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Executive Summary

1) This report describethe physi@l and biological conditions in the Great Miami River near downtown Dayton, OH
following the modification of one low dam into a kayak chute and the construction of another completely new kayak
chute near Riverscape

2) Measurements of river conditions incla: Boat electroshocking for fish in dam pools, wasihgcking for fish in
shallow water below th&ayak chutescollection of macroinvertebrates using hestindy artificial substrates, kick
nets and sweep netshe assessment of the physical habitaband the damsthe collection of water chemistry
parameters, and measurements of stream velocity.

3) Data collected in fall 21and fall 208 (MBI study)vere used to calculate various indices including the MAIS, IBI,
ICl,and QHEI.

4) Sampling strategy invadd collectingn the same locations and using the same methods as thenuification
study conducted in 2014 (Kavanaugh, 2016) to deschbéiota living in a wide range of aquatic habitats.

5) The conditions described in the report repres@astdam madlification conditions an@re intended to serve aa
comparison to preamodification datareported in Kavanaugh, 2016 assess the effects of low dam modifications.

6) Over22,000 macroinvektbrate specimens were collectenid 32 different families of macroiwertebrates were
identified.

7) The data show all metrics improved from the fmedification conditions in 2014 to postodification conditions in
2017.

8) Theresultsshow from 2014 to 2017 the QHEIAIS IBIl, EPT taxgand Toal # of taxonomic groupall improve. In
no case dicn index decreaseln onecase theTotal # of taxonomic groupemained at31 in 2014 and 2017 based
on kick/sweep net samples; but this metatsoincreased based on hesteendy samples at botlocaions.

9) Datafor 2017 are also shown for the Riverscape (RS) kayak chute which was not present go 2@ldomparisons
can be made at this time (it was finishedsjpring2017).

10) While the physical habitat and fish community near the RSkayak chute are excellent as measured by the QHH and
IBl, the macroinvertebrate community is poorly developed at thistime based on alow MAISscore. A post
installation comparison of data in 2019 ddZ2Dwould be predicted toshow improvedmacroinvertebrate metricsas
the organisms fully colonize the area.

11) Water chemistry data including temperature, pH, DO, and conductivity were considered within acceptable values.
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Section 1.0 Introduction

This report describes the biotic and abiotic conditidmifowing alterationof the Monument Avenue low dam into a
kayak chuteon the Great Miami River (GMR) near downtown Dayton, ORiemodification conditions were reported
earlier in Kavanaugh (2016). Tdaenplingsitesfor this report correspond to locations in Kavanaugh (2016) aed ar
located immediately below the Monument Avenue bridgfeRM 806 and in the pool above the dam at RM 8{ske
Figure 1). Tik report also includedataassociated with theonstruction of ssecond kayak chute immediately adjacent
to Riverscapat RM 813.

Section 2.0 Sampling Methods
Data was collected on fish, macroinvertebrates, physical habitat, and water quality.

Fish Sampling Methods

Two methods were used to collect fish. Beline dam in wadeable, shallow water a portable fisthocking deie was

used following methods based on the Ohio EPA method describédlume IlI: Standardized Biological Field Sampling
and Laboratory Methods for Assessing Fish and Macroinvertebrate Comm(@HE®A, 1989). The areas sampled

were limited by excesae water depth; i.e., approximately 3 feet deep. Below Monument Avenue dam, habitats around
two gravel bars were sampled including riffles, runs, the shallow edge of a pool below the bridge, and inside the
vegetated edges of the gravel bar&e Kavanauly (2016 for more detailed photos of sampling locations

The electroshockeunit used is identical to equipment used by Ohio EPA and was an ethgvea electric generator
RSaA3aySR F2NI 5/ aFAAK aK201Ay3é aIrokh®sbidshonA4002, plioe 9201 |
236-4200. The generator consists of -@yktle overhead valve 5.5 HP Honda gasoline engine witlilostautdown,

single cylinder, aicooled, directly coupled to a DC125/250 volt generator. It provides 750 watt 2@%@lt DC at 3600

rpm.

Fa sampling fish in the dam pgahethods described in OHEPA (1989) were followed. Boat and shocking equipment
ownedand operatedoy Midwest Biodiversity Institute wassed for samplinghe dam pool. UD personnel assistielBl|
during boatshocksampling.

Macroinvertebrate Sampling Methods

A variety of methods were used to sample for macroinvertebrates. For calculation of the Macroinvertebrate Aggregate
Index for Streams (MAIS) kick net and sweep net samples were takenshat@w areas below each dam following the
methods described in Johnson (200Figld and Laboratory Methods for using the MAIS in Rapid Bioassessment of Ohio
Stream® YAO1l ySG alryLX Sa ¢SNB Gl 1Sy Ay o NlaRedihd avalaifeN) a
habitats. For the dam pool areas above both dams, it was not possible to take either kick net or sweep net samples du
to excessive water depth so hestdendy samples were collected instead following methods described in OHES, (
Volume lll: Standardized Biological Field Sampling and Laboratory Methods for Assessing Fish and Macroinvertebrate
Communities For comparison purposes, hestigndy samples were also taken below the dams. All macroinvertebrate
samples were preseed in 70% ethanol in the field and returned to the laboratory for identification.

