: \, (m)  Wetted Width: __ |, (m) Riffle D :O_,Z._(m) Pool Depth: (m)and Obs:

Bank Stabil@@/G G F Velocity estimate (circle): ®<0.4 ft/sec, (M) 0.4-2 ft/sec, (F)>2 ft/sec Measured: ft/sec
~lL W

Riparian VEGETATION (both sides, does not need to add up to 100%) Riparian Width (facing upstream) L g m, R m 14ty

Overstory: Softwood _ () % Hardwood 5 5 o : Understory: Shrub (brush) 10 % Grass_{L% Hefbaceous_gg%

Canopy %: 100 90 @ 70 60 50 40/30‘ 200 10 0 Overhead: Open, Pﬁrtly Open,yor Closed

WATER QUALITY PARAMETERS Sampler: MF T PG Meter type, 1 NS SO A € 5C1
@pr Freshet Flow Present Flow: H z @ L ' Annotate? Y/ N

~ ,
‘Temp Air &2 °CQTemp Water \%-L‘lo"c pr_] S —, lab pH fCond lOO\Jl D.0.% 1@ D. Omg/l_7 OIZ Color cleayr

Cond pH Alk TP DP Cl ICAnions Turb TN NO0O2-3Ca Mg Na K Hardness Metals, TNH3, TSS Other ,

’ ’ ’ ; ’ ;

SITE SKETCH & GENERAL OBSERVATIONS (circle those that apply) : Overall Aesthetic Rating O (poor) — 5 (exc.) CZ

A - Pollution: Sludge | Sawdust | PaperFlber‘\&D Sewage I-I Trash | dron | Scum | None

B.—WaterCIarit ShghtlvTurbld | Moderately Turbid | Very Turbid | SecciTube_

C - Water Color: Green Mnlky | Brown(Tannic)L M H | Gray | Metallic | Reddish

D -0Odors: Musty | Fishy | Sewage | Manure | Sulfur{eggs) | Oily/gas
Aquatic Biota DbServed: Mussels, Crayfish, Gastropods, Fish, Other

C'rayF'\SV\ R ceA\T b A

cet Revd tog bobWK

Field Sheet Complete: M C M {initial)

Photos: Y/ N
Fish Survey Conducted: Y@
. Ao




LOTIC BENTHOS FIELD SHEET Biolab ID

(2011 edition) ' \ Chem LabiD
Vnnemed ﬂm&m/
site Name M L Q) O \/ BrooY Tributt Y\/ "’ River Mile
site D PW 2.
pate §-12+)2 Time {110 crew _MCIM MF LB B@T\L Lo
SlteDescnptlon behihd buﬂd\l’\&i S . L X I SR AN o
Town: \N\\ \ \$ ""O V\ \/T Stream Order: Drainage Area: Km® Elevation: ft
D.D° Latitude: Y 4. Y SZ(O'-l L\ 8 Longitude"':ls na3sg =S Lat/Long source (GPS — set to NAD83:)
weather: C\€ Q[g SLVN V\\w\ Flow/Weather Previous (2 weeks/2days): H @ (i \I\II Oy n lo art\w
Surroundingl.{:}ﬁdUse CDV‘(\W\-& (tl {'A\ *+ \If\O\U\S“\"’V‘\ o - (SL)C(\/\
SAMPLING INFORMATION U’\CS a d er?ual. PERIPHYTON COVER for each type 0-100% (See back for Periphyton Cover Form)
Sampler: M F Gear:\N P I Diatom % Filamentous Green % and length in
Effort Time: ____ min Mesh: 500 um . Bjye Green %  Moss %  Green %  Other %
Area: : m®  Quantitative: Y/N
#Reps: Comp/rep: ___ General Trophic Rating: (0=oligo, 5=Eutroph)
EMBEDDEDNESS . .
(5) 0-5% Excel (4) 5-25% V Good (3) 25-50% Good (2) 50-75% Fair 75%Poor Estimate! OO %
Silt Rating: g (0=none, 5= chocolate) , CPOM Rating (leaf packs): l (0= none,5=high)
Lg Woody Debris (>4”dia)#:___ S  /100m{reach) M"Wh YRR 72 , . Al\ < Y\O\ " VY
.o m and|s

GENERAL WATER TYPE Rifﬂe,(@inder:,or Other Wérmr Mixed Channelize(@ N " Upstream Dam: Y /@ mi

B.F.Width: 2.1 fm) Wetted Width: | , }‘__ (m) Riffle Depth: () |\ }(m) Pool Depth: {m) and Obs:

Bank Stability: EX VG'JG F Velocity estimate (circle): @0.4 ft/sec, { M) 0.4-2 ft/sec, (F)>2 ft/sec Measured: ft/sec

Riparian VEGETATION (both sides, does not need to add up to 100%) Riparian Width (facing upstream) ’I:J @ m, R7 I % m

Overstory: Softwood 0 % Hardwood (_;]Q -% : Understory: Shrub (brufljf G % Grass l,D % Herbaceous 4O %
artly Op

Canopy %: 100 80 70 60 50 40 30 20 10 O Overhead: Open, _ ,or Closed Mmos Ty ¢)0§ e
WATER QUALITY PARAMETERS Sampler: _©>&1¢ Meter (type, #) JS | S50 Son (i€
Baseflow or Freshet Flow Present Flow: H-M =L ‘ Annotate? Y/ N
Temp Air —ls °Cemp waterl(p § '2 °C fpH 1 gg lab pH fcond_9 16 p.o% <& .Z D.Omg/! 85| coorClE )y
Cond pH Alk TP DP Cl ICAnions Turb TN NO2-3Ca Mg Na K Hardness Metals, TNH3, TSS Other , ,
SITE SKETCH & GENERAL OBSERVATIONS (circle those that apply) Overall Aesthetic Rating O (poor) ~ 5 (exc.) _2—
A—Pollution: Sludge | Sawdust | Paper Fiber l Isl Sewage | OllySheen | Trash | Iron | Scum 1 ’
- Bi—WaterCIarltv I SllghtlyTurbxd | Moderately Turbid | Very Turbid | Secci Tube, mm

C—Water Color: | Green Milky | Brown (Tannic})L M H | Gray | Metallic | Reddish

D -Odors: @ Musty | Fishy | Sewage | Manure | Sulfurleggs) | Oily/gas
Aquatic Biota~®bsérved: Mussels, Crayfish, Gastropods, Fish, Other

Cravwfishn  fisia (sti cklebauc).i cdonatesf
[ ) »

Set Hetd \DC/S boo'm

(E3AT)

Field Sheet Complete: ]\_/l C [!! (initial)

