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l. Watershed Background

Manada Creek, located in Lebanon and Dauphin Counties, is a tributary of the Swatara Creek
in the Susquehanna River Basin. The Manada Creek Watershed is 32.09 square miles in all, and
is located between the Second and Blue Mountains in western Lebanon County and eastern
Dauphin County.

Figure 1. Location of the Manada Creek Watershed

Manada Creek is designated by the PA Fish and Boat Commission as supporting wild trout
for seven miles, from its headwaters down to Furnace Rd., and is designated as a coldwater
fishery in Chapter 93 of the Pennsylvania Code for the upper 10.5 miles, or until it reaches
Interstate 81. There is also a 1.5 mile stretch, from Furnace Rd. to Fogarty Rd. that is
designated as Delayed Harvest Artificial Lures Only by the PA Fish and Boat Commission.
There are several medium sized, unnamed tributaries to Manada Creek. Figure 2, below, shows
the stream designations.
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This Coldwater Conservation Plan focuses on the upper, coldwater section of the
watershed, located north of Instate 81, as depicted in Figure 3. This section of the watershed

encompasses approximately 17 square miles and includes 29 stream miles.

Figure 2. Stream Designations
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Figure 3. The Upper, Coldwater section of the Manada Creek Watershed

The landuse in the Upper Manada Creek Watershed is predominantly forest, with some
agriculture and low density housing. Much of the watershed is owned by Fort Indiantown Gap
Military Reservation, which uses vast expanses of land for tank roads and artillery ranges, which
are open fields with shrubs and some bare earth. There has been an increase in sedimentation
and streambank erosion due to land use and flooding in recent years. This is a concern for the
aquatic habitat of macroinvertebrates and wild trout, as well as other fish.



Land Uses in the Manada Creek Watershed
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Figure 4. Land Use in the Upper Manada Creek Watershed. The land use layer is from
the 2006 Chesapeake Bay Land Cover Dataset Series by the U.S. Geological Survey
(PASDA)

In the headwaters of the watershed, 3.2 miles of stream are listed as non-attaining, or
impaired, on Pennsylvania’s 2014 Integrated List. DEP cites the impairment as “road runoff-
siltation.” As shown in Figure 5, the 3.2 stream miles that are listed as impaired because of
siltation include the first 1.47 miles of the mainsteam of the Manada Creek as well as three small
unnamed tributaries.

In the 2104 Integrated List, 5 miles of the mainstem of Manada Creek were added as
impaired because of pathogens from an unknown source. Additional, all the tributaries of
Manada Creek below Manada Gap, totaling over 4 stream miles, are also listed as impaired for
pathogens. The majority of the watershed below 1-81 is also listed as impaired on the 2014
Integrated List.
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Figure 5. Map of the non-attaining, or impaired, streams in the Upper Manada Creek
Watershed, as listed on Pennsylvania’s 2014 Integrated List.

Conservation Work and Watershed Groups

Manada Creek watershed, as a subwatershed of the Swatara Creek, is served by the
Swatara Creek Watershed Association. However, the Swatara Creek Watershed is quite vast,
and local leadership would be needed to coordinate with the watershed group to lead projects in
the area.

The Doc Fritchey Chapter of Trout Unlimited has been active in the Manada Creek
Watershed. They have been working with the Fish and Boat Commission to install fish habitat
structures, which often serve a dual purpose of stabilizing streambanks. These structures,
including log vanes and root wads, have been installed on a yearly basis in the Delayed Harvest
area of Manada Creek.



1. Coldwater Conservation Plan

In early 2013, the Dauphin County Conservation District (DCCD) was awarded a
Coldwater Heritage Grant to conduct a water quality assessment and draft the Coldwater
Conservation Plan for the upper, coldwater section of Manada Creek. DCCD started the
planning process by meeting with members of Doc Fritchey Chapter of Trout Unlimited and Joe
Hovis, Wildlife Program Manager at Fort Indiantown Gap. They are familiar with the Manada
Creek Watershed and are aware of past and present water quality issues and restoration efforts.
The Fort Indiantown Gap Wildlife Office also conducts sampling in the watershed, both on and
off of their property. With their input, DCCD planned where mmonitoring sites would be
located in order to get a complete picture of the current water quality in the upper Manada Creek
watershed.

One March 28", 2013, DCCD held a public meeting at the East Hanover Township
Building. A mailing was sent out to those who own land near the creek or its tributaries, the
flyer was posted on DCCD’s website, and was distributed further by the Doc Fritchey Chapter of
Trout Unlimited. About 12 people attended the public meeting, where the watershed and
planned monitoring was discussed. The main concerns raised by those in attendance were
regarding erosion and debris from storm events. Erosion, and loss of land has occurred over the
past few years as large storms have come through the area. The aftermath has sent large woody
debris downstream, which can obstruct bridge culverts.

