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DATE: November 22, 2013 MEMORANDUM
FROM: Doug Bradley
Derek Schlea
Chris Cieciek
PROJECT:  GRR13
TO: Mr. Thomas R. Ecklund, P.E.

Facilities Management Director
Gerald R. Ford International Airport
CC:

SUBJECT:  Gerald R. Ford International Airport (GFIA) November 2013 Biofilm Monitoring Results

Summary

The purpose of this memo is to summarize the observations collected during the November
2013 biofilm monitoring survey in the unnamed tributary to the Thornapple River. This is the
fifteenth biofilm monitoring event conducted as required by Part I.A.7.d. of GFIA's NPDES
Permit (MI0055735). The monitoring results and metric calculations are described below.

General Observations

Heterotrophic biofilm was observed at one transect at the 36" Street monitoring location.
Heterotrophic biofilm was not observed at the Thornapple River Drive and Tricklewood Drive
monitoring locations.

Monitoring Approach

On November 20, 2013, biofilm monitoring was conducted at three locations (sample stations)
in the unnamed tributary of the Thornapple River. Stream assessment reaches were established
at each of the locations during the first survey (July 2011) using a hand-held global position
system (GPS) device. The monitoring locations are at 36"™ Street, Thornapple River Drive, and
Tricklewood Drive and are shown in Figure 1. Consistent with previous surveys, monitoring was
conducted using the Stevenson and Rollins 2007 procedure described in the Proposed Biofilm
Monitoring Procedure memo submitted to and approved by MDEQ in June 2011 (LimnoTech,
June 3, 2011).

At each of the three sample stations, five transects were designated and marked. The transects
were selected based on substrate type. Riffles and/or run segments with coarse substrate
materials were specifically targeted because they are most appropriate for periphyton and
biofilm attachment and provide repeatable and reliable long-term monitoring locations
(Stevenson and Rollins, 2007 in Methods in Stream Ecology, 2007). Sampling was conducted at
10 equally spaced points on each transect using the rapid periphyton survey method, Basic
Method 1 (Stevenson and Rollins, 2007). Measurements were recorded on the field data sheet
(Table 1). Physical habitat characterization forms from the EPA’s Rapid Bioassessment
Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates
and Fish were used to record field observations and measurements at each monitoring reach
(EPA, 1999).

LimnoTech



GERALD R. FORD
INTERNATICNAL AIRPORT

Periphyton and

@ Periphyton and Macro-
invertebrabe Monitoring
Lecation

A NPDES Monitaring

Figure 1. Unnamed Tributary Biofilm/Macroinvertebrate Monitoring Locations.

Community metric calculations include density and distribution estimates for functional
categories of moss, macro, and micro (biofilm) algal species. As noted previously, slight
modifications necessary to differentiate between microalgae and heterotrophic biofilm were
added to the data collection procedure as described below.

1)

2)

The Sz column in the Field Data Sheet (Table 1) is intended for inventory of substrate
particles >2 cm in size. Since a primary purpose of this monitoring effort is to
characterize the presence of biofilm (which is associated with larger size substrates), the
Sz column has been modified to instead identify substratum of < 2 cm (where it is not
possible to collect community information). The sum of the Sz column observations is
transferred to the NA row in Table 3 for extent and magnitude calculations. This
modification was discussed with Stevenson and Rollins (personal communication with
Doug Bradley, LimnoTech) and the authors stated that this modification is appropriate
for the purpose of this monitoring effort.

The Algal Cover and Thickness Class Description (Table 2) include estimated cover
classes for moss and macroalgae but not microalgae. The purpose of the monitoring
was discussed with the procedure authors and it was suggested by Stevenson that
including cover class for microalgae would provide estimated cover and thickness values
that will improve the applicability of the procedure for tracking the status of the
heterotrophic biofilm community. This component of the protocol was expanded for this
monitoring event by adding a column (Table 2) to quantify the number of grid points
counted over microalgae at 10 equally spaced points on each transect using a viewing
bucket (EPA, 1999) with a 50-dot grid. The grid is used as a quantifiable and repeatable
means for measuring distribution and density of biofilm across transects.