Photod: Y}/ N
Fish Survey Conducted: Y /O




LOTIC BENTHOS FIELD SHEET BioLab ID

(2011 edition) Chem LabID
. (Vnnaumed, %M
Site Name A U G 0\y RtOox Trib 4 River Mile
sitelD__ R € Ferfi NP, . ‘ :
pate .13 | Time_ 09A65S cewME BRaA K. LB a0 N
Site Description ine V\'\ N d \O adin C)} a0 (/‘L @\)U‘W@V\*“P(Q%\"CQ y4a))\ B\O\u( PM\LE&\
Town: \N | “ lS‘t‘()V\ V T Stream Order: Drainage Area: Km®  Elevation: ft
D.D" Latitude: Y4 . MSU T & 2\ & Longitude:=1%5, 111151334 Lat/Long source (GPS’ —set to NAD83:)
weather:Clea rlgur\ ) (/1 Flow/Weather Previous (2 weeks/2days): S \4 I N\ /-H-e- hEav N r oL n
Surrounding Land Use: i LS 1 ¥ o\ + COVV\ Mmerelal N e 1020
SAMPLING INFORMATION Qual. PERIPHYTON COVER for each type 0-100% (See back for Periphyton Cover Form)
Sampler: M\ £ Gear: Diatom % Filamentous Green % and length in
Effort Time: ____ min Mesh:_500 um . Blue Green %  Moss %  Green %  Other %
Area: - m®  Quantitative: Y/ N
HReps: Comp/rep: ___ General Trophic Rating: (0=oligo, 5=Eutroph)
EMBEDDEDNESS
(5) 0-5% Excel (4) 5-25% V Good (3) 25-50% Good (2) 50-75% Fair @ 75%Poor Estimatd OO o
Silt Rating: \ {0=none, 5= chocolate) - CPOM Rating (leaf packs): | (0= none,5=high)
Lg Woody Debris (>4”dia) #: 2. j40@m-{reach) M C ™1 Q.13+ 12
o 4 m ' }
GENERAL WATER TYPE leﬂe®or Other __ War @ or Mixed Channelized: Y /@ " Upstream Dam: Y /@__mi
B.Fwidth: 2.3 (m) Wettth LT Riffle Depth: 0.7 {g(m) Pool Depth: ___ {m)and Obs:
Bank Stability@ VG G F Velocity estimate (C|rcle): S )<0.4 ft/sec, (M) 0.4-2 ft/sec, (F)>2 ft/sec Measured: ft/sec
A B2

Riparian VEGETATION (both sides, does not need to add up to 100%) Riparian Width (facing upstream) LNJJ m, R7’6

Overstory: Softwood _O % Hardwood ‘_-“2 : Understory: Shrub (brush) (D % Grass tfi() % Herbaceous O %
o/ - . b
Canopy %: 100 90 80 70 60 50 40 30 20 0 Overhead, Partly Open, or Closed
WATER QUALITY PARAMETERS Sampler: P~ Meter (type, #)3S | 55k _cond €
Baseflow or Freshet Flow Present Flow: H - M Annotate? Y/N
~ .
Temp Aier°c,Temp wated 1.5 3°c fpH_¥.2.| Jab pH fcond_ 465 _0.0.%100.9 p.omeg/1 A€ 200l le
Cond pH Alk TP DP C! ICAnions Turb TN NO02-3Ca Mg Na K Hardness Metals, TNH3, TSS Other , ,
SITE SKETCH & GENERAL OBSERVATIONS (circle those that apply) ' Overall Aesthetic Rating 0 (poor) -5 (exc.) _
A — Pollution: Sludge | Sawdust | Paper Fiber | .l@l Sewage | OllySheen I, ’l Scum | None Load ) r\oj DC(/IQ \ y
Bi—WaterCIaritv @ | SllghtlvTurbld | Moderately Turbid | Very Turbid | Secci Tube V\ e V\)

C - Water Color: | Green Milky | Brown(Tannic)L M H | Gray | Metallic { Reddish

D -0Odors: I Musty | Fishy | Sewage | Manure | Sulfur{eggs) | Oily/gas
Aquatic Biota UBServed: Mussels, Crayfish, Gastropods, Fish, Other

odonoves and Swmiwv
dDace speciel
set field wog book

(g5FT)

Field Sheet Complete: Mc’ M (initial)
. Photost Y/ N -
! Fish Survey Conducted: Y /@




APPENDIX C

Habitat Assessment Field Datasheet — Low Gradient



HABITAT ASSESSMENT FIELD DATA SHEET-—LOW GRADIENT STREAMS (FRONT)

SrREAvAME UnnOWMEti e

Location PW -

20

STATION #

RIVERMILE

STREAM.CLASS

RIVER BASIN

STORET #

LaTtt WY LS ¥ Abong-13,1235 00|

AGENCYT € C.h |

O LNC

ESAT

INVESTIGATORS M C. M ; M, BR(G

K LS

FORM COMPLETED BY

DATE A1 12

REASON FOR SURVEY

Available Cover

‘score 1O

2. Pool Substrate
Characterization

.‘_*

3. Pool Variability

SCORE

2

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

S. Channel Flow
| -Status

SCORE l

SCORE l q .

fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and

"| not transient).
55 S

-

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

vegetation common. ]

adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at

high end of scale).
A SR

or clay; mud may be

dominant; some root mats
and submerged vegetation
present.

Majority of pools lafge-
deep; very few shallow.

Mixture of soft sand, mud,

A PR TIME (D m [commErce street
Meahon NMGCY 0a40 BiSHd
Habitat Condition Category
Parameter Optimal - Suboptimal ‘ ‘Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate

desirable; substrate
frequently disturbed or
removed.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

| shallow pools much more
prevalent than deep pools.

unstable or lacking.

Hard-pan clay or bedrock;
no root mat or vegetation.

Majority of pools small-
shallow or pools absent.

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

Moderate deposition of |
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75

Water fills >75% of the

available channel; or available channel, and/or
<25% of channel substrate | riffle substrates are mostly
is exposed. : exposed.

Very little water in

Hedvy deposits of fine
material, increased bar.
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinverte_brates, and Fish, Second Edition - Form 3

A-9
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_ HABITAT ASSESS_MENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

score 2.0

. 7. Channel
Sinuosity

score \§

8. Bank Stability
(score each bank)

R

SCORE _'_(LB)
SCORE _\_(RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Note: détermine left
or right side by
facing downstream.

scorelC wB)
scork 10 (rB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

score 10 (LB)
SCORE 10 (rB)

Total Score

minimal; stream with
normai pattern.

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Habitat Condition Category
Parameter . . ]
Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of

or shoring structures

present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the stream length
| to 2 times longer than if
it was in a straight line.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed
entirely.

Channel'straight;
waterway has been
channelized for a long
distance.

Banks stable; evidence of
erosion or bank failure
absent or minimal, little
potential for future
problems. <5% of bank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

" | Moderately unstable; 30-

60% of bank in reach has
areas of erosion; high
erosion potential during -
floods.

i

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed to

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent, more
than one-half of the
potential plant stubble
height remaining.

‘tlnrstable; mahy eroded

areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing,
60-100% of bank has
erosional scars.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of barg
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

s

Less than 50% of the
streambank surfaces
covered by vegetation,
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

|
Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters; little or no
riparian vegetation due to
human activities.

g

A-10 Appendix A-l:

Habitat Assessment and Physicoche}nical Characterization Field Data Sheets - Form 3




HABITA ASSESSMENT FIEL

Mudoy Broo ¥ (D

e6m

D DATA S JEET—ROW GRADIENT STREAMS (FRONT).

STREAMNAMET Y 1 bouT (1 4

LocaTIoN PW* | F

STATION # " RIVERMILE STREAM CLASS
LATHH, 49479 S84 oNG=13.1214729§| RIVER BASIN
SoRETH______ ~ [~morTechiow InC. ES AL
INVESTIGATORS MF RG Y . LB (M '
FORM COMPLETED BY - 7| patE 4.11 REASON FOR SURVEY et
MED Qhan MO TIME w v jeommerce, §EF e
Habitat ) ‘Condition Category
Parameter Optimal Suboptimal: ‘Marginal ¢’ Poor-
Greater than 50% of 30-50% mix of stable 10-30% mix of stable | Less than 10% stable

_ Parameters to be evaluated in sampling reach

1. Epifaunal
Substrate/
Available Cover

SCORE \L\

2. Pool Substrate
Characterization

W

3. Pool Variability

2

4. Sediment
Deposition

SCORE

SCORE

S. Chanael Flow
Status

1"

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient)

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged

vegetation common. '

'Even mix of large-
shallow, large-deep,
small-shallow, small-deep

' Majo}iiy

habitat; well-suited for
full colonization potential,
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at

igh end of scale).