Water Chemistry Methods

Basic water chemistry parameters were measured using Hehd meters. Values were recorded above and below

both dams for a period of two months gmning in September of 2015. Recordings were made in early morning to
ensure primary production from algae did not produce supaturated values of dissolved oxygen. Hdett meters

were used for measuring pH, conductivity, temperature, TDS, andwlssoxygen. A YSI Pro ODO, Professional Optical
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Dissolved Oxygen meter was used to measure temperature and DO. A Hanna Instruments HI 98129
pH/EC/TDS/Temperature tester was used for pH, conductivity, TDS.

Physical Habitat Measurement Method

The qualy of the physical river habitat was assessed above and below both dams using Ohio EPM¢RO@E) for
Assessing Habitat in Flowing Waters: Using the Qualitative Habitat Evaluation Index (QHEI)

Stream Velocity Method

The float method was used to m&are surface water velocity. US Forest Service website
www.fs.fed.us/ARMdata/PDFfiles/floatmethod.doc

Section 3.0 Sampling locationsand dates

Figure 1. Sampling Locatioasd daesfor 2017 postdam modification project

-
N
[\ o

o)
McPherson \
s P

5. St W
hiShock sweep=Kick: aitificial substratesy TSIk

MA-below sweep net, kick net collected on 9/29/17.

MA-below artificial substrates (hestaetendy) collected after six weeks colonization on 9/30/17.
MA-below wading fish shocking conducted on 10/15/17.

MA-aboveartificial substrates collected on 9/30/17.

RS sweep net, kick net, artificial substrates all collected on 9/30/17.
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Figure 2. Riverscape (R&)yak chutesampling locationsand dates

ABSweep net samples taken along the side of Riverscape kayak chute

L 9
A

-5

-

& Kicknets and amﬂmal'@bfs

RS sweep net, kick net, artificial substrates all collected/ 8o/ 97 .

Page6 of 32



UD Low Dam Po#flodification Report; Results for 2017

Section4.0. Results and Discussion
The overall results can be seen in Tables 1 and 2.

The data show all metrics improved from the fnedification conditions in 2014 to postodification conditions in
2017. An unexpected variable that pbably helped improve the physical habitat and positively impacted fish
biodiversity is the Riverscape (RS) kayak chute and its influence on the upper reaches of the MA dam pool.

Tables 1 and 2 show from 2014 to 2017 the QMEIS IBL EPT taxgand Toal # of taxonomic groupall improve. In
no case dicn index decreaseln onecase theTotal # of taxonomic grougemained at31 in 2014 and 2017 based on
kick/sweep net samples; but this metadtsoincreased based on hestdendy samples at botlocaions.

TheRiverscape (R&xyak chute data doesn't have a comparable data set to compare to since its construction was
finished inspring2017, the same year of the sampling:., in September 2017. A passtallation comparison of data in
2019 or D20is predicted toshow improved metricsTheRSdatado showexcellentphysical habita{QHEL) but the

poor MAIS shows thmacroinvertebratediaven't colonizd the structure or disturbed area aroundyiet. However the
fish IBI scorgvas excellent idicating the fish responded faster to the changé¢ote that the upper end of the boat
shocking zone goes right up to the RS kayak chute.

Tablel. Summary of All Index Values Comparing 2€A®GL5 to 20172018.

Location Year Habitat Invertebrate Fish Comments
QHEI MAIS IBI
Index Comparisons for Prand Postdam modifications at MAelow
MA -Below | 2014 65 - good 11¢good 34 ¢ fair UDc¢ wadingshock (IBI)

MA - Below | 2017 73 ¢ good+ 12 ¢ good+ 40¢ good+ UDc¢ wading shock (IBI)

Index Comparisons fdPre and Postdam modifications at MAAbove

MA - Above | 2014 43-- poor A 30¢ fair 5-Rivers MetrdUD ¢ boatshock (IBI)

MBI/UD boat shock results positivel
affected by RS kayak chute (IBI)

Rivergape (RS) Kayak Chgtdlew Installation (no comparisons)

MAIS (poor) score result of new

2017 | 75.5-excellent| 10-poor 2 structure (< 1 year), not yet fully
colonized, though habitat excellent.

Gbeé LYRAOI (Sa Ay ONdbdifcaionsaynplesS I NA O FNRBY LI
1Kick/sweep net samples could not be taken in deep water.

MA - Above | 201718 | 60.5¢ good+ A 51¢exceptionat

RS- kayak
chute

%Fish samples for MAbove apply here too.
Table2. Summary of Additional Macroinvertebrate Taxa Comparisons

Kick/Sweep Net Samples Artificial Substrates
. Total #
Location vear Totql # EPT Taxa Taxonomic EPT Taxa
Taxonomic Groups
Groups
Comparisons for Prand Postdam modifications at MAelow
MA —Below 2014 31 8 10 6
MA - Below 2017 31 11+ 13+ 7+
Comparisons for Prand PostDam modifications at MAbove
MA - Above 2014 1 1 10 4
MA - Above 2017 A L 16+ 6+
Riverscape (RS) Kayak Chuew Installation (no comparisons)
RS-kayak chute| 2017 | 13 \ 6 H 12 \ 7
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Section 4.1 Macroinvertebrate Resulgd Discussion

Tables 1 and &how all macroinvertebrate metriesther improve from 2014 to 2017 or, in one case, renadithe

same. TheM® St 2¢6 a! L{ AYyONBIFI&aSR FNRBY mMm (2 mMH FYR 41a NIy
MA-above pool because the index is based on kick and sweep net samplescotiidfi é taken in the pool areaAt
MA-below, the sensitive EPT taxa improved from 8 groups in 2014 to 11 groups im&6dd on kick/sweep net

samples and increased from 6 to 7 based on artificial substra&teMA-above the EPT taxa also increased, frbn

2014 to 6 in 2017 based on artificial substrate samples. AbMéw, the total # of taxonomic groupgtayed at 31 in

2017 based on kick/sweep net samp(esly metric which did not increasd)ut increased there based on artificial
substrates froml0 to 13 The total # of taxonomic groups showed a large increase atbbAe from 10 to 16 groups.