3) The calculations for the extent and magnitude of moss, and benthic algal cover (Table 3)
include a row named NA. Following clarification from the authors, NA includes the points
not sampled because no substrate particle >2 cm was present.

4) The microalgae functional class includes heterotrophic biofilm. The dominance of non-
nuisance biofilm microalgae observed during the July and September field visits
highlights the need to identify and calculate heterotrophic-specific biofilm observations
as well as the other forms of microalgae. The calculation table (Table 3) used for the
biofilm monitoring events beginning with the September 2011 event was expanded to
guantify the extent and magnitude of biofilm-specific observations, and to estimate the
cover of all microalgae as measured with the viewing bucket.

5) The microalgae thickness Class 2 of 0.5 to 1 mm is a transition category between non-
visible (thin slimy layer) and visible microalgae (Stevenson and Bahls 1999). The
category may misrepresent the presence of heterotrophic biofilm because the study
approach prior to July 2012 grouped naturally occurring microalgae (diatoms and
bluegreens) with heterotrophic biofilm in Class 2. Beginning with the September 2012
sampling event, we modified the Class 2 calculations to differentiate
autotrophic/photosynthetic microalgae from heterotrophic biofilm in the extent and
magnitude microalgae metrics (Table 3). Other calculations remain unchanged.

The information being collected and calculations being performed are consistent with the
procedures described in the monitoring plan. The additional calculations provide added
information on the biofilm community. The metrics will continue to be calculated consistently to
support the evaluation of relative changes in the biofilm community.

Monitoring Summary

Site 1 36" Street — The site is approximately 75 meters long and average channel width was
approximately 2.3 meters. Maximum stream velocity was measured at 0.19 m/sec. The site
includes a mix of natural and re-establishing riparian vegetation, and channel re-alignment from
the 36™ Street road work conducted in 2006. The channel substrate is generally coarse with
patches of fine sediment deposits. Evidence of active channel conditions was observed.
Although heterotrophic biofilm was not observed during the thickness measurement collection, a
small amount of white biofilm attached to a rock was observed at transect 2 during distribution
(cover) measurement using the viewing bucket.

Site 2 Thornapple River Drive — The site is approximately 350 meters long and average channel
width was approximately 3.2 meters. Maximum stream velocity was measured at 0.23 m/sec.
This reach is longer than Sites 1 and 3 because of the limited amount of suitable coarse
substrate upon which to locate survey transects. The site is densely vegetated along the banks
and in the immediate riparian area. Evidence of channel shape modification, bed material
movement, bank erosion and deposition is present throughout the reach. Heterotrophic biofilm
was not present at any of the transects sampled.

Site 3 Tricklewood Drive — The site is approximately 135 meters long and average channel
width was approximately 4.0 meters. Maximum stream velocity was measured at 0.18 m/sec.
The northern banks of the site are more closely bound by residences than the other sites yet
retain thick overhead cover but thin understory. The reach is characterized by a slightly higher
gradient than Site 2 and contains a greater dominance of coarser substrates along with an
outcrop of exposed hardpan clay. Evidence of active channel conditions was observed.
Heterotrophic biofilm was not present at any of the transects sampled.

The field sheets and metric calculations are included as Attachment 1.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME (nnamed Trrb at 36 St LOCATION (Jpstream 3¢7h Strect

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVERBASIN 7%orngpple R, ver

SIRBTH AUID v4oseo7s40g 02 AGENCY  Limunpo7Teeh

INVESTIGATORS Douq Braelley , Derek Schlea /LimnoTech

FORM COMPLETED BY DATE //-20-/3 REASON FOR SURVEY

D, Schleq TIME __92./0__ AM GFIA giefilm E/,‘m,‘n.f,‘m/
PM — )0"00 /VPDE.S 25701/76"’7&”7‘

WEATHER Past 24

CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm (heavyrain)  [] Yes [JNo 046" o IH6-13
[J  Rain(steadyrain)  [] 120" on 14713
] Showers (intermittent) [ ] Air Temperature Z

30% X % cloud cover X %

O] Clear/sunny X Other

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

.
STREAM
CHARACTERIZATION | Stream Subsystem Stream Type
B Perennial | [J Intermittent | [] Tidal | [ Coldwater Warmwater
Stream Origin Catchment Area__~ 7./ km2
[] Glacial ] Spring-fed
] Non-glacial montane ] Mixture of origins