(13

Mixture of soft sand, mud,
or clay; mud may be

dominant; some root mats
and submerged vegetation

deep; very few shallow.

4F pools large-

habitat; habitat .
availability less than
desirable; substrate
frequently disturbed or
removed.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

All'mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

‘Shaitow pools much moré
prevalent than deep pools.

Hard-pan clay rbedrock;
no root mat or. vegetation.

=0

Majority of pools small-
shallow or pools absent.

SCORE | ()

pools present.

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

exposed.

{
Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected, slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel substrate
is exposed.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

Very little water in -
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

J

SCORE

7. Channel
Sinuosity

SCORE l \'\

8. Bank Stability
(score each bank)

SCORE _)_(LB)
SCORE | (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Note: determine left
or right side by
facing downstream.

score VO B)
SCORE JQ(RrB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

scorelQ (LB)
score {Owra)

Total Score

minimal; stream with
normal pattern.

bridge abutments;
evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Habitat Condition Category
Parameter
Optimal _ Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of

or shoring structures

present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed
entirely.

20 19
The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily

The bends in the stream
increase the stream length
i to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

Channel straight;
waterway has been
channelized for a long
distance.

rated in these areas.)
Pz

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody -
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident, almost all plants
llowed to grow naturall

Moderately stable,
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

" [ Moderately unstable; 30-

60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

'Unstable; many eroded
areas, "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing,
60-100% of bank has
erosional scars.

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented, disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

'Less than 50% of the
streambank surfaces
covered by vegetation,
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
tawns, or crops) have not
impacted zone

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

e Ml

A-10 Appendix A-1: Habitat Assessment and Physicoche}nical Characterization Field Data Sheets - Form 3



HABITAT ASSESSMENT FIEL
Muday

Byook

A

DATA SHEET-—LOW GRADIENT STREAMS (FRONT)
omg_%&’rmwf\

R)w
N

STREAMNAMEYy { Ip U LOCATION PW-jl 7
STATION # RIVERMILE, STREAM.CLASS .
LAT LY. 4 402R2ALoNG=13.\ 2188259 RIVER BASIN

STORET #

AGENGY ES AT _Techlaw Inc .

INVESTIGATORSMF , BG . W\ LM,

LS

FORM COMPLETED BY ]
M«eaqhun MacCr,

DATEQ-12-\2

@ m

éEASON FOR SURVEgJrr et
Y
O MM TR InE.

TIME 02065

Parameters to be evaluated in sampling reach

Substrate/

SCORE

SCORE

4. Sediment
Deposition

Status

SCORE

SCORE q— O

1. Epifaunal

Available Cover

1]

2. Pool Substrate
Characterization

3. Pool Variability

3

5. Channel Flow

1S

)

substrate favorable for
epifaunal colonization and
fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Even mix of large-
shallow, large-deep,

| small-shallow, small-deep
pools present. )

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at

Mixture of soft sand, mud,
or clay, mud may be

dominant; some root mats
and submerged vegetation
present.

. i
Majority of pools large-
deep; very few shallow.

Habitat Condition Category
Parameter Optimal Suboptimal ' Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

All mid or clay. or sand
bottom; little or no root
mat; no submerged
vegetation.

| shailow pools much more

prevalent than deep pools.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Hard-pan clay or bedrock;
no root mat or vegetation.

Majority of pools small-
shallow or pools absent.

caasarms

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

ater reaches base of
both tower banks, and
minimal amount of
channel substrate is
exposed.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected, slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel substrate
is exposed. '

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevale:

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Heavy deposits of fine
material, increased bar
development, more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

Very little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

score | 9

7. Channel
Sinuosity

8. Bank Stability
(score each bank)

SCORE ﬂ_ (LB)
score A (rB)

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

scorE 1O wp)
score 9 (rB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE VO (LB)
SCORE "] (RB)

minimal; stream with
normal pattern.

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily

bridge abutments;
evidence of past
channetization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Habitat Condition Category
Parameter .
Qptimal LSuboptimal _ Marginal Foor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive;, embankments | or cement; over 80% of

or shoring structures

present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly.
altered or removed
entirely.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

Channel:straight;
waterway has been
channelized for a long
distance:

rated in these areas.)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

ey 2 s L

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes, vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone

Moderately stable;
infrequent, smal! areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

" Moderately unstabie; 30-

60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas, "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

1 B

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common, less
than one-half of the
potential plant stubble
height remaining.

1
Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

B

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubblc height.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

Total Score \‘% \

A-10  Appendix A-1: Habitat Assessment and Physicbchehxical Characterization Field Data Sheets - Form 3
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HABITAT ASSES

muddw 8roo ¥ lunn

SMENT FIELD DAT& SHEET—LQW GRADIENT STREAMS (FRONT)

STREAMNAMETY { hutary Y-

rocation PW &

STATION#_ . RIVERMILE_ STREAM.CLASS
LATYH. 45 264 118 LoNG-15. I|°i.’>‘§|‘-l§ RIVER BASIN

1. Epifaunal
Substrate/
Available Cover

2. Pool Substrate
Characterization

3. Pool Variability

O

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

\ O

substrate favorable for -
epifaunal colonization and
fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.c., logs/snags
that are not new fall and
not transient).

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

habitat;. well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high

or clay; mud may be

dominant; some root mats
and submerged vegetation
resent.

Majority of pools large-
deep; very few shallow.

Misxture of soft sand, mud,

STORET# AGENCY ECAT TPL h\ m W AN
INVESTIGATORS Mp BG K ,__5 Mmcw
FORM COMPLETED BY DATEQ 1212 3 ASON FOR SUR EY et
Mmea q"\dn Mmacri TIME Up3~]  AM PM mYWff!g su\%
7
Habitat ‘Condition Category
Parameter Optimal Suboptimal ) ‘Marginal ' Poor:
Greater than 50% of 30-50% mix of stable 10-30% mix of stable | Less than 10% stable

habitat; habitat
availability less than

desirable; substrate

frequently disturbed or
removed.

"All'mud or clay or.sand
bottom; little or no root

mat; no submerged
vegetation.

" Shailow pools much-more
prevalent than deep pools.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Hard-pan clay or bedrock;
no root mat or. vegetation.

Majority of pools small-
shallow or pools absent.

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected, slight
deposition in pools.

Water fills >75% of the .
available channel; or
<25% of channet substxate
is exposed.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected, sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ols prevalent.

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

Very little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers. Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Condition Category

Suboptimal

Marginal

Poor

SCORE

7. Channel
Sinuosity

SCORE

SCORE B
SCORE U

Parameters to be evaluated broader than sampling reach

each bank)

10

SCORE
SCORE

bank riparian

SCORE _\9

SCORE

Total Score

G

8]

8. Bank Stability
(score each bank)

(LB)
(RB)

9. Vegetative
Protection (score

Note: determine left
or right side by
facing downstream.

(LB)
(RB)

10. Riparian
Vegetative Zone
Width (score each

zone)

(LB)
(RB)

a5

Habitat
Parameter
Optimal
6. Channel Channelization or
Alteration dredging absent or

minimal; stream with
normal pattern.

Some channelization
present, usually in areas of
bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.