DCCD commenced water sampling the in April by measuring flow rates, nutrients, and
field chemistry throughout the year. Macroinvertebrates were sampled in April of 2014 and a
fish survey was conducted in August of 2014.
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Figure 6. Map of monitoring sites where nutrient and macroinvertebrate was conducted
for the Manada Creek Coldwater Conservation Plan.




Temperature

Manada Creek is designated as a Cold Water Fishery upstream of 1-81. As defined in
Chapter 93, a Cold Water Fishery (CWF) is a stream or a section of a stream that supports life of
fish, flora, and fauna of a cold water habitat. Some waterways are protected by canopy,
providing shade in the summer months, thus helping to keep the water temperature cooler for
trout, among other organisms that can only survive in cool temperatures. The temperature
requirements for a Cold Water Fishery are listed in Chapter 93 of the Pennsylvania Code. They

are shown in Table 1, below.

All temperature data obtained during the assessment is displayed in Table 2, below. All
temperatures in red exceed the temperature limits for a coldwater fishery, as outline in Chapter

93 of the PA Code.

Table 1: Temperature Standards
Cold Water Fisheries. (25 Pa. Code
§ 93.4b).

Table 2: Observed temperatures in the Manada Creek Watershed

SYMBOL:
CRITICAL USE: (T:'\EN'\I’lPl
PERIOD

January 1-31 |38
February 1-29 |38
March 1-31 |42

|April 1-15 48
April 16-30 |52
May 1-15 |54
May 16-31 |58
June 1-15 |60
June 16-30 64

August 1-15 |66
/August 16-30 |66
September 1-15 |64
September 16-30|/60
(October 1-15 |54
(October 16-31 |50
INovember 1-15 |46
INovember 16-30|[42
IDecember 1-31 |40

|
|
|
|
|
|
|
|
|
July 1-31 66 |
|
|
|
|
|
|
|
|
|

Site Date Temperature (°F)

MNDA 07.12 4/24/2013 51.4
MNDA 08.72 4/24/2013 49.6
MNDA 10.17 4/24/2013 50.0
UMNA 00.01 4/24/2013 52.5
UMNA 00.01 6/27/2013 66.2
MNDA 10.17 7/11/2013 70.9
MNDAO0872 7/11/2013 71.8
MNDAQ712 7/11/2013 73.2
UMNAO096 9/5/2013 62.6
MNDA1017 9/5/2013 65.3
MNDAO0872 9/5/2013 67.5
MNDAQ712 9/5/2013 68.4
MNDA1364 9/20/2013 56.8
MNDAQ712 11/6/2013 48.7
MNDAO0872 11/6/2013 47.1
MNDA1017 11/6/2013 47.1
UMNAO001 11/6/2013 48.4
UMNAO096 1/13/2014 40.6
UMNAO001 1/13/2014 39.2
MNDA1017 1/13/2014 39.0
MNDAO0872 1/13/2014 39.0
MNDAO712 1/13/2014 39.0
UMNAOO009 1/13/2014 41.5
MNDA1364 2/25/2014 37.4
UMNAO096 3/21/2014 41.2
UMNAOOO09 3/21/2014 44.1
UMNAO001 3/21/2014 43.9
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MNDA1017 4/14/2014 51.8
MNDAO0872 4/14/2014 53.2
MNDAO0712 4/14/2014 55.0
MNDA1364 4/22/2014 49.5
MNDAO0712 4/23/2014 48.4
MNDAO0872 4/23/2014 47.8
MNDA1017 4/23/2014 47.5
UMNAO0001 4/23/2014 48.2
MNDA1165 4/23/2014 47.7
UMNAO0096 6/4/2014 56.8
UMNAO0001 6/4/2014 57.9
MNDA1017 6/4/2014 57.0
MNDAO0872 6/4/2014 60.1
MNDAO0712 6/4/2014 61.7
UMNAO009 6/4/2014 64.6

Field Chemistry and Nutrient Sampling

DCCD conducted regular flow, field chemistry, and nutrient sampling throughout the
year. Flow was measured using a rod to measure water depth, measuring tape, and pygmy wheel
with Swoffer retrofit that calculates flow based upon depth and space between measurements
(manually entered) and wheel rotations that are counted by the meter. YSI handheld meters were
used to measure pH, dissolved oxygen, conductivity, and temperature. Nutrients samples, as
well as one iron sample, were analyzed in-house by DCCD, using a colorimeter. Funding was
available to send nutrient samples to ALS, a lab accredited by DEP, in April and June 2014.

All of the pH values were in the normal range - between 6 and 8. There was a low level
of iron present in the unnamed tributary that runs along State Route 443. Some iron is common
in the area due to the geology.