] Swamp and bcg [] Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg 2/3 EPA 1999 (Form 1))

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
B4 Forest ] commercial 1 No evidence ] Some potential sources
[ Field/Pasture [ Industrial Obvious sources
[ Agricultural &X] Other _Rood
[ Residential Local Watershed Erosion
[ None D4 Moderate [ 1 Heavy
RIPARIAN VEGETATION | Indicate the dominant type and record the dominant species present
(18 meter buffer) [ Trees i1 Shrubs Grasses ] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 75 m Canopy Cover

Estimated Stream Width 2.3 m

X Partly open [J Partly shaded ~ [] Shaded

High Water Mark
Sampling Reach Area 1732 m?
Proportion of Reach Represented by Stream
Area in km? (m2x1000) m? Morphology Types
[JRiffle__ 40 % [JRun__ 5© %
Estimated Stream Depth 0.16 m OPoc___/o2 %
Surface Velocity 6.19 misec Channelized & Yes CINo
(at thalwag) Dam Present []Yes B No

LARGE WOODY DEBRIS | LWD [Z W preces

Density of LWD 0,070 ro2Aer?¢TWD/reach area)

AQUATIC VEGETATION Indicate the dominant type and record the dominant species present

"1 Rooted emergent [ Rooted submergent [J Rooted floating [] Free floating
[] Floating algae [X] Attached algae
Dominant species present
Portion of the reach with aquatic vegetation /5 %
WATER QUALITY Temperature Z.28 °C Water Odors
m3y A Normal/None [] Sewage
Specific Conductance ___ .4 7% cm [] Petroleum [ Chemical
[ Fishy [] Other

Dissolved Oxygen /0.8 ™/L

Water Surface Oils
X None [ Other

pH_K. 07 [J slick [ Sheen [ Gloss [ Flecks

Turbidity 4/, ([, NTV

Turbidity (if not measured)

WQ Instrument Used 5L 6920 [dClear  [1Slghtlytubid [ Turbid

[ ] Opaque [ Stained [] Other

SEDIMENT SUBSTRATE | Odors N Deposits

[ Normal [ sewage [ Petroleum [1Sldge [JSawdust [1Paperfiber [X Sand
[J Chemical ~ [] Anaerobic <] None [ Relict Shells Other _S1l+
] Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?

Bd Absent [ Slight [ Moderate []Profuse B Yes [INo

NoTes:

= Thin /4)'6-' ofF sil¥ observed at +Fransect 2

~Twe thin strands of /wfefof‘ro{olu'c bivhilm observed at Fransect 7 w/lelq
sampll‘irj wi'fh V/‘CW/‘r:j bucke?

— Sand depositon obseryed at transect L4

— Channel cond;Frons at Fransect S have &llﬂln‘jl/ relative 7o {oas#‘ Surveys

(newl)« deposited sSard ans 511, Channel shepe was s/@hﬂ; ArFfrerent)



®

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

ORGANIC SUBSTRATE COMPONENTS

(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Type Diameter Sampling Reach Substrate Type Characteristic Sampling Area
Bedrock = Detritus Sticks, wood, coarse
Boulder >256mm (10" /0 plant materials (CPOM) =)
Cobble 64-256mm (2.5" - 10") 20 Muck-Mud Black, very fine organic g
Gravel 2-64mm (0.1" - 2.5") 35 (FPOM)
Sand 0.06 — 2mm (qritty) 20 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm s —
Clay <0.004mm (slick) —
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.

Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect number; Macro = macroalgae; Micro = mlcroalgae

Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket'.