Instream habitat greatly
altered or removed
entirely.

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated:in these areas.)

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

Channel straight; .
waterway has been
channelized for a long
distance.

F

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

e 3

infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

’ 'MocAive-rét'cly ﬁhsfable; iO-

60% of bank in reach has
areas of erosion; high
erosion potential during -
floods. '

Unstable; many eroded
areas, "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

Width of riparian zone 12-
18 meters; human

activities have impacted
zone only minimally.

|
50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common, less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparian zone 6-
12 meters; human

activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

A-10 Appendix A -1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)
Ty b R (\W\Y\wﬁ %S‘—Ngw‘\\ :

STREAM NAMEmu QY B ro0 ¥ LOCATIONR R YR Y®€NMLE s +T
STATION# " RIVERMILE | sTREAMCLASS } T '
LATHY 4 SY TR 2IEONG=12.1115 1334 | RIVER BASIN .

STORET # . " Jaceney ES AT TEehiaw InG

INVESTIGATORS MAC MY, BG K., LD MF
FORM COMPLETED BY " | pateQLi® 102

Meagham macr

TIME |1 &2 @ PM

SCORE

Parameters to be evaluated in sampling reach

lumm-<
Habitat Condition Category
Parameter Optimal . Suboptimal "Marginal Poor
Greater than 50% of 30-50% mix of ét@ble‘ 10-30% mix of stable Less than 10% stable

1. Epifaunal
Substrate/
Available Cover

score \H

2. Pool Substrate

Characterization
|2
3. Pool Variability

SCORE |

4. Sed}ment

Deposition

SCORE \ %

5. Chanpel Flow .
Status

score \ A’

|
[ Even mix of large-

"I Water reaches base of

substrate favorable for
epifaunal colonization and
fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

shallow, large-deep,
small-shallow, small-deep
pools present.

habitat, well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonijzation (may rate at
high end of scale)

Mixture of soft sand, mud,
or clay; mud may be

dominant; some root mats
and submerged vegetation
present.

deep; very few shallow.

Majority of pools large-

habitat; habitat
availability less than
desjrable; substrate
frequently disturbed or
removed.

"All mud or clay. or sand
bottom,; little or no root
mat; no submerged
vegetation.

Shallow pools much more
prevalent than deep pools.

habitat; lack of habitat is
obvious, substrate
unstable or lacking.

S

Hard-pan clay or bedrock;
no root mat or vegetation.

Majority of pools small-
shallow or pools absent.

Little or no enlargement
of islands or point bars
and less than <20% of the
bottom affected by
sediment deposition.

both lower banks, and
minimal amount of
channel substrate is °
exposed.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom affected, slight
deposition in pools.

Water fills >75% of the .
available channel; or
<25% of channe! substrate
is exposed. :

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25:75% of the
available channel, and/or
riffle substrates are mostly
exposed.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

Very little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Habitat
Parameter

Condition Category

Qptimal

6. Channel
Alteration

SCORE 2°

7. Chaunnel
Sinuosity

score 4

8. Bank Stability
(score each bank)

SCORE O (LB)
score (O(rp)

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

score 1O LB)
SCORE {O (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

score © )
SCORE _|O(RB)

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization

present, usually in areas of

bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

extensive, embankments
or shoring structures
present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

Ma:ginal Poor
Channelization may be Banks shored with gabion

or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed
entirely.

The bends in the stream
increase the stream length
3 to 4 times longer than if
-it'was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

The bends in the stream -
increase the stream length
Jto2-times longer than if
it was in a straight line.

2+03

MM v

The bends in the stream
increase the stream length
| to 2 times longer than if
it was in a straight line.

Channel'straight;
waterway has been
channelized for a long
distance.

o

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody.
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants

allowed to grow naturall

7

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, ciear-cuts,
lawns, or crops) have not
impacted zone.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has-areas of erosion.

70-90% of the streambank
surfaces covered by native

vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
10 any great extent;, more
than one-half of the
potential plant stubble
height remaining.

| Width of riparian zone 12-

18 meters; human
activities have impacted
zone only minimally.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during -
floods.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common, less
than one-half of the
potential plant stubble
height remaining. '

1]
Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Unstable; many eroded
areas, "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparian ‘zone <6
meters: little or no
riparian vegetation due to
human activities.

Total Scoré \V \
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APPENDIX D

Physical Characterization/Water Quality Field Datasheets



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

WdAed %ﬁm

MU Br
STREAM NAMEGT T\ | &% | Location PW -2 0O
STATION#. %'~ RIVERMILE, STREAM CLASS

STORET #

LAt 9465 806 onG=Ta 1253 0091 | river Basy

AGENCY ESAT TECNIGW NG,

INVESTIGATORS MCM MF BGK L B

FORM COMPLETED BY

mMmeaghan MacCr

DATEVY -1\ - REASON FOR SURVEY.
PAEBEE ) o [COmmerc e SAr eet Plume

WEATHER
CONDITIONS

Now Past 24 s there been a heavy; rain in the last 7 days?
hours es No “0
Q storm (heavy rain) (] ) (ad
Q rain (steady rain) Q Air Temperature °C

Q showers (intermittent) Q
ZQ "/(% %cloud cover " S0% Other.
clear/sunny =]

SITE LOCATION/MAP

Draw a map of the site and indicate the areas sampled (or attach a photograph)

photo¢: (red Nikon)
2128.)pq :
ljlq'le%{rac\nqeaﬁk
1730 jpp-Eas+(Sed . prug)
Benthos camplineg Locotio v\s(/\/T)
) ’L"%'\.thﬁ ~-SE
27122.jp9- N
2133.3p9 -S
213‘1.3\0‘3,\/\!

nuodode in . GABLSHARENESATRION
Commarce 3V

STREAM
CHARACTERIZATION

tream Subsystem ) ) eam Type
erennial Q Intermittent O Tidal ‘Coldwater 0 Warmwater
tream Origin Catchment Area km?
Q Glacial glﬁgﬂng-fed —
0 Non-glacial montane ixture of origins
O Swamp and bog O i

otz 3e

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 : A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