See Tables 3 and 4 for individual MAIS metrics and Table 5 and Fapddavanaugh (201&)r explanation of the

index and its metricsAll macroinvetebrate data is shown in Table 6. A total of 22,756 specimens were collected.

Datafor 2017 are also shown for the Riverscape (RS) kayak chute which was not present in 2014 so no comparisons ¢
be made at this time (it was finishedspring2017). Tha ! L{ @I t dzS F2NJ w{ ¢l & t263% |

of the structure only having recently been completed, the disturbance to the substrates in the area would have
impacted the macroinvertebrates so they need time to recover and colonize #e d&PT taxa, based on kick/sweep

net samples were also lower at RS tl@MA-below. The total number of taxonomic groups was also lower at RS than

at MA-below or MAabove based on artificial substrates. However, RS EPT taxa based on artificialesubyv&ra equal

to MA-below and exceeded by one group the EPT taxa abbtdve. It is expected that all macroinvertebrate metrics at
RS should improve as the habitat stabilizes.

Table3. MAIS Score for MABelow.

Metric Value Rounded MAIS Value
% 5 Dominant Taxa 84 84 1
Modified HBI 5.67 " 567 0
% Haptobenthos 71 71 1
EPT Index 11 11 2
# Ephemeroptera 5 5 2
% Ephemeroptera 27 27 2
SDI 0.80 " 0.80 1
# Intolerant Taxa 15 15 2
% Scrapers 10 10 1
Total 12

Table4. MAIS Calculations for RS KakyChute

Metric Value Rounded MAIS Value]
% 5 Dominant Taxa 93 93 1
Modified HBI 5.48 " 548 1
% Haptobenthos 54 54 1
EPT Index 6 6 1
# Ephemeroptera 3 3 1
% Ephemeroptera 24 24 2
SDI 0.72 " o 1
# Intolerant Taxa 7 7 1
% Scrapers 8 8 1
Total 10

Table5. Explanation of MAIS metrics.

METRIC DEFINITION

Number of caddisfly, stonefly and mayfly

EPT richness families

# Emphemeroptera
% Ephemeropiera
% 5 dominant taxa

Simpson Diversity Index
Modified Hilsenhoff Biotic
Index

# intolerant taxa

% scrapers

L R I SRR SR

% haptobenthos

Number of mayfly families

% abundance of mayflies
5 most dominant taxa combined
Integrates richness and evenness

Taxa are weighted by pollution tolerance

# of families with tolerance values of 5 or
less (very sensitive)
Abundance of macros that feed on
periphyton
Abundance of macros that require clean,
coarse, firm substrates

From: Johnson, Kelly S., Field and Laboratory Methods for using the MAIS (Macroinvertebrate Aggregated Index for

Stream Rapid Bioassessment of Ohio Streams, June, 2007.
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Figure3. MAIS value rankingin the Western Allegheny Plateau in southeastern Ohio.
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Table6. Combined macroinvertebrate data for 2017.
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Section 4.2. Fish Resulimd Discussion

The fish community, as measured by the IBI indaproved both aboveind below the MA kayak chute in 2017/2018
(Table 1) AtMAG St 263X GKS L. L AYLINE @STHisispaklyduetmth2dl? sampldeingi 2 nn
comprisedoff S SNJ a KAIKE & (2t SNI y i éntiréichdSnritygTable 8fiandee KatRaugh NI A 2
(2016) An improvemenin the boatshock IBl was measured atMAG 2 @SS AYONBI aAy3a FTNRY |
GSEOSLIiAZ2YLI Tt éd + NA2dza FlLOG2NAR Yle& FFFFSOG GKS L.L ac
river conditions, experience of boat crews and the quality of their equipniee¢ Kavanaugh, 2016 for a discussion of
comparing IBI scores)n thiscase, the large increase was probabdytly due to the improved physical habitat provided

by the newlyconstucted Riverscape kayak chute. The upstream end of the fish sampling area was immediately below
the kayak chute and would have benefited from the fiistving whitewater and improved substrates added to the area
during construction. Table 7 shows the @ity ranking of IBI scores provided by OHEPA.

Table7. Quality ranking of fish community by IBI score.

IBI MIwb ICI Narrative
Evaluation
Headwater Wading Boat Wading Boat All
50-60 50-60 48-60 >9.4 >9.6 46-60 Exceptional
46-49 46-49 44-47 8.9-93 9.1-9.5 42-44 Very Good
e, Eastern Corn Belt Plains o~

40-45 w 42-43 | 8.3-88 8.5-9.0 36-40 Good
36-39 36=37 38-41 7.8-8.2 8.0-8.4 32-34 Margt Good
28-35 28-35 26-37 5.9-7.7 6.4-7.9 14-30 Fair

IC2NJ GKA&a alddzRés 4SS 02t dzyya dzyRSNJ aL.LX 2FRAY3 YR
in which the low dm in this studyslocated.