Stream: ﬁu’mggmed; Date: //-2¢-/3 __ Sampler: 2. Grad /¢:£ Recorder: D.Sch/ea
Point | Trns | Moss | Macro | Micro | Sz | #Dots' Point | Trns | Moss | Macro | Micro | Sz | #Dots'
1 / / /4 26 3 2 V4
2 , 3 2 /3 27 2 7
3 J Y 7 /7 28 2. /0
4 / |7 29 v g
5 ya /6 30 |V 3 |2 -
6 ] 33 31 L{ | o
7 2 |2 7 O T e e ]
8 3 12 /0 33 i =Y
s || g [ P
10 |V | Y 35 |y
11 7 i // 36 7 7 ya
12| 9 AR RE / 4
13 [ / 9 38 3 |2 b
14 | | 2 ) 39 2 | L
15 2 ll2 s 40 ' v | 7
16 / 4 41 5 | O
17 2 a 5 42 o
18 | | 2 < 43 i
19 | | ; Y4 44 v/
20 |V | = - 1 - /9 45 v | oo
21 3 / 4 46 2. 3
22 v | Z 47 2 O
2 ) N 0 48 z 4
24 - — — 12 49 / %
25 WV / /7 50 16

Total Algae Sample Volume = NA Surface Area Sampled = 28.4 7%

Identification Subsample Volume =__ yA Substrata Sampled: ¢dockiwood/plant

Chlorophyll Subsample Volume = ___~A (circle) (sandsiltiother

AFDM Subsample Volume = NMA ' Added number of points that occur over

microalgae using viewing bucket with 50-dot grid

L1t
C.o%
o/ef“é

0.35H
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(D Unnamed Trib at 36™ street

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% to 25%  25% to 50% >50%
Microalgae Thickness Class'

Class 0 1 2 2* 3 4 5
Thickness 0 mm <0.5mm 05to1mm | 0.5to1mm  1to5mm 5t020mm  >20 mm
Characteristics rough slimy; visible  naturally o

evidence of occurring heterotrophic biofilm

biofilm absent microalgae

Microalgae Cover Class®

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% 1o 50% 50% to 75% 75% to 100%

" T Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Modified from Stevenson and Rollins (2007;

Table 34.3)

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.

Shaded cells do not have appropriate records or calculations.
Microalgae Microalgae
- Moss Macroalagae Thickness Cove
No | RankxNo | No | RankxNo | No Rank x No No | Rank x No
. 2 o 2 0 A E AT AN
2 0 o 4 |z2+4= 8 20 |2v20 = 46 | 3/ |23 = 2
2% (heterotrophic biofilm)* _ _ ' o o :
3 0 0 5 |3¥v865= /5 o 0 7 |ax7 = 2!
4 0 o 2 |4v2 = & o o 2 |y = ¥
5 ' ' o 2 o o
NA " // /1
(No>0)+ (50—NA) | 0 0.2% _ 0.87 || s _
i 195
Sum + (50 — NA) 0 2 =077 g- /.38 &= /.90
(Count 2* 3, 4, or 5) | © ' '
- (50_ NA) Extent ol heterotropfic DIOJHM—
(Sum If 2%, 3, 4, or 5) e i N
2 (50 — NA) agnitude of heterotrophic biofiim—>
(Sum #Dots) =+ 2500 Density of all microalgae—> 73,% o = o./5

T Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME [ Jnnamed Trrb below TRD

LOCATION  Downgtream Thornapple Fiver Dr.

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN Tﬁofrm,a//e e
SIORET# AUID o40os 0070403 -0Z AGENCY {,\mwneo Tech
INVESTIGATORS  Douq Bradlley , Perek Schlea /Limno7ech
FORM COMPLETED BY DATE |- 20-13 REASON FOR SURVEY
20 G FIA BoFlvm Eliminaton
D. Schlea e B Eminetnf
—~)]:20 MPPES k’eyu/reme'ﬂf
WEATHER Past 24
CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
]  Storm(heavyrain) [ X Yes [ No 0-2‘1""," on (HGA3
[0  Rain(steadyran) [ 124" on 1713
] Showers (intermittent) [ Air Temperature 2 oc
D% K % cloud cover Xl %
O Clear/sunny X Other
SITE LOCATION MAP | Draw a map of the side and indicate the areas sampled (or attach a photograph)
'.7-_2!: _/eb;)oad Dr, ,\/
Flow
W@
‘}@
&
{
3
N
3 ®
L
§\ \\_,\\ ’l\,d_- -— @ o @|D$T
3 — P Y
~ A N M
Q2" g bioken pipe
STREAM
CHARACTERIZATION | Stream Subsystem Stream Type
Perennial | [ Intermittent | [] Tidal | [ Coldwater Warmwater
Stream Origin CatchmentArea_ ~2./ 4772  km?
] Glacial [ Spring-fed
[] Non-glacial montane >4 Mixture of origins
7] Swamp and beg [] Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 2/3 EPA 1999 (Form 1))