N AVious 4 r&SS
\VE

£ev LSt

(BACK) PW-TO
WATERSHED Predominant Surrounging Landuse Local Watershed NPS Pollution
FEATURES Q Forest (Commercial Q No evidence Q Some potential sources
: Q Field/Pasture dustrial ﬂObvious sources
Q) Agricultural ther
0 Residential cal Watershed Erosion
None O Moderate Q Heavy
RIPARIAN JIndicate the d t d the d t t.
x%GEIAE[?‘N ) %m_nca ¢ the dominant type a%%nﬁ;:or e om% spseecsnes presen ﬂ Herbaceous ‘
meter buffer
dominant species present _ R\ ae V} S\O on ¢ G\ | ewlwet C\ ,S e "\;\ﬂ
INSTREAM Estimated Reach Length 1w m Canopy Cover
FEATURES 79 Q Partly open Partly shaded Q Shaded
Estimated Stream Width 2 . 5 m .
o High Water Mark O 2 m
Sampling Reach Area | 3 (2 m? M
dm Q Proportion of Reach Represented by Stream
Area in km? (mx1000; 506 KM Mor;f)t!lnology Tyg )
5 Hrun 0= % £O
Estimated Stream Depth m0. 3{?001
LTS mom m.z.
Surface Velocxty LO | ‘m/sec Channelized O Yes \dNO
. (at thalwi _
( ) . Dam Present 0 Yes -WNO
LARGE WOODY LWD ) w238 kum2
DEBRIS ity of LWD 457, g LWD)
Density of LWD & ; e :m‘;qgj;‘g 2y reach area)
AQUATIC icate the dominant type and record the dominant s aecles present .
VEGETATION - Rooted emergent Q Rooted submergent Rooted floating D Free floating
Q Floating Algae Q Attached Algae
dominant species present W NO | l Vin 0) ve 0\ era H 0N
Portion of the reach with aquatic vegetatlm%_e__’% (&) /D
WATER QUALITY Temperature)2 i 4 °C ater Odors
‘ q ‘ Normal/None O Sewage
Specific Conductance pl S l C W\ D Petroleum D Chemical
Q Fishy Q Other
Dissolved Oxygen 12.5 3.5 /o “1. 62‘”9’
7 q 2 Water Surface Oils
pH /.- & lick QSheen QOGlobs Q Flecks
one [ Other
Turbidity =~ Turbidity (if not ed)
urbidi not measur
WO Instrument Used 101 8§50 Q Clear é e armd 0 Tubid
“<onde paque O Staine E ther MVLKY
SEDIMENT/ dors De§)05| ) 4
SUBSTRATE Normal Q3 Sewage Q Petroleum Judge O Sawdust Q Paper fiber KS@nd
8 ghﬁmical O Anaerobic ~ Q None O Relict shells )Q Other! > {
ther
Looking at stones which are not deeply embedded,
ils are the undersides black in color? N
A'Absent Q Slight O Moderate Q Profuse O Yes QNo )
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add-up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock 0 Detritus sticks, wood, coarse plant '
- materials (CPOM) 9. O
Boulder |>256 mm(10")" 0
Cobble 64-256 mm (2.5"-10") O Muck-Mud black, very fine organic o
. (FPOM)
Gravel  |2-64 mm (0.1"-2.5") (0]
Sand 0.06-2mm (gritty) go Marl grey, shell fragments o
Silt 0.004-0.06 mm SO
Clay <0.004 mm (slick) @)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(F ONT,; .
Mud dy Brook (Vnnamad Siveam
STREAM NAMETY} Iauta( ¥ 4 LOCATION P\ —\F
STATION # RIVERMILE STREAM CLASS

LATH U432 HSRHA.0NG13:12.1432 49 | RIVER BASIN

STORET #

AGENCYTe i wW |hO ESAT

INVESTIGATORS M F B (> K \_\% MC

FORM COMPLETED BY

WEATHER
CONDITIONS

?ﬁ}”g?! [ | C%ASON FO SURVEY S"' (e et
AM PM " m
MEaghan MOCT Nm@
. Now Past 24 'gas there been a heavy rain in the last 7 days?
hours Yes Q Noﬂ

Q storm (heavy rain) Q R

Q rain (steady rain) Q Air Tem_perature____zg e

Q showers (intermittent) Q

%0 %cloud cover ?@00 Other.
9[ clear/sunny

SITE LOCATION/MAP

Draw a map of the site and indicate the areas sampled (or attach a photograph)

phO%“OS
2’\7)1; )PS |
2134 4 LWE Eckwan
21371, jP9 —3)  Qrabk

213%. )

~z—\¢—lo_5\o%,;\x£ —plug
2741 JP% E — Jaka\
2792 \pgq-E -Yabx2
27193 ypo - SE _dab -+ 3
zﬂqssp%..s__sab¢t4

rep \

ﬂvo\\ob\L wn G \\m_l,s\-}e@z\ﬁsm%\o\
Commerce $t( |

4

273 ‘I.'HJ SINE _Seolqr ab [Eckman

STREAM ream Subsystem Stream Type
CHARACTERIZATION Perennial Q Intermittent O Tidal ?Coldwater Q Warmwater
Stream Origin \A atchment Area km?
Q Glacial nng -fed
Q Non-glacial montane 1xture of origins
Q Swamp and bog j@ Other 3
rv o
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK) lP\)O r_,
WATERSHED Predominant Surroupging Landuse Local Watershed NPS Pollution
FEATURES Q Forest Commercial .3 Noevidence [ Some potential sources
Q Field/Pasture Industrial Obvious sources
Q Agricultural Other
0 Residential cal Watershed Erosion
None @ Moderate Q Heavy
RIPARIAN dicate the dominant t; d the domigant i t
(VIEGE'tl‘A'lt;l(t)fN ) nTlrct;::se ¢ dominan ypeﬁ%?lr';xetﬁsor . ¢ om%&rggs%csles presen erbaceous *
meter buffer ) - g
dominant species present C (L,H o \' g Y)OH £ d ¥th\ w PP d 'yf\ra G‘ m{1€ f, . ‘-
I e e w\% purple 100§esinte
INSTREAM Estimated Reach Length - MpsdeveTT opy Cover
FEATURES & ‘ a ar%g open Q Partly shaded QO Shaded
Estimated Stream Width - m - -
5.9 High Water Mark Q.45 m
Sampling Reach Area 25.Lm L
s 0 0267.]( s K{opol:tllon o!r Reach Represented by Stream
Area in km' m orphology Types
R == Q Riffle 7 Hrun\OOQ %
Estimated Stream Depth . m QPool % :
Surface Velocity 4 QL___m/sec Channelized Q Yes ﬂNo
. (at thalweg) .
Dam Present Q Yes 'ﬂNo
lﬁ%‘éﬁ] ES wWOODY LWD ( ! m? :
Density of LWD ‘ ! m¥km? (LWD/ reach area)
AQUATIC lm.iicate the dominant type apd record the dominant sgecies present )
VEGETATION 0 Rooted emergent %&ooted submergent Rooted floating Q Free floating
0 Floating Algae Attached Algae ; ALV N\
N At e 1
dominant species present N#—rh‘ NO—6 9! KT CV e U}QTOL Tomn
i - i ion &5 v )’J\ ) Cropih
Portion of the reach with aquatic vegetation 5 | s At X.\ Swun’‘mMma Op INY —
WATER QUALITY TemperaturelS.S2.0C g:&ter Odors .
iy . c ormal/None ewage
Specific Conductance 2\‘\ A Mms l Crh o Ec;t;"oleum g Shgmical
’ - ishy ther
Dissolved Oxygen 124/, 1.1 & m3[ L
1.5 f) ! | E’]V g}grkSurchehOils QGlobs O Fleck
H P ic een obs ecks
P ' ﬂNone Q Other,
Turbidity " o
: Qrbndlty %fnqt measured) o
WQ Instrument Used ]i\_S_S_(L_ < glear 2 gllghtlg turbid 8 (F)u}r]bld
<oma-C paque taine 10ther_____
SEDIMENT/ dors Deémsits . ’
SUBSTRATE Normal Q) Sewage 0 Petroleum Q Sludge Q Sawdust Q Paper fiber wSan
Chemical Q Anaerobic 0 None QO Relict shells )31 Other [ L
Q Other
| Looking a:j ston‘? “g;id;( are n;)t q’eeply embedded,
jis ' are the undersides black in ¢colog?
&Absent QO Slight QO Moderate  QProfuse QYes QNo NT 65( C,N 0 sto l’\‘e&:)
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
O materials (CPOM) P ‘-‘ O
Boulder | >256 mm (10") O , ‘ :
Cobble 64-256 mm (2.5"-10") Muck-Mud | black, very fine organic
0 (FPOM) & ZO
Gravel | 2-64 mm (0.1-2.5") ¢) :
Sand 0.06-2mm (gritty) 20 Marl grey, shell fragments
sit ~ |0.004-0.06 mm O 0
Clay < 0.004 mm (slick) VO

,

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
‘ (FRONT) ~
muddy Brootk (Onn Stream) .