2This table is excerpted fro8008 Updates to Biological Criteria for the Protection of Aquatic Life: Volume Il and
+2fdzyYS LL ! RRSYRdzYo ' AaSNDa al ydzZ £ F2 NOHEPR 2@®I.A OF £ CA
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Table8. Fish Data fronMA-below.
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UD Low Dam Po#flodification Report; Results for 2017

Section4.3 QHEResults and Discussion

Tables 1012 show QHEI scores for Mx&low, MAabove, and RS kayak chute. Quality rankings are shown below in
Table 9.

Various factors can affect QHEI scores, most ingmbrare improved habitat features but assessments @ianbe

affected byweather (rainfall patterns) andater levelshat obscuingfeatures that obserablewhen levels recedeSilts

and unsorted substrates can be flushed out andgoeted following lage rain events.

TheQHEIforMA St 26 Aa akKz2gy AYy ¢l 06fS mnX AG AYLINROSR &af A3IK
2017. The most significant factor increasing the score was that more instream cover was observedrod2@iats
rootwads 02dzZ RSNE YI ONRBLIKE&GSas g22Re& RSONRA Ay aFdzy Ol A2
extensive than in 2014.

The QHEIforMA 6 2 @S AYLINBGSR o0& | fFNBS |Y2dzyi FTNRBY | a02N5
factors were responsibleProbably through a combination of-sorting substrates from higtvater events in the three

years priomplusslightly lower water levels due to the Monument Avenue low dam being converted into a kayak chute
downstreamthe habitat improved. The QHEI was affected in several areas by these events: most importantly much les
silt was evident exposing a higher quality substrate consisting of sand and gravel. The lower levels of silt substantially
FFFSOGSR (KS & adzo Tavédvas Bnprov¥dSandhdor® widesptegdacaridil fleatures such as woody
RSONARA GKIG o1 a LINBaSyld Ay wnmn odzi y20 aFdzyOaArzyl f ¢
change was the obvious appearance of some riffles thatwere oty i Ay HAMND ® ¢KAa AYLN
Y2NLIK2f238¢é> YR awAFTTFESéE YSUNRO adzmaidlydAalrffeo

The Riverscape kayak chute area was added in 2017 but no comparisons were possible since it was not present in 20:
In general the zone included in this QHEXsellent habitat, the deep water with strong velocity below the kayak chute,
the large substrates, other areas with shallow riffles and a variety of flow regimes (slow and fast), the confluence with
the Mad River providing additional complex channel ninmipgy¢ all contribute to a very high QHEI score.

Table9. QHEI Index Values Ranked

Table 2. General narrative ranges assigned o QHEI
BOOTES, oes vary slighty in headwater (< 20
sq mi) vs. larger warers,

Marrative (JHEI Range

Raring Headwaters Larger Streams
Excellent =70 =75
Good 55- to 69 60 o 74
Fair 43 to 54 45 to 59
Poor 30 to 42 30 to 44
Wery Poor < 30 < 30

From: Ohio Environmental Protection Agency. 2006. Technical Bulletin EAS8&00&/ethods for Assessing
Habitat in Flowing Waters: Using the QualitatiVabitat Evaluation Index (QHEI). Division of Surface Water, June

2006.
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UD Low Dam Po#flodification Report; Results for 2017

Table 10 QHEI from MABelow.

m Qualitative Habitat Evaluation Index QHEI Score: ‘ B

' and Use Assessment Field Sheet N

Stream & Location: MA - Below Aol € e RM:_%0 (Date: [0/ 04 /86T
Scorers Full Name & Affiliation:

; 5 S 2 offi ified
RiverCode:_ _ -_ _ _-__ _STORET#__ __ _ _ LB Longs s BB Tos e 11
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES;

estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES POOL RIFFLE OTHER TYPES POOL RIFFLE ORIGIN QUALITY
[0 J BLDR /SLABS [10] ] CIHARDPAN [4] [ LIMESTONE [1] OO HEAVY [-2]
[0 O BOULDER [9] / [ O DETRITUS [3] ﬂTILLS 1] SILT [A MODERATE [-1] Substrate
10 COBBLE [8] _ /[ O0OMucKI[2] ___ DOweTLANDS [0] 1 NORMAL [0] %
DOGRAVEL] __ __ OOSLT2 Z CIHARDPAN[O] CIFREE[] . frs §
17 SAND [6] O O ARTIFICIAL [0] _ [J1SANDSTONE [0] D&, CTEXTENSIVET-2] ”hm.,, 4
] BEDROCK [5] (Score natural substrates; ignore I RIP/RAP [0] g % [BMODERATE [1]  pjavimum
NUMBER OF BEST TYPES: Z 4 or more [2] sludge from point-sources) [J LACUSTURINE [0] i Ss NORMAL [0] 20
Comments 3 orless [0] O SHALE [-1] NONE [1]
] COAL FINES [-2]
2] INSTREAM COVER Indicate presence O to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)

diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. ] EXTENSIVE >75% [11]
—__ UNDERCUT BANKS [1] _~Z_POOLS > 70cm [2] —-— OXBOWS, BACKWATERS [1] ] MODERATE 25-75% [7]