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
B4 Forest [] Commercial ] No evidence [X Some potential sources
[ Field/Pasture [] Industrial [] Obvious sources
[ Agricultural [] Other
[X] Residential Local Watershed Erosion
[] None [] Moderate B4 Heavy
RIPARIAN VEGETATION | Indicate the dominant type and record the dominant species present
{18 meter buffer) K] Trees B Shrubs [] Grasses [] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length 350 m Canopy Cover
[ Partly open Partly shaded ~ [] Shaded
Estimated Stream Width 3.2 m
High Water Mark
Sampling Reach Area 1120 m?
Proportion of Reach Represented by Stream
Area in km2 (m2x1000) m? Morphology Types
CIRifle __jp % [JRun__65 %
Estimated Stream Depth 019 m [ Pool ___ 25 %
Surface Velocity 0.23  misec Channelized Yes I No
(at thalwag) Dam Present [ Yes Xl No
LARGE WOODY DEBRIS | LWD 2/0 i /”‘5565

Density of LWD 0. /88 mi ([WhDireach ar@
AQUATIC VEGETATION | Indicate the dominant type and record the dominant Species present

[J Rooted emergent [] Rooted submergent [ Rooted floating [] Free floating
[ Floating algae (X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation 2 %
WATER QUALITY Temperature__ 5.4 < °C \gter Odors
Normal/None [1 Sewage
S

Specific Conductance __ 2, & 32 " e [] Petroleum [] Chemical

[ Fishy [ other
Dissolved Oxygen (.70 ™)/L

Water Surface Oils
pH__7.0S Oslick  [JSheen  [Gloss [ Flecks

& None [ Other

Turbidity _S. 7 NTU

Turbidity (if not measured)
WQ Instrument Used YSI tq20 [] Clear (] Slightly turbid [ Turbid
[ Opaque  [] Stained [] Other
SEDIMENT SUBSTRATE | Odors Deposits
[ Normal [1Sewage [ Petroleum [ Sludge [ Sawdust [] Paperfiber ] Sand
[ Chemical  [J Anaerobic ] None [J Relict Shells ~ [] Other

[] Other

Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
& Absent [ Slight [ Moderate [ Profuse [X Yes ] No

Motes .
— Evidence of actve chonnel conditons observed ‘H’lfol»:j/lduf' reach
(newly Fallen trees, bed material matrc'mn:é sard dc'pos,‘ﬁbn) and channe] ghapse maJ.‘FfCa‘hbns)
. Le)/(f oF Sewnd covered 2 90 of Frenseed | and neaf/7 100% of —transec? 3
~ Fine sand J(fx.\'s."]r'r‘bm observed at lfransect
~ Channel canditions 2T fransee? 5 have changed relative 75 past Surveys
(W"deﬂ/"lg) Scour, Jawncuffr"?j)
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS

ORGANIC SUBSTRATE COMPONENTS

{should add up to 100%) (does not necessarily add up to 100%)})
% Composition in % Composition in
Substrate Type Diameter Sampling Reach Substrate Type Characteristic Sampling Area
Bedrock - Detritus Sticks, wood, coarse 20
Boulder >256mm (10") — plant materials (CPOM)
Cobble 64-256mm (2.5" - 107) 2 Muck-Mud Black, very fine organic <
Gravel 2-64mm (0.1" - 2.5") & (FPOM)
Sand 0.06 — 2mm (gritty) Y74 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm 2 —
Clay <0.004mm (slick) —
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Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)
Trns = transect number; Macro = macroalgae; Micro = mlcroalgae
Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket'.