For the most part, dissolved oxygen (DO), was above 9.0 mg/L. DO is very important for
the survival of fish and all aquatic organisms. As water temperature rises, DO decreases. DO is
higher in riffle areas. The lowest DO during the assessment was recorded at the most
downstream sampling site, MNDA 07.12 on July 11, 2013. The water temperature was very
high, 73°F.

Conductivity, or the measure of ions in the water, was all well below 200 pS/cm?, the
level at which it can be cause for concern. Conductivity can spike when road salts are washed
into the road following winter application.

The samples were all analyzed for nutrients, nitrogen and phosphorus. All of the nutrient
concentrations were well below the drinking water limits of 10 mg/L. Even in the higher flows,
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the nutrient levels stayed low. Although all nutrient concentrations measured during the study
were relatively low, there were a couple of things to note. One sample at UMNA 00.95 had a
total Nitrogen concentration of 3.5 mg/L, and an Orthophosphate concentration of 0.12 mg/L
was found in one sample at MNDA 08.72. While these concentrations would be considered low
compared to nearby impaired watersheds, they are high for a mostly forested watershed that
should have few impairments. The USGS Report, compiled from a water quality analysis
completed during 2002-2005, found that nutrient concentrations in the Manada Creek were less
than those in other Lower Susquehanna streamss.

High nutrient concentrations can cause algae and eventually lead to eutrophication, or the
depletion of oxygen in the water when algae and other aquatic plants die. Although
eutrophication is the extreme, algae is prevalent in Manada Creek during the summer. It coats
the bottom, similar to sediment, and fills up habitat for macroinvertebrates and areas where fish
could spawn. Any nutrient loading will contribute to nutrient levels downstream, in the Swatara
Creek and eventually the Susquehanna River.

Table 3: Nutrient and Field Chemistry Data Collected for the Manada Coldwater Conservation Plan

Nitrate Ortho Iron Total TKN Total
Nutrient Conductivity DO N Phosphate = (mg/ Nitrogen Phosphorus
Analysis (uS/cm?) (mg/L) | (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L)
MNDA 07.12
DCCD in-
4/24/2013 house 22,77 | 7.46 64.5 10.86 0.32 0
DCCD in-
7/11/2013 house 9.75 70.8 5.91 0.2 0.02
DCCD in-
9/5/2013 house 4.88 | 7.66 73.4 8.85 0.03 0.01
DCCD in-
11/6/2013 house 6.29 | 7.54 78.1 9.60 0.18 0
DCCD in-
1/13/2014 house 52.04 | 6.75 83.3 13.30 0.56
4/14/2014 ALS 43.78 | 7.92 58.5 10.82 0.54 0 0 0 0
6/4/2014 ALS 27.60 | 7.37 54.4 9.75 0.49 0 0 0 0
MNDA 08.72
DCCD in-
4/24/2013 house 19.11 | 7.31 58.6 9.86 0.32 0.12
DCCD in-
7/11/2013 house 11.64 | 7.64 61.0 8.41 0.16 0.02
DCCD in-
9/5/2013 house 3.10 | 7.65 63.5 7.83 0.05 0.03
DCCD in-
11/6/2013 house 5.06 | 7.37 64.0 9.40 0.1 0.01
DCCD in-
1/13/2014 house 6.44 73.1 13.58 0.47
4/14/2014 ALS 38.02 | 7.55 53.4 10.69 0.53 0 0 0 0

