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Table 5.20 Total existing load, TMDL and allocations for 11-digit HUC 030 (daily). 

14-Digit 
HUC 

Sub-Watershed 

Sub- 
Watershed 

Extent 
(Upper RM-
Lower RM) 

P
aram

eter 

Existing Loads %
 R

ed
u

ctio
n

 

T
M

D
L

 

Allocations 

PS NPS 

U
pstream

 

Total WLA LA 
U

pstream
 

MOS 

030-020 
Tusc R below 

Chippewa Creek to 
above Fox Run 

103.2-97.5 FC LDC 

030-050 Fox Run Entirety TP2 2.32 41.17 - 43.49 84.9 6.57 2.48 3.76 - 0.33 

030-060 

Tusc R below Fox 
Run to above 

Sippo Ck- 
mainstem 

97.5-90.83 FC LDC 

030-070 Mudbrook Creek Entirety FC1 1.26 0.13 
- 
 

1.39 98.5 0.02 0.0001 0.02 
- 
 

- 

030-080 
Newman Creek 
above Orrville 

Ditch (RM 9.76) 
Head-9.76 

FC1 1.27 5.75 - 7.02 99.6 0.03 0.001 0.03 - - 

TP2 7.96 39.23 - 47.19 88.3 5.85 3.46 2.10 - 0.29 

030-090 Orrville Ditch Entirety 
FC1 0.52 5.80 - 6.32 99.6 0.03 0.00 0.03 - - 
TP2 0.94 43.19 - 44.14 46.0 23.86 0.0 22.66 - 1.19 

030-100 
Lower Newman 
Creek (dwst of 

Orrville D) 
9.76-mouth FC1 1.49 0.44 0.06 1.98 95.7 0.08 0.000007 0.03 0.06 - 

030-110 West Sippo Creek Entirety 
FC1 2.61 0.14 - 2.74 99.1 0.03 0.00004 0.03 - - 
TP2 6.15 24.60 - 30.75 82.6 5.35 0.26 4.83 - 0.27 

030-120 Sippo Creek Entirety FC1 2.84 0.06 - 2.90 97.9 0.06 0.001 0.06 - - 
1 cfu * 1013 * day-1  
2 lbs * day-1  
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Table 5.21 Existing nonpoint source loads for 11-digit HUC 030. 

14-Digit 
HUC 

Sub-Watershed 

Sub-
Watershed 

Extent 
(Upper RM-
Lower RM) 

P
aram

eter 

Existing Non-Point Source Loads 

C
ropland 

P
asture 

F
orest 

G
round 

W
ater 

C
attle in 

stre
am

 

U
rban 

T
otal 

030-050 Fox Run Entirety TP2 9931.2 3982.9 227.5 818.1 - 66.1 15025.8
030-070 Mudbrook Creek Entirety FC1 1.47 16.86 0.007 - - 0.003 18.34 

030-080 
Newman Creek above 
Orrville Ditch (RM 9.76) 

Head-9.76 
FC1 21.17 59.01 0.009 - 713.35 0.01 793.55 
TP2 4730.9 8426.1 209.9 742.3 - 210.3 14319.5

030-090 Orrville Ditch Entirety 
FC1 18.27 55.83 0.009 - 726.22 0.0007 800.3 
TP2 4349.9 10442.2 196.0 756.6 - 21.4 15766.1

030-100 
Newman Creek below 

Orrville Ditch to Tuscarawas 
9.76-mouth FC1 13.11 46.99 0.02 - - 0.006 60.13 

030-110 West Sippo Creek Entirety 
FC1 2.81 15.99 0.007 - - 0.007 18.82 
TP2 3700.9 4330.8 191.4 646.8 - 108.7 8978.6 

030-120 Sippo Creek Entirety FC1 0.63 7.49 0.01 - - 0.004 8.14 

1 cfu * 1013 * season-1 2 lbs * year-1  
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Table 5.22 Nonpoint source load allocations for 11-digit HUC 030. 