Stream ubnngT fﬁd Trg' Date: (/-20-/3 Sémpler: D.Brad Je~; Recorder: D.Schlea
Point | Trns | Moss | Macro | Micro | Sz | #Dots’ Point | Tms | Moss | Macro | Micro | Sz | #Dots'
ch;H'Lw 1 | o 26 3 V| O
MZet |2 v | 0 27 | o3
o{eF‘HA 3 v 0 28 e o,
oHH |4 v | 0 29 | O
5 | p 30 1'% |2
6 1o |y | -] - [ = o |t
7 v | o 32 v | O |85
8 - il - o 33 - = - % o/e/’#)
9 — - | - z 34 . = - /| los
10 V] _— _ i o 35 - -~ — &)
wotth 11| 2 z 12 2| [ | p,
ny f |12 [ 2 /7 37 Vvl o
dep th |13 / 9 38 — | - = 2
o"‘r 1 114 / ) /7 39 v | o
15 4 | 2z /Y aw |V v | ©
16 2 22 | |4 |5 Y it
17 2 2 /9 42 v | ¥ 7.4
18 2 15 43 |2 ole py
19 / 5 44 V) |7
20 4 3 45 V| 2
wath|[21 | 3 v | 0 46 J g
0y £ | 22 | 7 47 | 7
S Voo 48 [ ] - ~ [ - Y
1) P 24 v oy 49 [ | -] - | - 0
25 |V v oo 50 | v / 9
Total Algae Sample Volume = NA Surface Area Sampled = $/.7 & *
Identification Subsample Volume = g#i Substrata Sampled: ¢ock Wplant
Chlorophyll Subsample Volume = A (circle) dfsilt/other

AFDM Subsample Volume =

' Added number of points that occur over
microalgae using viewing bucket with 50-dot grid



@ Unnamed Trb below 7R D

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5% 10 25%  25% to 50% >50% !
Microalgae Thickness Class' '
Class 1 2 i 2" 3 4 5
Thickness 0 mm <0.5 mm 0.5t0 1 mm ] 05to1mm 1to5mm 5to20mm  >20mm |
|
Characteristics rough slimy; visible ~ naturally o
evidence of  occurring heterotrophic biofilm
biofilm absent microalgae
Microalgae Cover Class’
Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75% 75% to 100% |

I"Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm -
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.

Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
Rank Moss Macroalagae Thickness Cover’
No | RankxNo | No | RankxNo | No Rank x No No | Rank x No
1 o o / vl = 1 7 |17 = 7 6 |(+6= 6
2 7 o) / 2yl T | 6 |2¢6F/2 /5 |2¢15 = 30
2* (heterotrophic biofilm)’ b e P | o o e,
3 o o [ |3x1= 3 | @ o b |3%=/F
4 o o /| |4z 4 | o o o ©
5 : Y o o o o
NA 27 | 27 |27 ' '
(No>0)+ (50—NA) | © o.17 1057
| o | /9 54 _
Sum =+ (50 — NA) o |zz= 073 |53= O-83 -/ 0%
(Count 2*, 3, 4, or 5) _ Ext ot f'h-r" e
. ] el B o = e

+ (50 — NA) M ._‘.,_._e___r._?_ Ul U e 0
(Sum If 2%, 3, 4, or 5) Ny - !ud } ”' i R s
- (50— NA) N ﬁgﬁl 9-‘9,}: eterotrophic biofilm
(Sum #Dots) <+ 2500 _ Density of all microalgae—> ;..;% =0.0%

" Added microalgae thickr;ess class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm

2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg 1/3; EPA 1999 (Form 1))

STREAMNAME {pnamed T71h below Trrckle wecd | LOCATION Downstream Tricklewoos! Dr.

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVERBASIN 7#4ernass e By

SIORETH AYID o4os0070408-02 AGENCY  Li\po 72 b

INVESTIGATORS Doy Braclley, Derek. Sehlea ) LimmoZech

FORM COMPLETED BY DATE H-20-13 REASON FOR SURVEY

D.Sech lea TIME _{I'ME  AM GFIA BFIm E//‘/r;rha/?bn/
PM _y2:q5 NPpES £e7w‘fcmen-/'

WEATHER Past 24

CONDITIONS Now Hours Has there been a heavy rain in the last 7 days?
[0  Storm(heavyrain)  [] X Yes [INo 04" on 141613
[0  Rain(steadyrain)  [] 124" on 111713
] Showers (intermittent) [] Air Temperature 5 o