STREAMNAME I | ho4-a YV 4 | Location pw - 1}
% STATION # ' RIVERMILE ] STREAM CLASS
LAT 44.44933291.0NG<13.12.1BB230 | RIVER BASIN
STORET # AGENCY ECAT . techliaw ni .
INVESTIGATORSMF, MCM, BGY. LB
FORM COMPLETED BY ) %\I\EQ'IZ 12 RE,‘}&);IVI;%{ SléRéEY treed
\ 10 PM
Meaghan Macr E— porttiard
WEATHER Now Past24 _Has there been a heavj rain in the last 7 days?
CONDITIONS t hours %Yes QNo
a storm (heavy rain) Q . nN ‘L o i
Qa rain (steady rain) Q Air Temperature_ 14 °C
a showers (intermittent) Q
%3 ~ %¢loud cover Q’ZO’/o Other.
R clear/sunny Q

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
Photographe: | |

25 jpoy (SE) @rrantect
2TG, 1e 9 LSE-) Fiecks of or\

2747 e (S) Scoopl fediment
{27148 jpg () \St Jab ke |
[2149. jpq (s£)2ndlab Rep !
2152.5pq (s€)3ndJabRep )
2153.jp g (E)4T" Jab REP]

Aocloe in ONALSHRRENESATRIG
Pf\)gomw&}u stV |

STREAM ﬁreﬁm Subsystem %\ream Type

CHARACTERIZATION Perennial Q Intermittent 0 Tidal Coldwater 0 Warmwater
Stream Origin Catchment Area km?
Q Glacial p:i! Spring-fed _
Q Non-glacial montane Q Mixture of origins
Q Swamp and bog §Otherti¥ b &N RU NOT ¢

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK) = \
WATERSHED Predommant Surroundjng Landuse Local Watershed NPS Pollution
FEATURES Q Forest F¥Commercial 0 No evidence (3 Some potential sources
Q Field/Pasture Industrial Obvious sources
Q1 Agricultural Other
Q Residential Logcal Watershed Erosion
one [ Moderate Q Heavy
ggéé&{lﬁ%l?y ) Tlr‘é?etse the dominant type alé?\ rebcord the domw specles present B( erbaceous . \[ Qv 4 U‘S G rba < ‘;: h
meter buffer :
dominant species presentQD (\‘\-‘Pd \ e\ e \\l\l t€ d . Al d € r: whiire W
INSTREAM Estimated Reach Length l : m Canopy Cover W V\\ €t P‘ n e AS h
FEATURES G Partly open P‘\Panly shaded O Shaded (miv ed dec\ d voy
: Estimated Stream Width _}.Q m
High Water Mark Mm
Sampling Reach Area \ 2 m
R o.0I1 5}( Q’opolll'tllon oereach Represented by Stream
A km orpholo
rea in Wg%‘z A m rlf?ﬂ gy yf,’ ﬂkun q O %
Estimated Stream Depth (), £ - m ?\Poolm
Surface Velocity £ 0 3 \ m/sec Channelized QYes ﬂNo
(at thalweg)
Dam Present O Yes y No
LARGE WOODY wp OS w
DEBRIS i 4.26
Density of LWD 44. m¥km? (LWD/ reach area)
AQUATIC dicate the dominant ty| nd record the dominant s| Secms present )
VEGETATION ﬁRooted emergent Rooted submergent Rooted floating O Free floating
0 Floating Algae Q Attached Algae :
dominant species present SUW N L. 1 G € d broadle o F
Portion of the reach with aquatic vegetation { O %
WATER QUALITY Temperature‘% t‘\O e - Water Odors
)ﬁ Normal/None O Sewage
Specific Conductance_[_o_o_l"\ ms{cm ( Cl Petroleum Q Chemical .
-1 Q Fishy Other eaiihiiied
Dissolved Oxygen Q l o 1 Cl 2 "M l
- 3 Water Surface Oils 2
ph 1.971 QSlick QSheen O Globs MFlecks £0.5 W
- O None QOther
/
Turbidity _ ~— . .
‘{ S l 5 ond-e. gcrlbld"y e id  QTurbid
WOQ Inst t Used ear i urbi urbi
Q Instrument Use Opaque Q Stagmeg Q Other
SEDIMENT/ Oglors De 0sits
SUBSTRATE Normal Q Sewage Q Petroleum ludge (3 Sawdust Q Paper fiber ﬁ\sm
g S}tfmlcal Q Anaerobic 0 None CI Relict shells | Othe T
er
Looking at stones which are not deeply embedded,
ils . are the undersides black in color?
Absent O Slight QModerate TProfuse QYes 'QNo NJA ND tiontS
L3
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Compositi;n in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock (8 Detritus sticks, wood, coarse plant .
- materials (CPOM) 5 ')
Boulder {>256 mm (10") (0)
Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic
_ 0 (FPOM) ¥ 0
Gravel  |2-64mm (0.1"-2.5") 8]
Sand 0.06-2mm (gritty) @ g Marl grey, shell fragments
Silt 0.004-0.06 mm :{ko 0
Clay < 0.004 mm (slick) &
A
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
' (FRONT)

pMmuddu Ry OOL(UV\Y\M S+rooum

STREAM NAMETi Luta v w 4 LocaTION PW 2_°
STATION # "RIVERMILE_~. STREAM CLASS
LAaTUY. US2EYN8LoNG=13.119 3 TIY4S] RIVER BASIN
STORET # AGENCY EC AT TP chiow \ne
INVESTIGATORS M. G K. LB . MC '
FORM COMPLETED BY t ’ ! DATE}-giZ_ J2 REASON FOR SURVEY +
MLaghON Macr TIME AM PM Commerc%\ét‘r\%e
WEATHER . Now Past 24 as there been a heavy; rain in the last 7 days?
CONDITIONS . hours g( es  QNo

‘ g s::mnn(s(thez%\;yrraz:;n)) 8 . Air Temperatlﬁ*,eL:{’__0 C

] showers (intermittent) ]

%0 %cloud cover : E_Sg"o Other.
S clear/sunny Q

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

Phot oS 2155, poy- PW1 Tranyecy (B)
LISG jpa- P2 Funl Tranidct LE)

Rep 1 JabsS
2758 jpg (NW) 7] AL (@ log jami
q.wo,'wo)(NW) (woody ole,brﬂ\
2701, jpg (SE) | WithinA0m ok
')—7(»2-‘3\00‘)CNE) +rranscck PWAa

Auelode 10 GNAUSHREETSATHBION
Qommerce. SH(VT)

STREAM tyeam Subsystem . . Stream Type
CHARACTERIZATION erennial ~ O Intermittent O Tidal y{‘Coldwater Q Warmwater
Stream Origin Catchment Area km?
Q Glacial SEfSpring-fed
Q Non-glacial montane Q Mixture of origins

O Swamp and bog VEIOther{ [TAZX VI oY
RunOfF

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: /Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |




