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Source: Cleveland Memory Project ‘Accessed 9/21/17

155 Acres

Operated as a Donald
Ross designed course for
90 years (1922-2012)

Purchased by
Conservation Fund

$14.75M

Donated to Cleveland
Metroparks 2012

Deed Restrictions

Restoration / Passive
Open Space Focus



Phase 1: Community
Outreach & Baseline Data

. Public Meetings
. BioBlitz

*  Annual Day in the Life of Euclid Creek

. Academic research partners




Baseline data collection

Vegetation plots

. Stream surveys

. Water level loggers
. Flow meters

. Deer spotlighting

Soil mapping



Phase 2: Planning
‘%Biohabitats

GREAT LAKES BIOREGION

) AcCACIA RESERVATION
. Ecological Restoration Master Plan ; | Ecological Restoration Master Plan

. Acacia Reservation Master Plan




Restoration Goals

1. Restore the natural hydrological function

2. Establish native forest and wetland
communities

3. Develop adaptive management that
incorporates scientific research and
stewardship

4. Integrate public use and social reflection to
connect people with habitat restoration

Acacia RESERVATION - EcOLOGICAL RESTORATION MASTER Pran

ECOLOGICAL RESTORATION MASTER PLAN

ACACIA RESERVATION ECOLOGICAL RESTORATION MASTER PLAN
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Phase 3:
Implementation

2015

Invasive plant mgt
Tile breaking
Meadow establishment

Reforestation
(Tree planting & seedling protection)

Deer management



Euclid Creek, Tributaries & Headwaters
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Stream Functions Pyramid

A Guide for Assessing & Restoring Stream Functions » 0VERVIEW

BIOLOGY » Biodiversity and the life
histones of agquatic and riparian life

PHYSIOCHEMICAL » Tomperature and oxygen regufation;
processing of organic matter and nutrients

GEOMORPHOLOGY » Transport of wood and sediment to create diverse bed
forms and dynamic equilibrium

1 HYDROLOGY » Transport of water from the watershed to the channel
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1 HYDROLOGY » Tansport of water fram the watershed to the channel

Functioning at Risk . f====% A Suppetlndieg st g
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Photo attribution: StreamStats



2 HYDRAULIC » Transport of water in the channel, on the floodplain, and through sediments

Entrenchment Ratio (ER)
ER = Floodprone Width / Bankfull Wiidth

Entrenchment Ratio

* ER = Flood-prone width/bankfull width _Floodprons Width (PW) . 7_/_

Two Times the

* ER <2 represent narrow floodplain valley - Bankfull Depth

Bankfull Width (BW] -

Entrenchment Ratio = 1.6
Not Functioning




8 GEOMORPHOLOGY » Transport of wood and sediment to create diverse bed

forms and dynamic equifibrivm

Lateral Stability

* Modified Bank Erosion Hazard Index & Near Bank Stress

Qualitative Habitat Evaluation Index (QHEI)

Large Woody Debris

Riparian Assessment

Resource Center, PA



LATERAL STABILITY
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Near Bank Stress (NBS)
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(pool located along &
tight meander with
chute cutoll and
convergng Mow)
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Near-bark siress estimation based on channel pattern, depuositional features, and cross-section shape
(Level I Reconnaissance) (Rongen 2003)

* Position relative to thalweg

* Riffles

* Pools

e Mid-channel bars and
channel enlargement

Moderate BEHI/Moderate NBS

Functioning-At-Risk




Qualitative Habitat Evaluation Index
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ualitative Habitat Evaluation Index

Qualitative Habitat Evaluation Index - { £6 of
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Large Woody Debris

e >10cm diameter, >1m length
* Structural control

* Boundary roughness

* Flow resistance

* Canincrease localized erosion

* Can increase substrate diversity

6 pcs /100 m Functioning-At-Risk



Rapid Riparian Assessment

e Avg. Riparian Width 30 ft. — 100 ft.
* Human impact

 Different vegetation zones

* Sheet flow v. concentrated flow
 Hillslope

* Presence of wetlands, floodplain

ponding, debris

Marginal

Functioning-At-Risk



PHYSIOCHEMICAL » Temperature and oxygen regulation;

processing of organic matter and nutrients

Parameters (water Sentinel, 07/15)

* Temperature 20.3C

* pH 8.4
 Salinity 1420 mg/L
e Conductivity 2.4mS

* Turbidity 35”777
 Total Dissolved Solids 1910 mg/L
* Nitrate 0

* Phosphate 10

All results were within EPA standards for water quality

?7??