14-Digit 
HUC 

Sub-Watershed 

Sub-
Watershed 

Extent 
(Upper 

RM-Lower 
RM) 

P
aram

eters 

 

Individual Non-Point Sources 

C
ropland 

P
asture 

F
orest 

G
round 

w
ater 

C
attle in 

stre
am

 

U
rban 

T
otal 

030-050 Fox Run Entirety TP2 
Allocation 769.2 308.4 227.5 63.3 - 5.1 1373.6

% Reduction 92.3 92.3 0.0 92.3 - 92.3 - 

030-070 Mudbrook Creek Entirety FC1 
Allocation 0.23 2.62 0.007 - - 0.0005 2.86 

% Reduction 84.4 84.4 0.0 - - 84.4 - 

030-080 
Newman Creek above 
Orrville Ditch (RM 9.76) 

Head-9.76 
FC1 

Allocation 0.96 2.68 0.009 - 0.00 0.0005 3.65 
% Reduction 95.5 95.5 0.0 - 100 95.5 - 

TP2 
Allocation 187.2 333.1 209.9 29.3 - 8.4 767.8 

% Reduction 96.0 96.0 0.0 96.0 - 96.0 - 

030-090 Orrville Ditch Entirety 
FC1 

Allocation 0.87 2.67 0.009 - 0.00 0.00003 3.56 
% Reduction 95.2 95.2 0.0 - 100 95.2 - 

TP2 
Allocation 2256.2 5416.1 196.0 392.4 - 11.0 8271.7

% Reduction 48.1 48.1 0.0 48.1 - 48.1 - 

030-100 
Lower Newman Creek 

(dwst of Orrville D) 
9.76-mouth FC1 

Allocation 0.90 3.22 0.02 - - 0.0004 4.14 
% Reduction 93.2 93.2 0.0 - - 93.2 - 

030-110 West Sippo Creek Entirety 
FC1 

Allocation 0.53 3.02 0.007 - - 0.001 3.56 
% Reduction 81.1 81.1 0.0 - - 81.1 - 

TP2 
Allocation 662.0 774.7 191.4 115.7 - 19.4 1763.1

% Reduction 82.1 82.1 0.0 82.1 - 82.1 - 

030-120 Sippo Creek Entirety FC1 
Allocation 0.63 7.49 0.01 - - 0.004 8.14 

% Reduction 0.0 0.0 0.0 - - 0.0 - 
1 cfu * 1013 * season-1 for cfu * 1013 * day-1 divide each value by 138 
2 lbs * year-1 for lbs * day-1 divide each value by 365 
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Table 5.23 Point source existing and allocated loads for 11-digit HUC 030. 

14-Digit 
HUC 

Sub-Watershed 
Sub-Watershed 

Extent 
Parameter  

NPDES 
Discharger

MS4  HSTS 

030-050 Fox Run Entirety TP2 
Existing 114.0 0 732.4 
% reduction none - 100 
Allocation 904.8 0 0 

030-070 Mudbrook Creek Entirety FC1 
Existing 0.02 0.02 173.82 
% reduction 0 84.4 100 
Allocation 0.02 0.003 0 

 
030-080 

 
Newman Creek above 
Orrville Ditch (RM 9.76) 

 
Head-9.76 

FC1 
Existing 0.22 0 174.52 

% reduction 0 - 100 

Allocation 0.22 0 0 

TP2 
Existing 2070.1 0 835.8 

% reduction 39.1 - 100 

Allocation 1261.0 0 0 

 
030-090 

 
Orrville Ditch 

 
Entirety 

FC1 
Existing 0 0 71.94 
% reduction - - 100 
Allocation 0 0 0 

TP2 
Existing 0 0 344.6 
% reduction - - 100 
Allocation 0 0 0 

030-100 
Lower Newman Creek 

(dwst of Orrville D) 
9.76-mouth FC1 

Existing 0.001 0.001 206.26 
% reduction 0 93.2 100 
Allocation 0.001 0.0001 0 

030-110 West Sippo Creek Entirety 

FC1 
Existing 0 0.03 359.49 

% reduction - 81.1 100 

Allocation 0 0.006 0 

TP2 
Existing 0 522.5 1721.8 

% reduction - 82.1 100 

Allocation 0 93.5 0 

030-120 Sippo Creek Entirety FC1 
Existing 0 0.16 391.56 

% reduction - 0 100 

Allocation 0 0.16 0 
1 cfu * 1013 * season-1 for cfu * 1013 * day-1 divide each value by 138 
2 lbs * year-1 for lbs * day-1 divide each value by 365 
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Table 5.24  Existing and allocated loads for point source dischargers (not including MS4s and HSTSs) for HUC 030. 