PW-72

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

1y sha ded

(BACK)
WATERSHED Predominant Surrou%ing Landuse Local Watershed NPS Pollution
FEATURES Q Forest Commercial O No evidence QO Some potential sources
Q Field/Pasture Industrial >@ Obvious sources
Q Agricultural Other :
Q Residential cal Watershed Erosion
None {1 Moderate QO Heavy
RIPARIAN jcate the dominant type and record the donmigéant species present
VEGETATION %rees op a S?mﬁ)s m‘ﬁ] &ragses P . x Herbaceous
(18 meter buffer) . .
dominant species present
INSTREAM Estimated Reach Length lﬂ N (om Canopy Cover
FEATURES s Q Par{g open %Panly shaded 0 Shaded WADSY
Estimated Stream Width L’l m
. High Water Mark Q !e L m
Sampling Reach Area 4. 52 m? ‘
Proportion of Reach Represented by Stream
Area in km? (m’xlOOO)0.0Z“'X Lim? Mo:;;f){l]mlogy Types a6
N QRiffle % SlRun_10_%
Estimated Stream Depth Q. ! m Pool_T(Y %
Surface Velocityé O . { m/sec Channelized aYes Q No
. (at thalweg) :
Dam Present 0O Yes 76 No
LARGE WOODY LWD ‘ m?
DEBRIS -
Density of LWD Y €) m?km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant s[gecies present
VEGETATION O Rooted emergent Q Rooted submergent Rooted floating Q Free floating
: Q Floating Algae Q Attached Algae
dominant species present NO n <€
Portion of the reach with aquatic vegetation (O %
WATER QUALITY Temperaturel lo Q)% °C Water Odors
' glormal/None O Sewage
Specific Conductance O\ \ kg etroleum Q Chemical
° Q Fishy Q3 Other,
Dissolved Oxygen OR. 7 ’0 8.3\ M:)’ L
: Water Surface Oils
pH 1.6 QSlick 0 Sheen D Globs Q Flecks
. \'/'(None Q Other
Turbidity = Tarbidity (f not 4
roiai 1i not measure
WQ Instrument Used YOI SS L 711" Clear @ Slightly turbid Q Turbid
< 0h d € Q Opaque O Stained Q Other,
SEDIMENT/ ors Deé)osits :
SUBSTRATE Normal Q) Sewage Q Petroleum Q Sludge Q Sawdus O Paper fiber gSand
Chemical Q Anaerobic 1 None 0 Relict shells Other, ()
0 Other
Looking at stones which are not deeply embedded,
Oils . are the undersides black in color? -
&Absem QSlight OModerate  QProfuse  QYes -ONo W] A mp YO CKS

INORGANIC SUBSTRATE COMPONENTS

.. ORGANIC SUBSTRATE COMPONENTS

(should add up to 100%) (doesnot necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach |° Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant '
Boulder |>256 mm (10") (8 materials (CPOM) ' LI'O
Cobble 64-256 mm (2.5"-10") O Muck-Mud | black, very fine organic
Gravel 2-64 mm (0.1"-2.5") O (FPOM) O
Sand 0.06-2mm (gritty) gv O Marl grey, shell fragments
silt 0.004-0.06 mm TS 0
Clay <0004 mm (slick) (g

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

. . (FRONT)
Mud dy Brook [Untoumed Stream

STREAMNAMETT ¥ \ \h Y

LocatioN RE$ yrenc €.

STATION # RIVERMILE

STREAM CLASS

LAT HY . YUS Y1 USLoNG=15. 1 1151334

RIVER BASIN

STORET #

AGENCY ESAT Tech\ @ w \n O

INVESTIGATORS MF |

RGK. LB, MciM

FORM COMPLETED BY %%59 1312 élcE>ASON FO% SrURgEYS e ¥ '
: PM
Meaghaimm Macri - [/ME-0950 mmeree S ,
i . ',', "_‘ . .-‘-/// -
- CE
WEATHER Now Past 24 Has there bgen a heavy rain in the Iasit;;{l,r\days?
CONDITIONS . : hours Q Yes No i
u] t hy i Q
N= sr:mnn(s(t;%\;yrz:]n)) o Air ”I’emperatu,r\eJ 21 °c
Q showers (intermittent) Q Other
%0 Y%cloud cover Q %
"o clear/sunny d

SITE LOCATION/MAP
K .

N
Nt
&
3

H 2774 (€)

T husloble in Gag

Draw a mai) of the site and indicate the areas sampled (or attach a photograph)

Photodraphs-
2705.)p9 (SwW)- Reterence sie

1L10b.|pq (SW)-Sampling Hy0 vVOCs
’L‘lkp"{\'ﬂoo) (N\/Q-loth-khic S Pl 9
LY AP (W) gep
LU H0P9 (W) T Jabs 14
2170 . )p9. (w) | (inorder)
271 2N (N)—>boﬂ\‘3ab 8

111,75,LE)25me’ra7\ af can SE+ in
bank (@ 2nd ygb of
rep -

+

SHAREN CSPTRIA -

Comrmarce S /C\ﬂ’)

P

STREAM Stream Subsystem ) - Sgream Type
'CHARACTERIZATION ,E(Perenmal Q Intermittent O Tidal ﬁColdwater 0 Warmwater
Stream Origin Catchment Area km?
Q Glacial A | ifring-fed .
Q Non-glacial montane Q Mixture of origins
T Swamp and bog %Otheq Airhno N
runnftf

i
N
0 \.

\

I

Rapid Bigédsessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebratfs, and Fish, Secong' Edition - Form 1 -
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)

Yaference

! Local Watershed NPS Pollution

) Looking at stones which are not deeply embedded,
jls ) are the undersides black in color?
Absent Q Slight {1 Moderate 3 Profuse

WATERSHED Predominant Surrounding Landuse
FEATURES Q Forest & Commercial Q No evidence “§& Some potential sources
: Q Field/Pasture Industrial Q Obvious sourcts
Q Agricultural Other . :
- Q Residential [ Local Watershed Erosion
, None (Q Moderate Q Heavy
: €
RIPARIAN dicate the dominant d the dominant speci t N1 g N¥§ had .
YEGETATION dicate the dominant type 4g record the °m'§’&r§§s%°s'es P R Herbaceous graa P EVIINEG, birc A
meter buffer . : ;
dominantspeciespresent52(9H ed i [ AV K ol RVaVN i f"d M) Xtd decidu|ous
q o nardwood
INSTREAM Estimated Reach Length ¥}, m Canopy Cover writve o a K
FEATURES 1. a3 Partly open O Partly shaded Q Shaded ™
Estimated Stream Width '] _m Tt Water Mark red map e
; By igh Water Mar m "
Sampling Reach Area 2 5 m? C ’ varjo us ﬂ FASSES
) - Proportion of Reach Represented by Stream :
Area in km? tm*x1000)0. 0 23& im? Morphology Types a0
Mmem 11500t &)-Riffle % \%Run___%
Estimated Stream Bepth 0. 2C=m Pool__WI_% : -
Surface Velocity &£, 0 . L mysec Channelized Q Yes )@ No :
. (at thalweg) . . o
barely f1owin o Dam Present QYes #No road cuflverts
LARGE WOODY twp <0.25w .
Density of LWD 10+ S _mi/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant saecies present
VEGETATION Q Rooted emergent %ooted submergent - Q Rooted floating Q Free floating
0 Floating Algae Q Attached Algae .
dominant speciespresent M A ri o wsS Mmatroy h\‘\. —¢f
Portion of the reach with aquatic vegetation S %
WATER QUALITY Temperaturel 1,23 °C Water Odors
ormal/None O Sewage
Specific Conductance QS 8 Fc;t{loleum Ell Srtxgmxcal
ishy er
Dissolved Oxygen I(D.CP/, q, bl v L
’ Water Surface Qils
pH_D 2.\ QSlick CSheen QGlobs O Flecks '
DxNone  Q Other
Turbidity Turbidity (if not od)
— urbidity (if not measur
WQ Instrument Used YS | §S o D&Colear Eglighﬂg turbid gguln;bid :
<ON (‘ﬂ 2, paque taine . ther g
SEDIMENT/ ‘ Ogors Deé)osits .
SUBSTRATE Normal Q Sewage Q Petroleumn 0 Sludge Q Sawdust Q Paper fiber ¥ Sand |
ggtt\gmical "Q Anaerobic 3 None 0 Relict shells S Other N O o Q=P o 't[
er