50% % cloud cover Xl %
X Clear/sunny X Other

SITE LOCATION MAP | Draw a map of the sic_l_e ant_i indicate the areas sampled (or attach a photograph)

=

STREAM

CHARACTERIZATION | Stream Subsystem Stream Type
[X] Perennial | [ Intermittent | (] Tidal | [Coldwater ~ [XJ Warmwater
Stream Origin Catchment Area_~ 7./ km?
[ Glacial [ Spring-fed

[] Non-glacial montane Mixture of origins
[C] swamp and beg [C] other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg 2/3 EPA 1999 (Form 1))

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES
X Forest [C] Commercial [ No evidence X Some potential sources
[ Field/Pasture ] Industrial ] Obvious sources
[J Agricultural [] Other
B Residential Local Watershed Erosion
] None Moderate [J Heavy
RIPARIAN VEGETATION | Indicate the dominant type and record the dominant species present
(18 meter buffer) 4 Trees Shrubs [] Grasses [[] Herbaceous
Dominant species present
INSTREAM FEATURES Estimated Reach Length /35 m Canopy Cover
(1 Partly open X Partly shaded [] Shaded
Estimated Stream Width 4.0 m
High Water Mark
Sampling Reach Area 540 m?
Proportion of Reach Represented by Stream
Area in km? (m?x1000) m? Morphology Types
I Riffle __ 40 % [ORun__S® %
Estimated Stream Depth o. lf m [ Pool /O %
Surface Velocity o /8 misec Channelized 4] Yes I No
(at thalwag) Dam Present [ Yes B No
LARGE WOODY DEBRIS | LWD__ 25 W preces
Density of LWD ___0.04& gl ((WDlreach ared)>
AQUATIC VEGETATION | Indicate the dominant type and record the dominant species present
[ Rooted emergent [ Rooted submergent [ Rooted floating [ Free floating
[J Floating algae X Attached algae
Dominant species present
Portion of the reach with aquatic vegetation T %
WATER QUALITY Temperature __ (, ,:14 °C Water Odors
Y X Normal/None [1 Sewage
Specific Conductance _ 0. 7917 oy H Petroleum E Chemical
Fishy Other
Dissolved Oxygen __ //-17 /L
Water Surface Oils
pH_7.62 [COslick  [Jsheen  [Gloss [ Flecks
None [ Other
Turbidity *1-0
Turbidity (if not measured)
WQ Instrument Used _1'ST 0720 Clclear [ Slightlytubid [ Turbid
[] Opaque  [] Stained [] Other
SEDIMENT SUBSTRATE | Odors Deposits
1 Normal [[] Sewage ] Petroleum [ISludge [ Sawdust [JPaperfiber [X]Sand
[ Chemical  []Anaerobic  BX] None [1 Relict Shells B4 other_silt
] Other
Looking at stones which are not deeply embedded, are
Oils the undersides black in color?
Absent [1Slight []Moderate [1Profuse BIYes [1No
Notes:

= Then /ayf/' oF sil? shserved al Fransee# /
- Sand aad jrm/c/ deposifion osbserved of fransect 2.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg 3/3; EPA 1999 (Form 1))

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
% Composition in % Composition in
Substrate Type Diameter Sampling Reach Substrate Type Characteristic Sampling Area

Bedrock — Detritus Sticks, wood, coarse
Boulder >256mm (10" 5 plant materials (CPOM) /0
Cobble 64-256mm (2.5° - 10") /0 Muck-Mud Black, very fine organic
Gravel 2-64mm (0.1" = 2.5") 20 (FPOM) 3
Sand 0.06 — 2mm (gritty) 30 Marl Grey, shell fragments
Silt 0.004 - 0.06 mm S —
Clay <0.004mm (slick) 20




widlth
I3 ft
olepfh
0.3 ft

wiol‘ﬂ'-
5.7 f

depth
03 f

©)

Table 1. Field Data Sheet for Rapid Periphyton Survey and Algal Sample Collection.
Modified from Stevenson and Rollins (2007; Table 34.1)

Trns = transect number; Macro = macroalgae; Micro = microalgae;
Sz = check column to indicate substratum <2 cm; #Dots = grid points counted on viewing bucket'.