14-Digit 
HUC 

Sub-Watershed 
Sub-

Watershed 
Extent 

Facility 

P
ara

m
ete

r 

E
xistin

g
 

lo
ad

 

%
 

R
ed

u
ctio

n
 

A
llo

cated
 

lo
ad

 

030-010 
Tusc R, below Wolf Ck 
to above Chippewa Ck 

RM 110.7 to 
RM 103.2 

3PD00004 Barberton WWTP TP2 98505 80% 19701 

030-050 
 

Fox Run 
 

Entirety 
 

3PR00280  CLAY'S PARK RESORTS FOX RUN 
TP2 

18.9 none 639.7 
3PR00288  OHIO FAMILY FOUNDATION INC. 67.7 none 182.8 
3PV00099  TOP-O-HILL MHP 27.4 none 82.2 

030-070 Mudbrook Creek Entirety 3PV00097  FORTY CORNERS MOBILE VLG FC1 0.02 0 0.02 

 
030-080 

 
Newman Creek above 
Orrville Ditch (RM 9.76) 

Head-9.76 

3PB00013  DALTON WWTP 
FC1 

0.19 0 0.19 
3PV00017  LINCOLN TERRACE ESTATES MHP 0.02 0 0.02 
3PB00013  DALTON WWTP 

TP2 
1895.3 51.8 913.8 

3PV00017  LINCOLN TERRACE ESTATES MHP 174.9 none 347.3 
030-100 

 
Lower Newman Creek 

(dwst of Orrville D) 
9.76-mouth 3PR00180  NORTH LAWRENCE VOLUNTEER FIRE DEPT 

FC1 
 

0.001 0 0.001 

1 cfu * 1013 * season-1 for cfu * 1013 * day-1 divide each value by 138 
2 lbs * year-1 for lbs * day-1 divide each value by 365 
 
 
Table 5.25  Facilities with required total P reductions in 11-digit HUC 030. 

14-Digit 
HUC 

Sub-Watershed 
Sub-

Watershed 
Extent 

Facility Outfall # 
Average total P effluent 
concentration (mg/l) 

Average effluent flow 
(MGD) 

Existing  Required Existing Design 

030-010 
Tusc R, below 

Wolf Ck to above 
Chippewa Ck 

RM 110.7 to 
RM 103.2 

3PD00004 Barberton WWTP 001 5.39 1.0 5.5 6.0 

030-080 
Newman Ck upst 

Orrville D.  
Head-9.76 3PB00013  DALTON WWTP 001 3.0+ 1.0 0.207 0.3 

† This concentration of total P (3.0 mg/l) is assumed for effluent from public waste facilities with no representative data 
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Table 5.26 MS4 entities for 11-digit HUC 030. 

14-Digit 
HUC 

Sub-Watershed 

Sub-
Watershed 

Extent 
(Upper RM-
Lower RM) 

MS4 entities Exempt MS4 entities (wavier granted) 

030-070 Mudbrook Creek Entirety 
Jackson Township (Stark County), 
Lawrence Township (Stark County)  

- 

030-100 
Lower Newman Creek 

(dwst of Orrville D) 
9.76-mouth 

City of Massillon, Lawrence Township 
(Stark County), Tuscarawas Township 
(Stark County), Perry Township (Stark 
County) 

- 

030-110 West Sippo Creek Entirety 
Tuscarawas Township (Stark County), City 
of Massillon 

- 

030-120 Sippo Creek Entirety 
City of Massillon, Perry Township (Stark 
County), Jackson Township (Stark County) 

Village of Hills and Dale 

 



 
Tuscarawas River Watershed TMDL 

122 
 

 

 
Figure 5.10  Load duration curve for the Tuscarawas River at river mile 100.3. 
 

 
Figure 5.11  Load duration curve for the Tuscarawas River at river mile 94.87. 