BIOLOGY » Biodiversity and the life

histories of aquatic and riparian life

Headwater IBI (fish) calculation

Includes 12 metrics from three categories that exhibit predictable gradients in quality:

» Species composition: total native, darter/sculpins, headwater, minnows, sensitive, and % tolerant

» Trophic composition: % pioneering, % omnivores, and % insectivores

» Fish condition: % DELT anomolies, relative number (minus tolerants), and simple lithophils




Headwater IBI (fish) calculation

Very Poor

Not Functioning

River Code: 19-o4s _

River: Euaia oresc

Headwater IB! Calculation

River Mile g.ao Date: viigiaos

Location: Acecg Resecmyion {oce-stmagrorion)

Drainage Area (sg mi): j.us Collectors: wp.cuw. oupg

1B Metric il\/alue | Score|Low-End
Number of Native Species [ “/ / J
Number of Minnow Species N I
Nombe ofHoadeterSpeces | | ]
Number of Sensitve Species __|... O ol ..
e L N [
Number of Simple Lithophilic Species O 1 _____ f

woes | 3753 5
S 0.05 | .5
ozl |

Total 1Bl Score (Unadjusted):

(Low-End Adjust

Total IBI Score




Summary of Pre-restoration Results

BIOLOGY » Biodiversity and the hife

Not Functioning

NiA A AF.e afra o A7 i,
histones of agualic and ripanan life

PHYSIOCHEMICAL » Temperature and oxygen regulation;
processing of organic matter and nutnents

GEOMORPHOLOGY » Transport of wood and sediment te create diverse hed

forms and dynamic equilibriom Functioning at Risk

2 HYDRAULIC » Transport of water in the channel, on the floodplain, and through sediments Not Functioning

1 HYDROLOGY » Transport of water from the watershed to the channel Fun ctioning at Risk

Photo attribution: Stream Mechanics



Ecological Uplift Goals

BIOLOGY » Biodiversity and the life TBD

atnrnac nfe alir and rinan: i,
histones of aguabe and ripanan life

PHYSIOCHEMICAL » Temperature and oxygen regulation;
processing of organic matter and nutnents

GEOMORPHOLOGY » Transport of wood and sediment te craate diverse hed
forms and dynamic eguilibriom

e
-

1 HYDROLOGY » Transport of water from the watershed to the channel Fun ctioning at Risk

Photo attribution: Stream Mechanics



Euclid Creek, Tributaries & Headwaters

Headwaters

Euclid Creek

CEDAR RD

Headwaters

Southwest
Tributary




Goal 1: Restore +900 linear feet of Euclid Creek and bring it into attainment of its WWH aquatic life use
designation.

e Indicator: QHEI scores 260 for segments of Euclid Creek within Acacia Reservation within 10 years of restoration.

e Objective A — Change geomorphic parameters that influence stream habitat (large woody debris and bed form
diversity) from “Functioning-At-Risk” to “Functioning” along the 900 linear feet stretch of Euclid Creek.

e Objective B — Change floodplain connectivity from “Not Functioning” to “Functioning” along £800 linear feet
of the segment of Euclid Creek. This includes raising the streambed where incised.

Goal 2: To restore £3.5 acres of floodplain habitat to buffer the effects of stormwater inputs, increase infiltration
capacity, and decrease erosion.

e Indicator: QHEI scores 260 for segments of Euclid Creek within Acacia Reservation within 10 years of restoration.

e Change riparian vegetation from “Functioning-At-Risk” to “Functioning” by restoring £3.5 acres of riparian zone
and floodplain. This includes disrupting historic drain tiles to achieve more natural hydrology and planting
native trees, shrubs, and herbaceous plugs. The addition of an intact floodplain will reduce the impact of peak
flows on the system.
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Euclid Creek Plan

*Floodplain reconnection of Euclid Creek by raising
streambed and excavating new floodplain

*Shift creek away from failing hillslope

*Construct riffles and pools to slow storm events and
reduce downstream sediment supply

*Create floodplain and riparian forest in former fairways

*Create wetlands in old stream channel

*Install large woody debris and standing snag habitat
features in floodplain
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Euclid Creek Design
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Euclid Creek Design
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Cobble Sills — 425 LF