OVERHANGING VEGETATION [1] _\/ ROOTWADS [1] ~ AQUATIC MACROPHYTES [1] [ SPARSE 5<25% [3]
< SHALLOWS (IN SLOW WATER) [1] _ / BOULDERS [1] ~ LOGS OR WOODY DEBRIS [1] [ NEARLY ABSENT <5% [1]

/_ ROOTMATS [1] 2
- Cover b |
Comme) Meximurm § 1S §

ts
Gk Eunch onal area) , £ » Rt veg..'-?“n/'w pl“) q el bavs veoe 20 R
3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average) ' . <
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HIGH [4] [0 EXCELLENT[7] [0 NONE [6} 1 HIGH [3]
MODERATE [3] GOOD [5] RECOVERED [4] @ MODERATE [2]
LOW [2] FAIR [3] RECOVERING [3] O Low 1] :
NONE [1] [ POOR [1] [0 RECENT OR NO RECOVERY [1] Channel 12
Comments : Maximuzrz -
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right ooking aownsweam. - RIPARIAN WIDTH | . FLOOD PLAIN QUALITY |
. EROSION 1 CJ WIDE > 50m [4] O O] FOREST, SWAMP [3] [ J CONSERVATION TILLAGE [1]
FJNONE/LITTLE [3] [] [] MODERATE 10-50m [3] [0 [J SHRUB OR OLD FIELD [2) /] URBAN OR INDUSTRIAL [0]
] MODERATE [2] [ [Z NARROW 5-10m [2] O O RESIDENTIAL, PARK, NEW FIELD [1] [ CJ MINING / CONSTRUCTION [0]
[ O HEAVY / SEVERE [1] [Z [Z] VERY NARROW < 5m [1] OJ CJ FENCED PASTURE [1] Indicate predominant land use(s) ssexs;
[0 CJ NONE [0] [ ] OPEN PASTURE, ROWCROP [0]  past 100m riparian.  Riparian Y
Comments maximum | o E
5] POOL / GLIDE AND RIFFLE / RUN QUALITY —_ ==
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY |[Recreation Potential ;
Check ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply Primary Contact |
71> 1m[6] [ POOL WIDTH > RIFFLE WIDTH [2] [J TORRENTIAL [1] £ SLOW [1] Secondary Contact||
[0 0.7-<1m [4] {2 POOL WIDTH = RIFFLE WIDTH [1] I VERY FAST [1]  CJINTERSTITIAL [-1] || circto one and comment on back) ||
[ 0.4<0.7m [2] ] POOL WIDTH XRIFFLE WIDTH[0] [Z FAST [1] O INTERMITTENT [-2]
] 0.2-<0.4m [1] [ MODERATE [1] ] EDDIES [1] Pool/
d<0.2m[0] Indicate for reach - pools and riffles. Cufrent (0. 5‘
Comments Ma"’m“"_,}
it for fam i s Bt areas must be large enough o support a population -
of riffle-obligate species: Check ONE (Or 2 & average). N0 RIECLE pretricsd]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /RUN EMBEDDEDNESS
[ BESTAREAS >10cm[2] [JMAXIMUM > 50cm [2] [Z] STABLE (e.g., Cobble, Boulder) [2] [J NONE [2)
[7) BEST AREAS 5-40cm [1] I MAXIMUM < 50cm [1] Z] MOD. STABLE (e.g., Large Gravel) [1] [ Low [1] ) —
[ BEST AREAS < 5cm ] UNSTABLE (e.g., Fine Gravel, Sand) [0] 71 MODERATE [0] R'fge 7 g !
[metric=0] CJEXTENSIVE [-1] ,, .47 E 5 |
Comments Max’"’“’g \ /
—
8] GRADIENT ( 5 tymi el %POOL: %GUDE 5 ) crdient 5
DRAINAGE AREA [6- = ;
( miz) ] HIGH - VERY HIGH [106) %RUN: (355 )%RIFFLE:(45 ) M S

EPA 4520  06/16/06
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UD Low Dam Po#flodification Report; Results for 2017

Table L. QHEI from MAAbove (dam pool)

|/ Dewen 07 /)
{ e
- Qualitative Habitat Evaluation Index ‘

: H > é 0 5 }
m and Use Assessment Field Sheet  @HE/ Score:100.5 J
Stream & Location: [\ A — Above (Ao peo!) RM:_8 | .| Date: )0 [0/ 06-\7