 
5.3.2 Habitat and Sediment  
 
030-030 
The upper Nimisila Creek sub-watershed has causes of impairments including siltation, habitat 
and flow alteration and organic enrichment. The one stream site in this sub-watershed met the 
sediment and habitat TMDL targets. There is only a slight deviation for one of the three 
measures included in the substrate metric of the sediment TMDL. Similar to Hubbard Creek in 
the 14-digit HUC 020-020, the habitat TMDL method using the QHEI does not indicate that 
areas with lake flow alterations fail to meet the habitat targets. The biology at this stream 
sampling site indicates the site only marginally misses the use attainment criteria for full 
attainment.  
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030-050 
Fox Run sediment and habitat measurements fail to meet TMDL expectations throughout the 
subwatershed. Excessive siltation and channelization (although the channel is recovering) are 
cited as causes of impairment to the more downstream site (river mile 2.7). The upstream 
sampling site, river mile 4.9, has recently been channelized creating very poor habitat conditions 
which make this segment largely uninhabitable by aquatic life. Excessive fine stream sediment 
deposits, poor instream habitat cover and poor stream morphology lacking sinuosity are all 
noted as impairments of this site. The total QHEI score is only 18, the lowest of all the QHEIs 
calculated for this TMDL assessment unit.  
 
030-080 
One stream assessment site on upper Newman Creek has very little habitat cover, is dominated 
by fine sediments and is highly embedded. The sediment TMDL meets expectations with only 
the riparian metric not meeting its target. Despite the high degree of embeddedness, the large 
proportion of cobbles in the bed material was sufficient to raise the substrate score above the 
target value. The habitat measurements fails with two out of the three points needed to satisfy 
the TMDL. The only high influence attribute of modified conditions is sparse instream cover.  
 
030-090 
One site on Orrville Ditch and one site on an unnamed tributary to Orrville Ditch at river mile 
0.52 are assessed in this 14-digit HUC. Orrville Ditch is designated as a MWH aquatic life use 
stream, and fails to meet the sediment and habitat targets by a large margin. Since these 
TMDLs are developed for WWH designated streams this TMDL is not fully appropriate. 
However the degree to which this site fails these TMDLs indicates the level of impact channel 
modifications have brought about. The unnamed tributary to Orrville Ditch drains the area 
containing the two CAFO operations discussed above in Section 5.3.1. The sediment and 
habitat TMDLs both meet expectations for WWH at this sampling site indicating these are not 
the main causes of impairment to this tributary. Organic enrichment is also a cause of 
impairment for this subwatershed, and reductions of nutrients and silage drainage from the Stoll 
Farms, Inc. should improve water quality and biology in Orrville Ditch’s unnamed tributary as 
well as Orrville Ditch. 
 
030-110 
Three sampling sites on West Sippo Creek exist. The most upstream and downstream sites 
both meet the sediment and habitat TMDLs. The site in the middle, at river mile 2.6, fails to 
meet the sediment TMDL with a deviation of 27% and the habitat TMDL target is missed with a 
score of 2 points out of the 3 that are needed. These results indicate that the subwatershed 
impairment is primarily from its organic enrichment source which is dealt with above in Section 
5.3.1. 
 
030-120 
Sippo Creek drains an area with a large population, and many historical channel alterations. 
Both the sediment and habitat miss TMDL expectations by a large degree. A muck substrate 
which creates complete embeddedness causes the substrate metric of the Sippo Creek 
sampling to be zero. Additionally the channelized nature of the stream is another reason for it 
scoring zero out of the three needed points for the habitat TMDL. 
 
The unnamed tributary to Sippo Creek at river mile 4.54 contains the drainage from Lake Cable. 
This stream meanders in an altered channel through low density residential areas until it 
converges with Sippo Creek. While this stream is designated MWH it fails to meet the sediment 
and habitat TMDLs by a large margin. The low lying areas in this tributary’s watershed were 
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likely heavily influenced by wetlands. This fact should be considered when examining QHEI 
results. 
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Table 5.27 Sediment and habitat TMDLs for 11-digit HUC 030. 