* help to prevent new channel from forming during high/heavy flow events

e approximately 4 feet wide by depth of thalweg




Euclid Creek Design

*Floodplain reconnection of
Euclid Creek by raising
streambed and excavating new
floodplain

*Create floodplain and riparian
forest in former fairways
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Euclid Creek Design
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Euclid Creek Design

@Biohabitats




Euclid Creek Construction

* 950 LF of channel construction/restoration

12,000 CY of excavation

* 950 tons of cobble — 37 loads

* 930 cy of mulch

* 930 cy of mulch
e 780 tons of imbricated rock — 36 loads




Erosion Control Matting

Provides temporary stabilization until the establishment of vegetation

3,600 SY of coconut fiber matting and 2,280 SY of coir fiber matting




Post Construction
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2 HYDRAULIC » Transport of water in the channel, on the floodplain, and through sediments

New ER = 16.38 Functioning




GEOMORPHOLOGY » Transport of wood and sediment to create diverse bed

forms and dynamic equilibritim

e BEHI —Primarily Low to Moderate

e Near Bank Stress - Varies

Functioning



Qualitative Habitat Evaluation Index -

: . -5
m and Use Assessment Field Sheet QHEI Score: | ,]
Stream & Location: fucay Crent B Padic Resenorion (P05 siathion ) RM: % A Date:3fau/17

[ ] [ ] [ ] [ ]
Qualitative Habitat Evaluation Index T ey A e & AT e S S,

———————————— (NAD 83 - dogimal focation
1] SUBSTRATE Check ONLY Two substrale TYPE BOXES,

eslimale % or note every lype present Check ONE (Or 2 & average)
BESTTYPES .40 miere OTHERTYPES o) pierie ORIGIN QUALITY
OO0 BLDR/SLABS[10}_____ _ﬂ[] HARDPAN[4] __/ _.~  [JLIMESTONE 1] [ HEAVY [-2)
O O,BOULDER [9] P O O DETRITUS [3] OmLs (1 BILT JFMODERATE [-1] Substrate
0O [ coBBLE (8] £ 7 O0OMuckia —_ OweTLaNBS [0] [1NORMAL [0]
OO GRAVEL [7] — — OoOswra 2 CiHARDPAN[]  CIFREE[) |
OO0 SAND [6] Y OOarmFcALfl____ ____ CISANDSTONE [0] P, Y EXTENSIVE 1-2] J
00O BEDROGK [5] (Score natural substrates; ignase ] RIP/RAP [0] & %, [AMODERATE 1] -
NUMBER OF BEST TYPES: [J 4 or more [2] 5ludgs fom paint-sources) [ LACUSTURINE {0} 0 'S[] NORMAL [0} 20
2 3orless 0] 2PSHALE -1} 1 NONE [1]
Comments Ol COAL FINES [-2]
2] INSTREAM COVER Indicate presence 0 ta 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 amounis ofhighes!
qualily; 3-Highest gualily in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
djagneler log thal is stable, well developed rochyad in deep ifast waler, eep, well-defined, functional pools. ] EXTENSIVE >75% [11]
UNDERCUT RANKS [1] % POOLS > 7tcm [2] OXBOWS, BACKWATERS [1]  [4 MODERATE 25-75% [7]
OVERHANGING VEGETATION [1] ROOTWADS [1] 0 AQUATIC MACROPHYTES[1] [ SPARSE 5<25% [3]
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] 2 LOGS ORWOODY DEBRIS[1] [ NEARLY ABSENT <5% {1}

ROOTMATS [1]

Cover b
Comments Maximum
20

3] CHANNEL MORPHOLOGY Check ONE in each categary (Or 2 £ average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
£ HIGH [4] AP EXCELLENT[?] [] NONE [6] @ HIGH [3]
[ MODERATE {3] A GOOD (5] RECOVERED [4] [0 MODERATE [2]
O Lowrz] 0 FAIR 3] RECOVERING [3] 0O Low 1)

O] NONE [1] 0O PooR [1] [0 RECENT OR NO RECOVERY [1] chanmel )
Comments Maxmngg 17§

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average)
River right looking downsiream RIPARIAN WIDTH FLOOD PLAIN QUALITY