Scorers Full Name & Affiliation:
= 5 z L Offi jfied
RiverCode: - __ _-__ _STORET#:_ _ _ _ _ _ Lifg/_la-ggg,)__ AR . S i o] |
Check ONLY T bstrate TYPE BOXES;
1 SUBSINATE catinate % of r‘:’oct’es:v:r;a t;pe present Check ONE (Or 2 & average)
BEST TYPES POOL RIFFLE OTHER TYPES POOL RIFFLE ORIGIN QUALITY
OO BLOR/SLABS[10]_____ ____ [J[CJHARDPAN[4] ____ __ [ILIMESTONE [1] O HEAVY [2]
[0 O BOULDER [9] _~~ O DODETRITUS[3] ____ TILLS [1] SILT [l MODERATE [-1] Substrate
10 COBBLE [8] _/ _ O Owmuckiz A e WETLANDS [0] [ NORMAL [0] 4
[ O GRAVEL[7]  ___ gOswr@ 7 T [OHARDPANI[O] CIFREEIM] {C é;
@ SAND [6] O OOARTIFICIAL0] ] SANDSTONE [0] épo LTEXTENSIVET2] & bl
[0 BEDROCK [5] (Score natural substrates: ignore ] RIP/RAP [0] g % [d MODERATE [-1]  pravimum
NUMBER OF BEST TYPES % 4 or more [2] sludge from point-sources) [JLACUSTURINE [0] & "S\SD NORMAL [0] 20
c 3 or less [0] CISHALE [1] I NONE [1]
omments [J COAL FINES [-2]
SiLT D_educef\ Sa ﬁd’ rauc Move €vide n
2] INSTREAM COVER Indxcble presence’0 fo 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality: 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. [0 EXTENSIVE >75% [11]
UNDERCUT BANKS [1] X POOLS > 70cm [2] OXBOWS, BACKWATERS [1] [ MODERATE 25-75% [7]
OVERHANGING VEGETATION [1] ROOTWADS [1]  ____ AQUATIC MACROPHYTES [1] SPARSE 5<25% [3]
SHALLOWS (IN SLOW WATER) [1] /BOULDERS 1] LOGS OR WOODY DEBRIS [1] [J NEARLY ABSENT <5% [1]
_____ ROOTMATS [1] — Ao

Cover

Comments Maximum
20

o‘,ﬂac\nﬂ’r' /L06\< 1 watey ned Lonchonal—no Scere
3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HIGH [4} [J EXCELLENT[7] [J NONE [6] HIGH [3]
[J MODERATE [3] [ GOOD [5] @] RECOVERED [4] ] MODERATE [2]
@ Low 2] 1 FAIR [3] [Zl RECOVERING [3] O Low 1] »
0 NONE [1] [0 POOR [1] ] RECENT OR NO RECOVERY [1] Channel i
Comments Maximum § (\ i

come yvillles ew dent . vmove <tuble s bshede) e
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)

River right looking downstream ! RIPARIAN WIDTH e FLOOD PLAIN QUALITY &
, » EROSION O DWIDE > 50m [4] [J [J FOREST, SWAMP [3] [J CJ CONSERVATION TILLAGE [1]
7] % NONE /LITTLE [3] [J [] MODERATE 10-50m [3] [J [J SHRUB OR OLD FIELD [2] {J 1 URBAN OR INDUSTRIAL [0]
MODERATE [2] [ CJ NARROW 5-10m [2] O O RESIDENTIAL, PARK, NEW FIELD [1] LI [ MINING / CONSTRUCTION [0]
[0 O HEAVY / SEVERE [1] [] [ VERY NARROW < 5m [1] [J [J FENCED PASTURE [1] Indicate predominant land use(s) ,
[ 0 NONE [0] O [0 oPEN PASTURE, ROWCROP [0] past 100m riparian.  Riparian {, |
Comments Maximum § 3'5 |
Nay veus s ,. Povig . o V\g(»rr vam\L WW L‘Q;AO(W'/\ 70 N

5] POOL / GLIDE AND RIFFLE / RUN QUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential ||
Check ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply Primary Contact |
2> 1m 6] [0 POOL WIDTH > RIFFLE WIDTH [2] ] TORRENTIAL [-1] 2] SLOW [1] Secondary Contact||
[J0.7-<1m [4] 71 POOL WIDTH =RIFFLEWIDTH[1] [0 VERY FAST[1] “[JINTERSTITIAL [1] |} (circic one and comment on back) !
[ 0.4<0.7m [2] 7] POOL WIDTH > RIFFLE WIDTH[0] [J FAST [1] O INTERMITTENT [2] —
[J 0.2-<0.4m [1] [ MODERATE [1] [ EDDIES [1]
O <0.2m[0] Indicate for reach - pools and riffles.
Comments

[JNO RIFFLE [metric=0]

of rrfﬂe-obllgate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[IBEST AREAS > 10cm[2] [AMAXIMUM > 50cm [2] [ STABLE (e.q., Cobble, Boulder) [2] I NONE [2]
[ BEST AREAS 5-10cm [1] LJMAXIMUM < 50cm [1] [Z] MOD. STABLE (e.g., Large Gravel) [1] O Low 1] ] .
[ BEST AREAS < 5cm @ UNSTABLE (e.g., Fine Gravel, Sand) [0) 71 MODERATE [0]  Riffle n/ { "g
[metric=0] e DI EXTENSIVE [, ") ?%5
Comments Deep viflles VLSt ble dve (o low Wﬂx{‘/ § S
% - 3
6] GRADIENT ( % fymi) [ VERY LOW -LOW [24] %PooL:({ O ) %GLIDE: cradientl 0 ’\]
DRAINAGE AREA [J] MODERATE [6-10] o o = Maximum |
( mi2 E HIGH - VERY HIGH [10-6] %RUN: (|2 )%RIFFLE: im
- ——
EPA 4520 06/16/06
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Table 2. QHEI from RS Kayak Chute.
(6