TMDL Targets 
 

For WWH 

Sediment TMDL Habitat TMDL 
Allocations TMDL  Allocations Subscore TMDL 

≥ 13 ≥ 14 ≥ 5 32  
≥ 60  
 = 1 pt < 2 = 1 pt < 5 = 1 pt 

Q
H

E
I 

H
ig

h
 in

fl
u

en
ce

 

# 
M

o
d

if
ie

d
 

A
tt

ri
b

u
te

s 

3 pts 

Existing Scores 
Stream/River (Use) 
Impaired indicates 
use is not met 

R
iv

er
 M

ile
 

QHEI Categories 

Total 
Sediment 
Score 

%
 D

ev
ia

ti
o

n
 

fr
o

m
 t

ar
g

et
 

M
ai

n
 im

p
ai

re
d

 
ca

te
g

o
ry

 if
 

an
y 

QHEI 
Score 

# of High 
Influence 
Attributes 

Total # of 
Modified 
Attributes 

Total 
Habitat 
Score 

S
u

b
st

ra
te

 

C
h

an
n

el
 

R
ip

ar
ia

n
 

Nimisila Creek to Nimisila Reservoir (05040001-030-030) 

Nimisila Creek 7 11.5 16 10 37.5 Meets Substrate 77.5 0 3 1 1 1 3 

Fox Run (05040001-030-050 

Fox Run 
4.9 1 4 2 7 78.13 Substrate 18  4 10 0 0 0 0 
2.7 13.5 12.5 4.5 30.5 4.69 Channel 59.5 1 6 0 1 0 1 

Newman Creek above Orrville Ditch (05040001-030-080) 
Newman Creek 11.9 17 15 2 34 Meets Riparian 66.5 1 5 1 1 0 2 

Orrville Ditch (05040001-030-090) 

Orrville Ditch 2.3 1 4 2 7 78.13 Substrate 20 4 9 0 0 0 0 
Trib to Orville Ditch 
(RM 0.52) 

1.2 17.5 15.5 3.5 36.5 Meets Riparian 68.5 0 3 1 1 1 3 

West Sippo Creek (05040001-030-110) 

West Sippo Creek 
(WWH) 

3.8 16 15 4 35 Meets Riparian 71.5 0 3 1 1 1 3 
2.6 6 14.5 3 23.5 26.56 Substrate 61.5 1 6 1 1 0 2 
1.1 17.5 16.5 5 39 Meets None 73 0 1 1 1 1 3 

Sippo Creek (05040001-030 120) 

Sippo Creek  4.6 0 10 4.5 14.5 54.7 Substrate 35.5 3 9 0 0 0 0 
Trib to Sippo Creek 
(RM 4.54) 

2.8 1 6 4.5 11.5 64.06 Substrate 27.5 4 10 0 0 0 0 
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5.3.3 Organic Enrichment/Dissolved Oxygen  
 
030-010 
This 14-digit HUC receives a large nutrient load from the Barberton WWTP. The effluent 
concentration of total phosphorus (based on the discharger’s self monitoring data from 2002-
2005) ranges from 1.2 to 11.8 mg/l, with an average of 5.4 mg/l. On average, the Barberton 
WWTP releases 122 kg/day of total phosphorus to the stream. Figure 5.12 shows a load 
duration curve for total P, developed from water quality and streamflow data collected by Ohio 
EPA in the Tuscarawas River at RM 104.3, about 4.8 miles downstream from the Barberton 
WWTP. The red line indicates the target load of phosphorus, which is being exceeded under 
most flow regimes, except the extremely high flows. The blue data points indicate total 
phosphorus loads measured in the stream. Notice that most load data points do not increase 
with streamflow, other than under extremely high flows (those exceeded from 0 to 14% of the 
time). This confirms that the Barberton WWTP (a fairly constant load) is the main phosphorus 
contributor, rather than nonpoint sources associated with runoff events. 
 

Total P Load Duration Curve:
Tuscarawas R. @ Main St. 
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Figure 5.12 Total P load duration curve for the Tuscarawas River at Main St., Clinton (RM 104.3). 
 
Figure 5.13 shows the dramatic increase in the Tuscarawas River total P concentration in the 
vicinity of the Barberton WWTP outfall, well above the target instream concentrations of 0.28 
mg/l (MWH target) and 0.17 mg/l (WWH target). The plots are based on data collected by Ohio 
EPA between 2003 and 2005. 
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Figure 5.13  Range of Total P measured  from Ohio EPA water quality surveys (2003-2005) in the 
Upper Tuscarawas River.   
 