EI EROSION [ ] WiDE > 50m [4] FOREST, SWAMP [3] h El CONSERVATION TILLAGE [1]
nﬁ NONE | LITTLE (3] 2] [FMODERATE 10-50m [3] O] O] SHRUE OR OLD FIELD [2] O C URBAN OR INDUSTRIAL [0}
¢wn, O Cl MODERATE (2] Z [ZNARROW 5-10m {2} P A RESIDENTIAL, PARK, NEW FIELD [1] 1 T MINING / CONSTRUCTION [0}
00 OJ HEAVY /SEVERE 1] (] [J VERY NARROW < 5m[1] [J ] FENCED PASTURE [1] Indicate predominarn fand use(s)

O O NONE 101 0 O OPEN PASTURE, ROWCROP [0]  past 100mipariarn.  Riparian
Comments Maxmur S
i
5] POOL / GLIDE AND RIFFLE / RUN QUALITY —_—
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYT) Check ONE {Or 2 & average) Check ALL that apply Primary Contact
0> 1m €] Z'POOL WIDTH > RIFFLEWIDTH [2) (] TORRENTIAL [-1 # SLOW 1] Secondary Contact|
£10.7-c1m [4] O POOLWIDTH=RIFFLEWIDTH [1] [ verY FAST{1] 3 INTERSTITIAL [-1] circle one and comment on back)
0.4-<0.7m 2] [ POOL WIDTH < RIFFLE WIDTH [0] O FAST [1] O INTERMITTENT[-2] —
0 0:2-<0.4m[1] JAmoDERATE(1] [ EDDIES [1] Pool/ %

0 < 0.2m[0] indicate for reach - pools and riffiss Current |

QHEI = 59 (Good) Comments e

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average) CINO RIFFLE [metric=0]

. ° RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

F u n ct I o n I n [] BESTAREAS> 10cm[2] []MAXIMUM > 50cm [2L#] STABLE {e.g., Cobble, Boulder) {2] [CINONE [2]
J#BESTAREAS S10cm[1] AMAXIMUM < 50cm [1] [] MOD. STABLE (2.g., Larga Graval) [1] Diowp1] _ .

[J BEST AREAS < 5cm ] UNSTABLE {s.g., Fine Gravel, Sand) [0] [@MODERATE [0)  Fiffle/

Imetric=0] DI EXTENSIVE 1], 747

Comments Mammurg
6] GRADIENT (50 fymi} % veRvLOW; -llaggtz-ﬂ %PODL:@ %GLDE{__ ) Gmn‘l&nr.

DRAINAGE AREA
(La% mig 2] HIGH - VERY HIGH [10-5] wrun: (- wriIFFLE(3§ ) Ml

EPA 4520 06/16/06



Large Woody Debris

* 3 pieces of Large Woody Debiris

Not Functioning



Rapid Riparian Assessment

 USEPA RBP
* Avg. buffer width = 185 ft.

e USFWS Stream Assessment Ranking
* No zones well represented.
* Distance from stream to hillside, 50-100 ft.

* Hill slope is 4%.

* Sheet run-off. Ponding well represented.

Functioning / Functioning —At-Risk




PHYSIOCHEMICAL » Temperature and oxygen regulation;
processing of organic matter and nutrients




BIOLOGY » Biodiversity and the life
histories of aquatic and riparian life







Headwater IB! Calculation

River Code19-041 River Mile 4o

Date: v

HR)2e1S

River: Euaa Grest

Location: heacg, Resecwuron (pre-seniprovion)

Drainage Area (sq mi) jus Collectors:

MDLC0, 0L

IBI Metric - I

Value |

Score

Numoero; Native Specwec

Relanvé Number minus Tolerants ‘ o /2 o f """ f """ | s { ------
Total 1Bl Score (Unadjusted): @j

Total IBI Score (Low-End Adjustg

.

/LUW

Very poor
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Restoration

Headwat
River Code: 19-0M| River Mile

River: Fuely {4
Drainage Area (sq mi):

B Metric

hOCAIOﬂ

r lBi Calculation
tﬁ 7 q
C_

| Coilectors: M-Nur

Value ¥

Number of Sensitive Species

Number of Simple Li LhOph”I bpemes

Propomon as T ole.u

Relative Number minus Tolerants

W

“Poor

Total IBI Score (Unadjusted):

Not Functioning...

yet

Total IBI Score (Low-End Adjusted): /4 |
ook




Biological

Physiochemical

Geomorphology

Hydraulics

Hydrology

Parameter

BEHI/NBS

QHEI

Large Woody Debris

Riparian Health

Entrenchment Ratio

Before Restoration
(2013-2016)

Recently
After Restoration
(summer 2017)




Euclid

Creek, Tributaries & Headwaters

Southwest
Tributary

Headwaters

Headwaters

Euclid Creek




Euclid Creek, Tributaries & Headwaters

@Biohabitats R Bt i ngineering (O © 7 .70 .. @Biohabitats - -




Tributary

Goal: To restore 372+ linear feet of intermittent tributary to Euclid Creek to reduce sediment loadings and provide for
stable channel.