3 Qualitative Habitat Evaluation index ==
m and Use Assessment Field Sheet  QHE! Score: 0755,

Stream & Location: R, ,eySce-|@ Kuvak dro p — (new SiHe) RM:_§(__§Date;LO_/- g‘ﬁlﬁs 17
' Scorers Full Name & Affiliation:

RiverCode: _ - __ _-__ _STORET# _ _ _ _ _ _ Lat/Long.: /8 . __ _ _ Office verified -
1] SUBSTRATE Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES oo mrrie  OTHER TYPES oo pipre _ ORIGIN QUALITY

{1 BLDR /SLABS [10] [ CJHARDPAN [4] [J LIMESTONE [1] O HEAVY [-2]
[0 ] BOULDER [9] 0 D DETRITUS [3] ILLS [1] sitt  JMODERATE [-1]  Substrate

[ COBBLE [8] 0O O MUCK [2] ] WETLANDS [0] NORMAL [0] Ve
O &1 GRAVEL [7] O OSILT 2] vZ ____ DOwHArDPAN[O] CIFREEM] . & (g |
10 SAND [6] ”_ [ CIARTIFICIAL [0] _7 [ SANDSTONE [0] P, CTEXTENSVET2] & )|
OO BEDROCK[S] (Score natural substrates; ignore I RIP/RAP [0] &, CIMODERATE []  prayimum

S5 NORMAL [0] 20

NUMBER OF BEST TYPES;/Z4 or more [2] sludge from point-sources) SLACUSTURINE [0] g
[ 3 orless [0} SHALE [-1] NONE [1]
Comments [J COAL FINES [-2)

Kol drop - st S'C(VT ' hockwaln pvees ovoond Clhdtlyp & downstveam)

2] INSTREAM COVER indicate presence O to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT
3 quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rooyd’ln deep / fast water, or deep, well-defined, functional pools. [J EXTENSIVE >75% [11]

UNDERCUT BANKS [1] Y~ POOLS > 70cm [2] —Z_ OXBOWS, BACKWATERS [1] 3 MODERATE 25-75% [7]

OVERHANGING VEGETATION [1] ROOTWADS [1] v AQUATIC MACROPHYTES [1] Jd SPARSE 5<25% [3]
L~~~ SHALLOWS (IN SLOW WATER) [1] _ ,/~ BOULDERS [1] v/ LOGS OR WOODY DEBRIS [1] [ NEARLY ABSENT <5% [1]

ROOTMATS [1] Cover (_-‘*,

Comments ) . & . Maximum § | 2 |
bacitwwtr nour panks on bolt, sides eveas "’/W‘?”’*’ﬂﬁﬁl"’. ol (gey g 2 %—f}

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 &’average) 7 7

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

O HIGH [4] [J EXCELLENT([7] [ NONE [6] @ HIGH [3]

] MODERATE [3] [@ GOOD [5] ] RECOVERED [4] [] MODERATE [2]

B Low [2] [ FAIR [3] ] RECOVERING [3] O LOW[1]

0 NONE [1] 1 POOR [1] [J RECENT OR NO RECOVERY [1] Channel { )

Comments Max”"“é’g lHL

‘o) cov Fltnce vel Med K | sipy by qood dieve .
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right iooking downstream RIPA RlAN VV‘DTH i FLOOD PLAIN QUAL'TY -

, » EROSION L1 C] WIDE > 50m [4] O CI FOREST, SWAMP [3] [J LJ CONSERVATION TILLAGE [1]
B3 [ NONE/LITTLE [3] [J [J MODERATE 10-50m [3] [J [J SHRUB OR OLD FIELD [2] f 3 URBAN OR INDUSTRIAL [0]
O 0 MODERATE [2] O CJ NARROW 5-10m [2] [ CJ RESIDENTIAL, PARK, NEW FIELD [1] 00 [J MINING / CONSTRUCTION [0]
O O HEAVY / SEVERE [1] [ & VERY NARROW < 5m [1] (] I FENCED PASTURE [1] Indicate predominant land use(s)
&1 O NONE [0] O O oPEN PASTURE, ROWCROP [0]  past 100m riparian.  Riparianf ., /|
Comments Maximum 3.9 5
1/ S—
5] POOL / GLIDE AND RIFFLE / RUN QUALITY - — !
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential ||
Check ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply Primary Contact |
g > 1m [6] [J POOL WIDTH > RIFFLE WIDTH[2] [] TORRENTIAL [-1] (] SLOW [1] Secondary Contact
0.7-<1m [4] (X POOL WIDTH =RIFFLE WIDTH[1] & VERY FAST [1] INTERSTITIAL[-1] | circte one and comment on back)
[0 0.4<0.7m [2] O POOL WIDTH >RIFFLE WIDTH[0] B2 FAST [1] OJ INTERMITTENT [-2]
] 0.2-<0.4m [1] ™ MoDERATE [1] [A EDDIES [1] Pool/ £ 3
[J<0.2m[0] Indicate for reach - pools and riffles. Current E 1 L ‘

indicate for functional riffles; Best areas must be large énough to support a popuiation

Comments l/&(V;C[' .A/.P 9{{&//153 Weder VC((/Q'/L’)_JUQ o clft Maximum{_ "}

[JNO RIFFLE [metric=0]

of riffle-obligate species: Check ONE (Or 2 & average).