The other large contributor of total P in the reach (assumed to be mostly in dissolved form) 
seems to be groundwater inflow near the PPG lime lakes, based on mass balance analysis of 
the streamflows, water quality, and effluent data collected during the 13-15 September 2005 
Ohio EPA survey. The PPG lime lakes contain waste from soda ash production, which consist 
of fine-grained lime spoil that is alkaline, lacks nutrients, and is unable to support vegetation. 
Reclamation efforts included mixing the waste with sewage sludge, regrading, and planting of 
mixed herbaceous and woody vegetation (Foos, et al., 2000). 
 
Additional field data collection is recommended to confirm the source of the unaccounted flow 
and nutrients downstream of the Barberton WWTP. 
 
The calibrated QUAL2K model for the upper Tuscarawas River is used to simulate water quality 
under summer 7Q10 design conditions. Input data for the QUAL2K D.O. model is shown in 
Appendix E.   Figure 5.14 shows some scenarios simulated under summer low flow conditions. 
The three scenarios shown are:  

 existing conditions (total P concentration of 5.4 mg/l at 5.5 MGD)  
 recommended total P concentration of 1 mg/l at design flow (6 MGD) 
 effluent total P concentration of 1.0 mg/l at design flow, in addition to 80% reduction in 

suspected groundwater /lime lakes phosphorus contribution.  
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Total Phosphorus Scenario Comparison of the Tuscarawas R  
Dst. Barberton WWTP at Various Summer Effluent Concentrations

0.00

200.00

400.00

600.00

800.00

1000.00

1200.00

1400.00

1600.00

105106107108109110111112113114115116

River Mile

T
o

ta
l 

P
 (

u
g

/l
)

Existing eff conc & Q

Design Q & Tot P=1

Des Q & Tot P=1.0; GW P=0.5

TP target
 

Figure 5.14  Possible scenarios for total P reduction in Tuscarawas River near Barberton, from 
QUAL2K model summer simulations.  
 
The simulations indicate that even with an effluent total P of 1 mg/l, the instream concentration 
of total P downstream of the Barberton WWTP will not meet the total P target of 0.28 mg/l 
unless the phosphorus contribution from unknown sources (possibly from groundwater/PPG 
lime lakes) drops from an estimated 2.2 mg/l to less than 0.5 mg/l. 
 
The effluent concentration shown in Table 5.24 represents an 80% reduction in total P load for 
the Barberton WWTP. 



 

 

 

 

 

 

 

 

 

 

Section 5.12 

Mitigation Documentation 

  



 

 

 

 

 

 

 

 

 

 

Section 5.12.2 

Off-Site Permitee-Responsible Mitigation Project Documentation 

 

 

 

 

 

 

 

 

 

 

 



 

 

October 10, 2012 

 

 

Metro Parks, Serving Summit County seeks to purchase a 127 acre property in Summit and Wayne 
Counties, OH; USGS Doylestown quadrangle map, 40081h6. This property contains, outside of a 100’ 
buffer from adjacent, active railroad bed, 96.5 acres of Category 3 wetland.  

A wetland delineation was recently performed on all accessible areas of the site to all appropriate 
protocols, including methodology from the 1987 Corps of Engineers Wetlands Delineation Manual and 
guidance from the 2009 Interim Regional Supplement to the Corps of Engineers Wetlands Delineation 

Manual: Northcentral and Northeast Region. Supporting maps, data forms, and photographs have also 
been provided. The site also supports two short streams; a perennial stream on the eastern border and 
an intermittent stream on the northern border.  

 

 

Appendix A:  Maps 
Appendix B:  ORAM, HHEI, and Wetland Determination Sample Point Data Forms 
Appendix C:  Representative Photographs 
 

 

  



Appendix A: 

Maps 
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Wetland Delineation with 100' Active Railroad Buffer
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Appendix B: 

Data Forms 
ORAM, HHEI, and Wetland Determination Sample Points 



















Appendix C: 

Representative Photographs 



 
Chippewa Creek 

 

 
Category 3 Wetland 

 

 
Category 3 Wetland 

 
 
 
 
 
 
 
 

 
Sample Point CTX01a (Non-wetland) 

 
Sample Point CTX01b (Wetland) 
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