* Objective A: Change lateral stability parameter to address erosion and siltation from “Not Functioning” to “Functioning” for 372+ linear
feet of intermittent stream restoration.

* Objective B: Change geomorphic parameters that influence stream habitat (bed form diversity) from “Not Functioning” to “Functioning”
along 372+ linear feet of intermittent channel.

Headwaters

Goal 1: To restore approx. 14.3 acres of wetland swales along existing drainage network to further increase infiltration
capacity, decrease sediment and pollutant loads, increase native habitat, and contribute to a more resilient watershed.

* Objective 1: Remove invasive plant material and debris from swales.

» Objective 2: Re-established surface drainage and promote infiltration by removing/plugging/breaking drainage tile within the 75 foot
buffer.

* Objective 3: Restore wetlands through use of sand seepage beds and other soil saturation techniques and provide for stable channel
through use of cascades and other techniques in steeper locations where restoration/creation may not be possible.

* Objective 4: Provide habitat for wildlife by incorporating habitat features such as woody debris piles and standing snags.

* Objective 5: Include a 75-foot buffer around the identified drainage corridor.



Headwaters and Tributary Plan

* Break & remove tile drainage network

* Create stream channels to convey flows

* Create berms to slow and filter storm flows

* Restore “rough” to forest and wetlands

* Supplement existing forest
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Headwaters and Tributary Design

Area A Area B Area C Area A+B Area A+B+C
Existing Proposed Future Existing | Proposed Future Existing Proposed Future Existing | Proposed Future Existing | Proposed | Future

Storm Event | Conditions | Conditions | Conditions |Conditions|Conditions [Conditions| Conditions | Conditions |Conditions|Conditions | Conditions |Conditions| Conditions |Conditions|Conditions
1 2.6 2.2 1.5 4.5 3.3 2.7 5.7 4.1 2 7.4 5.4 4.1 10.2 8.4 6

2 2.9 2.5 1.7 5.1 3.7 31 6.3 4.6 2.3 8.3 6.1 4.7 11.5 9.4 6.8

5 5.6 4.9 3.5 9.8 7.5 6.5 12 9 5 16 12.4 9.8 22.5 19.3 14.4

10 7 6.2 4.4 12.4 9.7 8.4 15 11.4 6.4 20.3 15.9 12.7 28.6 24.7 18.6

25 8.9 7.9 5.7 15.8 12.5 11 19 14.5 8.4 25.7 20.5 16.5 36.4 31.8 24.3

50 10.8 9.7 7.1 19.3 15.4 13.6 23.2 17.8 10.4 31.4 25.2 20.5 44.7 39.2 30.1

100 11.6 10.4 7.6 20.7 16.6 14.7 24.8 19.2 11.2 33.7 27.2 22.1 48 42.2 32.5




Headwaters and
Tributary Design

Stress Conditions T, (psf)
Low Stress- Channel doesn't need to conform to floodplain alignment. If space allows,
channel can be highly sinuous. <1.0
Medium Stress -Channel planform is highly dependent floodplain planform and curvature 1.0-1.5
High Stress -Erosion in floodplain will cause floodplain channels to form and the potential
development of an anabranched channel network. Provide grade control and plan for
anabranched channel network 1.5-2.0
Very High Stress - Need to protect high stress regions of the floodpalin with rock or other
vertical control to prevent degradation unless floodplain is covered with mature brushy
vegetation that has a complete coverage of the high stress regions of the floodplain. >2.0




Headwaters and Tributary Design

l\\ \"‘. - 7, 78l f\
A %
L A . %
N ) 2

7‘/‘3& = /

PROFILE VIEW OF ALIGNMENT - REACH B AND UNKNOWN TRIBUTARY §

/my‘-'