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /RUN EMBEDDEDNESS
B2 BEST AREAS >10cm[2] [ MAXIMUM > 50cm [2] &) STABLE (e.g., Cobble, Boulder) [2] [J NONE [2]
] BEST AREAS 5-10cm [1] []MAXIMUM < 50cm [1] B8 MOD. STABLE (e.g., Large Gravel) [1] B LoW [1] e f—
] BEST AREAS < 5cm [CJ UNSTABLE (e.g., Fine Gravel, Sand) [0] @ MODERATE [0]  Riffle/} i

[metric=0} CJ EXTENSIVE [-1] <ny gl

Comments MaX'mU’g i ;'
6] GRADIENT ( & tymi) [J VERY LOW -LOW [24] %POOL: %GLIDE 1() ) Gradientf _ |

DRAINAGE AREA [J MODERATE [6-10] - Maximum i (O &

( miz) [E| HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: Pl —

EPA 4520 ‘ 06/16/06
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Appendx A

Stream Velocity Data
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Figured4. Water velocity sample locations.

Table 13 Water Velocity Reading Compared-Rred PositModification

UD Low Dam Po#flodification Report; Results for 2017

Monument Avenue
Above Below
V1 V2 V3 V4 V5 V6
Measurements taken October 21, 2017
0.047 0.082 0.097 0.049 0.150 0.230
0.117 0.070 0.067 0.067 0.100 0.200
Readings 0.130 0.070 0.076 0.069 0.058 0.170
m/s Measurements taken November 19, 2017
0.043 0.105 0.160 0.068 0.058 0.470
0.039 0.140 0.168 0.070 0.043 0.370
0.035 0.100 0.101 0.060 0.060 0.380
mean 0.069 0.095 0.112 0.064 0.078 0.303
cm/s 6.92 9.5 11.2 6.4 7.8 30.3
Comparisons to Prmodification water velocity data in 2014
meancm/s 232 7 8 8 8 19
Yocatiol2 F aAGS dxmé

speeding up around the outside bend of the steps leading into the rivera result the stream velocity was slower in

2017 compared to 2014.

OKI y3ISR TNRY YI @bt rukzauktheeffieot uf ovater (i 2
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Appendix B
Water Chemistry Data
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Table 14 Water Chemistripata

UD Low Dam Po#flodification Report; Results for 2017

Location Date Time pH Con?#]gt)ivity Total Di;ssgrlr\]/)ed Solids Disso(lr\;egcjl_())xygen Tem[()ce:;ature
MA-Below | 9/25/18 | 7:25 AM | 7.22 642 323 8.63 19.6
MA-Below 9/27/18 | 8:00 AM 7.3 653 327 8.98 18.7
MA-Below 9/30/18 | 8:10 AM 7.2 592 296 9.16 17.2
MA-Below | 10/10/18| 7:49 AM | 7.71 707 353 7.83 21.6
MA-Below | 10/11/18| 7:48 AM | 7.98 703 351 8.04 20.3
MA-Below 10/12/18 | 7:45 AM | 7.83 693 346 8.90 16.4
MA-Below 10/24/18 | 8:02 AM | 6.98 747 375 10.02 11.0
MA-Below 10/25/18 | 7:54 AM | 8.75 725 365 10.05 11.2
MA-Below 10/31/18 | 7:44 AM 6.8 720 358 9.90 12.1

AVERAGES 7.53 686 343 9.06 16.5

Location Date Time pH Conductivity Total Dissolved Solids Dissolved Oxygen Temperature

(ms) (ppm) (mg/L) ©
MA-Above 9/25/18 | 7:32 AM | 7.56 674 338 8.24 195
MA-Above 9/27/18 | 8:07 AM | 7.37 656 327 8.68 18.2
MA-Above | 9/30/18 | 8:22 AM | 7.19 656 328 8.80 17.1
MA-Above | 10/10/18 | 8:00 AM | 7.54 732 366 7.41 21.0
MA-Above | 10/11/18( 7:58 AM | 8.03 726 362 7.93 195
MA-Above | 10/12/18( 7:52 AM | 7.78 720 361 8.57 15.7
MA-Above | 10/24/18 | 8:10 AM | 7.33 745 385 9.32 10.5
MA-Above | 10/25/18 | 8:02 AM | 8.17 737 369 9.35 10.6
MA-Above | 10/31/18 | 7:51 AM | 7.16 710 354 9.45 12.7
AVERAGES 7.57 706 354 8.63 16.1
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Appendix C
Additional Photographs
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View of Riverscape kayak chute in Asty2017

View of Monument Avenue kayak chute in August 2017.
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Setting artificial substrates in August 2017. Note the cinder block tied to the kestelys.
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Boat shocking the Island Meipark dam pool (Steelienpoundmen) in September 2017.
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I

Island Metropark dam pool in September 2017.

’ N

Island Metropark dam pool in September 2017.
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Student boat shocking Mabove in September 2017.
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Kick net sampling at MBelow in September 2017.

Page28of 32



UD Low Dam Po#flodification Report; Results for 2017

Kick net ampling RS kayak chute in September 2017.
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Kick net sampling RS kayak chute in September 2017.

Kick net sampling RS kayak chute in September 2017.
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Note kayak in background while kick net sampling RS kayak choigpiembe2017.
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Appendx D
Midwest Biodiversity Report

(attached separately)
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