Vinamed Trile

Stream: pelow T7icklewoed Date: |- 2013 Sampler: Q,/E’raallez Recorder: D.Schlea
Point | Trns | Moss | Macro | Micro | Sz | #Dots' Point | Trs | Moss | Macro | Micro | Sz | #Dots'
1 J % 20 | |26 |3 | A
2 2 H, 27 | | 9
3 2 THRENN [ y
4 l 29 29 [ 2 | 2 /)
5 N PR ENRZ / 3
6 v 19 31 Y 16 | ety
7 /A /e ) 32 / [T |16 e
8 2 || 22 | |38 1 |2 17 ldepth
9 3 2 13 34 A 29 o917
10 W / 7 35 I 7 /]
1 |2 2 I 36 \ A
12 | c 37 ] 2 | 2 7
13 vl 12 38 l vV | /3
14 | 7 39 | Z 7
15 / V4 40 \ [ | (7
16 2 |2 b a1 | 5 3 |2 21 |wrdth
17 A 13 42 2 )7 |l et
18 | |7 43 3 /) /8 e /,HT
19 2 7 E 44 / /o5 ft
20 \% | 73 4 45 / 2 /7
21 3 7 2 15 46 == — — 9
22 2 2. |7 47 2 v
23 | b 48 3 2 //
24 \ |0 49 | //
25 % V|3 50 vV [ 2 7
Total Algae Sample Volume = NB Surface Area Sampled = __ (5.3 f1 %
Identification Subsample Volume = __NA Substrata Sampled:wood!plant
Chlorophyll Subsample Volume = N A (circle) aﬁﬁl@other
AFDM Subsample Volume = NA ' Added number of points that occur over

microalgae using viewing bucket with 50-dot grid



@ Unnamed Trb bebw Trrcklewood Or.

Table 2. Algae and Moss Cover and Thickness Class Descriptions.
Modified from Stevenson and Rollins (2007; Table 34.2)

Moss and Macroalgae Cover Classes

Class 0 1 2 3 4
Cover 0% <5% 5%t025%  25% to 50% >50%
Microalgae Thickness Class’

Class 0 1 2 ' 2* 3 4 5
Thickness 0 mm <0.5 mm 0.5t0 1 mm I 0.5t0 1 mm 1to 5 mm 5t020mm  >20 mm
Characteristics rough slimy; visible naturally Lo

evidence of  occurring | heterotrophic biofilm

biofilm absent microalgae |

Microalgae Cover Class®

Class 0 1 2 3 4 5
Cover 0% <5% 5% to 25% 25% to 50% 50% to 75%  75% to 100%

' Added microalgae thickness class 2* to distinguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover class to estimate extent from points counted using viewing bucket with 50-dot grid

Table 3. Calculations for Extent and Magnitude of Moss and Benthic Algal Cover.

Modified from Stevenson and Rollins (2007; Table 34.3)
Shaded cells do not have appropriate records or calculations.

Microalgae Microalgae
- Mess Macigalagas Thickness Cover’

No | RankxNo | No | RankxNo | No Rank x No No | Rank x No
1 0 o b lIxe= ¢ | /9 |i1v2= /9 0 o
2 o ° § |2x8 /¢ |26 |22z SZ | 24 |2424 2 HB
2* (heterotrophic biofilm)’ o 2 e e | © o i 3
3 o 5 |3xs:=- /5 o o 24 |32y = 72
4 0 (2] o o o Z |4tz = B
5 il B o e o o
NA q o g | ) '
(No>0)+ (60-NA) | © 0.4l 0,78 |

. 37_ \Z - 1zF_

Sum + (50 — NA) o g =0%° |5, = /57 == 4.56
(Count 2%, 3, 4, or 5) \ Ext;r ottt h boﬂ' N : AR
+ (50— NA) . V" g q X1 ﬂ \or leterotrophic: i' m=>*1 o
= (50 = NA) Lok ___a_gm_u__.eo mmp fc .{?.lmﬂ-l o
(Sum #Dots) + 2500 Density of all microalgae—> z%a% = 017

' Added microalgae thickness class 2* to distihguish between naturally occurring microalgae and heterotrophic biofilm
2 Added microalgae cover to estimate extent from points counted using viewing bucket with 50-dot grid
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