\@ .
...... ._ Vi
= Q
EXPOSED !
l 200Ts \
- — - 9 =
s i 18 = 57es8.2 2lev = 10402, :
= S =
= <] o =0 e - & -
o é o é ---L _ ! S‘Vﬂ—EﬂM(AFIFV— Iﬂ.)sﬁ—\ . 8
E " E u wy \ STA=865132 3 ELEY = 1038.9— T
=1 CA—— Gm] ‘;EJ 4 y g s g .'.‘"-.N...v AT | ST T STA =BT 0 EL — l
& i o of ] - TA = (a-44. =
z E § o= g q . o o 3 « q TA = 894291 [LOY = 10325 | P>
o 5 g 9 i g 3 o g 3 £ 6y-22.2 ELEW = *G2C 0 | | 5
= o & 3 oo o ol 7 7] o o +IGEELEV= ‘200 | IH | Il
< e 4 i 4 [ I & E w8 - 1 H I
A B 7 0 Be L = |
S | I 9 [d3 999 9 8 9 &5 4 |d w1 | S !
' 3 3 o3 4 1 : | ! .
— 5] : i a FREE: I g g .8 9 |3 o o .k EINRIEE
w 2! A " 1 ; ‘u i 1 1 i.“g u :.- RE 2 "‘-r\: i /o, T }
.'5 é gy W H 8 4 wg 4 i = : - | 4
o k2 LA g " 2] 5 F] al s o ol i 3 s}
1o 3 IR+ R R Bewnod) B
; i £ E 1 - E | 7 \
E 3 I —
a =8 a3 i
) E i
@ @ o 2 3
n " |
=
o
, | | 5T4=09412 GELEV= 133251 P
102, ]
a5k00 seton 7400 66200 sehon 09 2

STATION (FT)



Headwaters

Design
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Headwaters Design
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Headwaters and Tributary Design
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Headwater Construction

* Construction of 5 separate headwater ephemeral channels totaling 2,535 LF

e 3,000 CY of fill from Euclid Creek floodplain excavation

* 374 tons of sand (processed river sediment) — 17 loads

* 1,218 cubic yards of mulch




Tributary Construction

e 325 LF of channel restoration of Unnamed Tributary to Euclid Creek

640 tons of cobble — 25 loads

e 154 tons of imbricated rock — 7 loads

s

w7




Tributary Post Construction

. 2017

Aug

Apr. 2017



Headwaters Post Construction
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Headwaters
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Headwaters Post Construction




Euclid Creek, Tributary & Headwaters

approximately $1,300,000 in base contract for construction

9 months for construction - October 2016 to June 2017

planting at end of April 2017 and beginning of June 2017

2,687 trees

1,210 shrubs

4,174 herbaceous

150 live stakes

15 acres of seeding




Euclid Creek, Tributaries & Headwaters

Southwest
Tributary

Headwaters
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Southwest Tributary

Goal: Daylight 150 feet of intermittent stream.

Objective A: Address habitat and flow alteration by removing culvert, daylighting/restoring 150 LF of stream, and provide for
stable transitions with existing daylighted stream sections (upstream and downstream).

Objective B: Reverse in-stream and riparian habitat alteration associated with former channelization to the extent possible by
establishing grade controls and plantings to stabilize existing stream banks.

Objective C: Expand riparian vegetation by restoring riparian zone and disrupt historic drain tiles to achieve more natural
hydrology



Southwest Tributary Plan

* Daylight 150’ of culverted stream

* Connect channel to proposed floodplain downstream
of culvert

* Restore “rough” to forest and wetlands

* Supplement existing forest
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Southwest Tributary Existing Conditions
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Southwest Tributary Design
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Southwest Tributary Design

o grarr € (91 I
7 .\.ﬂ_.. — _‘,./::'B«'e;m,;,m f
et =0 iy e e ., ] =
n » -~
/wa Sy 5 P i o

007 ey

AT, ==

&

,
/

1371N0 LY NO¥dY

¥307N08 30v7d

diD #2140 .8 JA0NIY

S,

"
LM ONY 1 EHOVESINYE

IAVUD-ONY 300148
NYIRILSIA3d SACWIA

K

&

%5
S
»

%@
8 o
#

3
S

BI PUE U SIE .