OYes UNo n)p pD VOCKES
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type - Sampling Area
Bedrock Detritus sticks, wood, coarse plant
o materials (CPOM) P g5 0
‘Boulder | >256 mm (10") O
Cobble 64-256 mm (2.5"-10") Muck-Mud | black, very fine organic .
Q (FPOM) @)
Gravel 2-64 mm (0.1"-2.5") @)
Sand 0.06-2mm (gritty) VO Marl grey, shell fragments o T
silt 0.004-0.06 mm  * ys o
Clay <0.004 mm (slick) Js

¥ oNEr FIOWT o ™

arsh @
overfiow
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B

NA iR



APPENDIX E

Chain of Custodies



e % ENVIRONMENTAL PROTECTION AGENCY -7 _/ ~ ‘
27 Reaion 1 CHAIN OF CUSTODY RECORD /2 e s, Calh 202 3
PROJ.NO. [PROJECTNAME  (\Willi 110N, VT ) ' ‘

(209001 [COMmME (e SAeet Sampling NO. <,

SAMPLEBS:V% . OF /

1// , T i CON- \,O REMARKS

a © TAINERS

STA.NO. | DATE | TIME § é, STATION LOCAT'ION ‘ /\51 TS Q’PMO\ AV\QL; Lical

PW-20]9m2]1025 |V | | PLOZo-5eD L v Sedivent Sam ples
Splaunuev ] [ pwil-SED LV

Pro-ii_|T217fi0u3 | v PWil-SED v

pw-DY2 043l v [ PWWL -Dup-SED L

-2 | a1a2fiv okl v PW2-SED | v

Vekerend 3312109y | / l \V

Reference -SED

Date / Time

Relinquished by: fSignature) Date / Time | Received by: fSignature) .., e Relinquished by: fSignature) Received by: {Signature)
BkPose il Q412|119 ol D | |
Relinquishyeﬂy: ISiéature) Date / Time ﬁe,ce/iré by: (Signature) / Relinquished by: /Signature) Date /Time |Received by: (Signature)
“Relinquished by: (Signeture) Date / Time |Received for Laboratory by: Date /Time Hemarks
{Signature)

Distribution:

Originai Accompanies Shipment; Copy to Coordinator Field Files

1. 1QNnc¢




ENVIRCNMENTAL PROTECTION AGENCY

REGION 1 CHAIN OF CUSTODY RECORD
PROJ. NO. |PROJECT NAME
[20900 (9 (’ammenefflmg Lok, ;fr\%wdi G NO- & e
SAMPLERS: signature) 4 Q @
. ) 7 ) OF @/ U
z_ g% - con. Q,Q REMARKS
' o | @ TAINERS ‘ é\
STA.NO. | DATE | TME | B | & " STATION LOCATION Y
: el o he ’T(\~'1.7n/atmf;\\5§"1
Pt Qe 143G v PLJ ) =Snd I v
who! A e sial u Y Yecsl-y
[Reterenda 13 12hVo Vieeleon(e - g;@ | v
(Hu0 ViRete v encf — S\ 2\ 4 Repg | -U
PW20 121095 LlpwW20 - $aa) \ N
} LU VA Ko lYN B W SR S OY i / Reps 1o\ -
w7 @7 ol YIPWD . S i) | Vv
1557 VDD~ SIA) 18] v Reps =
PWil ja1212002% Vipall- S0 1 v ;
1073 VI DAl = § el S v R epg (=M
Plalipep] 12041025 LV DI iy Tl S Y .
1025l Ul prIlt-Dup- i) oy v reps =4
912920 1415 Y1Ruat ot e Bynnk I NARY
Q1012 |00 \/, ”Tr{? Flanks ‘- . v
Relinguished by: rSignarurgg Date / Time | Received by: (Signature) Relinquished by: (Signeturs) Date / Time. | Received by: (Signature)
’beﬁ}@anu%fﬁm Quy.1z LIWZ .
Relinquis%éd 63/: (S?nai;@l Date /Time |'Receivéd by: (Signature) Relinquished by: (Signaturs} Date / Time W: {Signature)
: I3 T - — = SO U
ﬁé}l { ed by: (Signatu Date / Time |Received for Laboratory by: Py Date /Time, Remarks
TR %f? (Signature) N 4 :
- : = S e ) Wy Ly
Distribution: Original Accompsnies Shipment: Cogy 1o Coordinator*ﬁvld Filas 7 o
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REGION 1

ENVIRONMENTAL PROTECTION AGENCY

»

CHAIN OF CUSTODY RECORD

PROJ. NO.

PROJECT NAME

12900/9 ('ONMMMM No- e
SAMPLERS: [Signaturs} -
: OF
% r— . ~ con. vy/- REMARKS
ST TAINERS >
STA.NO. | DATE STATION LOCATION j .
i N To '%%xml Ag2 ] .
9.2 |14 38 rdNF N A 11 Prese r;’c%M@Q&éﬁe&;ﬁ&@%&%
‘ PUu-SED \ v Y « A
ERENY] :‘? 0.3 Releyencf = SE D | A/ Vi Rreseryniin b 1A ‘i_l\/()AHS'%nr' MPOH{;;&:-G(
Retevence —SED L ARV,
T, Ppw20-SED 1 VA RY, DvP(PY\imH\lﬁiV\T\I()AH('}nv:MFOH
PW20- SED i wiv 1/ -
9212} 02 PwW?2 .- SED ) A Y Pyrpteyvdkriye 1A \ = D H
Wworl vl 1PwW2 - SEQD ) Vi V4N
212:42 0%, Pwii-SED ) VAR preservotive tn BvoAHlja r=mgo}
: 1030| « pwiil- SED } vivi]Vv ' '
; RRIEIATIVEY: PIWNII-Dup-(ED A VAR preferyatiie in ?VOAHR‘;M—
1038 v Pl ti-Dup ~ TED | iviv i

'Relinquished by: fSignature)

Date / Time | Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: {Signature)
- l :
. Jﬂﬂ \
W{mm; 94{,0,@&) Q.41z ]G (2? >
elinquishec(ﬁy: (Signﬁml Date / Time | Received by: {Signature} Relinquished by: (Signature} Date / Time ’Ffie'i@ls:'gnawml
, L
— S
Relinquished by: (Signafare) . Date /Time | Received for Laboratory by: Date /Time Remarks
‘\/ {Signature) ) ESA
— = e >
/ — 4-((\ ?//4//2 /118 . -

Distribution: Original Accompsnies Shig;%y,({opv to Coordinstor Eisld Files
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§ & % ENVIRONMENTAL PROTECTION AGENCY :
..MI' REGION 1 . | CHAIN OF CUSTODY RECORD - Po%a \ ot 3

. PROJ. NO. PROJECT NAME
CompuerceSh ; Whsiear\ NO- / YAV AYAYEE g
SAMPLERS: (Signature) v oF .
i é r“ 1"3“ /ZLC&’M .CON- - . REMARKS
' ol 0 | @ TAINERS 4 : / .
STA.NO. | DATE | TIME-] & | & | »  STATION LOCATION
(&) O
N N . {‘ K ) .
Hyo=20 o221y )= 20- ATe N =ZER) | /
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