Southwest Tributary Design
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Southwest Tributary Construction
» approximately $200,000 in base contract for construction

e 2 months for construction - July to August 2017

e planting mid October 2017

e 138 trees

* 34 shrubs

* 1,078 live stakes

e 1.85 acres of seeding




Southwest Tributary Construction

* 500 LF of channel construction/restoration
* 10.0 feet of elevation change — 2.0% slope

e 3,700 CY of excavation

e 154 LF of 42 Inch RCP pipe removed

e 200 tons of cobble — 9 loads

e 177 tons of imbricated rock — 8 loads




Southwest Tributary Construction
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Southwest Tributary Post Construction




Wildlife Infill




NE Pond Enhancement & Daylighting
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AcCACiA RESERVATION

Ecological Restoration Master Plan

7

Tabi: 3. Imolemexsarion of Reronstien Sommiegies

ASBOCIATED MONITIRING AND RDER OF MAGNITUDE
BTRATESY PFHABE | YEAR PFRIRITY N

Euclid Cresk Conssrvation ito3d 2o Invasives control. High Seasonal condition as- £20,000 to 520,000 per
Cosridior - Riparian Forest 10+  herbivory supression, sessment to sUpport un-  acre, depending on contracs OngOing

habitat structues derstanding and abity  tor vs Metroparks staff and

to predict performance.  stewradship planting, and
deer fencing.

Euclid Creek Stream 1 it trash remowval High Metrics of channel stab#.  $1_ 76 to $3.26 million for all

Restoraton 2 Ry, habitat, aguatic biol:  four elements {main stem.
oy, waler quality, efo. trubutary, daylight, and SW
trib)
Faorest snhancement, bulfer 1te2 1o Invrasives confrol. High to Seasonal condition as- $£20,000 to $240,000 per acre,
enhancesment, 10+  herbivory supression,  Low sessment to support un=  depending on contractorn vs Me- On Oin
seedling regeneration hab#at strsciures derstanding and abity  tropares siaff and stewradship g g
to predict performance.  planting. and deer fencing.
Stream Daylighting and ita2 1itc  trash removal High tz Metrics of channel stabll- 300 to $500 per Bnear ft of
hydrologhc restoration - B Moderate Ry, wetland condition, stream length V
headwater tributaries, aquatic bickogy, walter
southwestern stream quality
Pond Fringe Enhancement = 2 4o instaled and volun- Modemate  Metrics for aquatic biol=:  $38.000 to $7T6000 depend-
Wortheast Pond B ‘teer plant manage- =Low ofy. scil stabilization, ing on volums of grading V
et and watiand condstion. and Matroparks stewardship
planting vs contractor work
Pond Fringe Enhancement = 2 4 i insialed and wolun- Modemate  Metrics for aquatic biol:  $180,000 to §2300,000
Worthwest Pond -] teer plant manage: ogy. soll stabilization, depending on grading, mate-
ment. access and and wetland condfion. rial disposition. and planting
path maintenance Pehaps creel censwes and by contractor vs Metroparks
user satistaction surwey  siewarndship project.
[Pond Fringe Enhancement = | itc  instaled and volun- High Metrics for wetland con-  $130,000 to §260,000 based
Central Pond 2 teer plant manage- diton. aquatic bickagy. on 8,000 CY of excavation,
ment. access and and usar satistacton disposition of material, and
path malntenance SUrvey. contractor vs Metroparks
stewardship mplementation.
Wetland Hydrology Restoration 1to2 itc  installed and volun- Moderate Peak discharge and $180 to $300 per linear ft
{restone fomested wetlands, wet B teer plant manage- mydrograph duration, based on extent of drain
swales & meadows) ment, management of pre- and post-restora- removal and sarthwark .
access and path condition and aquatic
maintenance bickogy.
fo native meadow 1 14 plant community Moderaie Seasonal condition as- £4000 to 10,000 per acre
establishment moist to wet 3 management o borw sessment to support un-  depending on Metroparks or
meadows as transfion habitat derstanding and abiity  contractor led services: dnll on Oin
to predict performance.  seeding. with higher costs g g
faor areas. of nursary stock
planting
Existing Maintenance facity 1 1o ‘stump dump’ remaows  High Monitorng assockated Placeholder astimate of
upgrades retrofits - potential 2 al and grinding, mulch with seedling collection,  $200,000 to 300,000 .
plant nursery Bccess, upgrade growout and replant- pending refinement with partlal
baiiding and material’ Ing in the rehablilitated mietroparks
debris removal. greenhouss?
Offsite stormwater manage- 1tod dito  litter pickup, strest High to Floatable debris and TED based on opportunithy, .
menty parinering ocpportunities 10+  sweeping, otherbest  Low waler guality could reflect a cost or an partlal
practices. Income
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