12



6/4/2014 ALS 18.48 | 7.17 47.2 9.90 0.45 0 0 0
MNDA 10.17
DCCD in-
4/24/2013 house 20.18 | 7.28 49.1 11.36 0.37 0
DCCD in-
7/11/2013 house 9.77 | 7.35 53.4 9.11 0.19 0.05
DCCD in-
9/5/2013 house 7.48 54.7 9.05 0 0
DCCD in-
11/6/2013 house 5.88 | 7.16 51.8 10.62 0.1 0.01
DCCD in-
1/13/2014 house 51.68 | 6.53 60.8 13.25 0.47 0
4/14/2014 ALS 50.18 | 7.03 46.0 10.76 0.54 0 0
6/4/2014 ALS 28.84 | 6.94 40.4 10.70 0.44 0 0 0
MNDA 13.64
DCCD in-
9/20/2013 house 1.06 | 7.22 39.4 10.06 0 0.05
DCCD in-
2/25/2014 house 19.82 | 6.49 33.0 12.77 0.15 0.03
ALS/mac
roinverte
brate
4/22/2014 sampling | 14.46 | 6.81 30.2 12.05 0.17 0 0 0
UMNA 00.01
DCCD in-
4/24/2013 house 17.36 | 7.31 55.6 11.10 0.50 0
DCCD in-
6/27/2013 house 1.65 74.2 8.10 0.52 0.02
DCCD in-
11/6/2013 house 1.59 | 7.35 87.0 9.77 0.68 0.07
DCCD in-
1/13/2014 house 9.56 | 6.47 118.5 13.08 1.19 0.01
3/21/2014 ALS 6.54 | 7.06 102.5 11.90 1.80 0 1.8 0
6/4/2014 ALS 4.13 | 7.05 70.8 9.90 1.10 0 1.1 0
UMNA 00.09
DCCD in-
1/13/2014 house 6.78 | 6.28 43.3 13.63 0.48 0.03
3/21/2014 ALS 249 | 6.79 28.8 11.44 0.70 0 0 0
6/4/2014 ALS 2.92 | 7.58 60.4 10.10 0.61 0 0 0
UMNA 00.95
DCCD in-
6/27/2013 house 0.52 0.05
DCCD in-
9/5/2013 house 1.61 | 7.23 67.2 8.75 0.1 0 0.07
DCCD in-
1/13/2014 house 7.67 | 6.50 115.1 12.97 1.25 0.01
3/21/2014 ALS 3.79 | 6.57 94.5 11.94 1.80 0 3.5 1.7
6/4/2014 ALS 3.07 | 6.86 67.8 10.44 1.10 0 1.1 0
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Macroinvertebrate Sampling

DCCD follows DEP’s Instream Comprehensive Evaluation (ICE) protocol for
macroinvertebrate sampling. At each site, a D-net is used for six kicks, working downstream to
upstream over a 100 meter section. A “kick” entails kicking up all rocks and debris on the
bottom of the stream, while standing upstream of the net, over a square meter. All large debris is
removed and rinsed in the net, and all the debris collected is preserved for lab analysis.

The samples are then subsampled in-house. Subsampling involves sorting all collected
debris and macroinvertebrates using a pan that is marked off in quadrants. Quadrants are
randomly selected and all macroinvertebrates are picked out of them until 200 are selected.
These randomly selected macroinvertebrates are then identified down to the genus level when
possible and if not, the family level.

Six different biological metrics are calculated for each sample. The metrics measure
various factors and indicators, including the number of pollution tolerant and sensitive
macroinvertebrates, diversity, and the percentage of the samples that are found to be sensitive of
pollution. A description of the metrics used is below:

e Modified Beck’s Index: Weighted count of taxa with pollution tolerance values (PTVSs)
of 0, 1, and 2 (pollution tolerant taxa) — decreases in value with increasing stress

e EPT Taxa Richness: Count of Ephemeroptera (Mayfly) + Plecoptera (Stonefly )+
(Trichoptera) Caddisfly

e Total Taxa Richness: Number of taxa in sample

e Shannon Diversity Index: Formula for measuring diversity of the sample, decreases in
value with increasing stress

e Hilsenhoff Biotic Index: Average of pollution tolerance values weighted by number of
individuals in each taxa; increases in value with increasing stress

e %PTI (Pollution Intolerant Individuals): (# of PTV 0-3)/sample size x 100

The only metric that increases in value with stress is the Hilsenhoff Biotic Index, all of the
other decrease in value as anthropogenic stress increases. The metric values are then
standardized and averaged to compute the overall Index of Biological Integrity (IBI). IBI scores
range from 0O to 100, with a higher score indicating better stream health. For DEP assessment
purposes, an IBI score of equal to or greater than 83 is a benchmark for High Quality and
Exceptional Value streams. Other IBI ranges are below:

e Good (63-100): Optimal site with a balanced community of pollution sensitive and
tolerant organisms.

e Fair (50-62): Significant decrease in pollution-sensitive species, unbalanced site with
sub-optimal habitat.

e Poor (0-49): Degraded site dominated by tolerant organisms. Site is not attaining aquatic
life use.

14



Manada Creek Macroinvertebrate Sampling

Volunteers from the Doc Fritchey Chapter of Trout Unlimited assisted in the collection of
the macroinvertebrates at six sites. Pictures of the collection are included in Attachment V. The
macroinvertebrates were sampled in-house by DCCD and then were sent off to Water
Assessment Associates, LLC to be identified. Most were identified to family, while some were
identified to genus. The taxa list was sent back to DCCD and then the metrics and I1BI scores
were calculated. Table 4 shows the resulting IBI scores at the six macroinvertebrate sampling
sites in the Manada Creek watershed. Sites are depicted on Figure 6.

Table 4: Manada Creek macroinvertebrate
samples, Index of Biological Integrity (IBI) scores
Site Date IBI

MNDA 07.12 4/23/2014 58.37
MNDA 08.72 4/23/2014 58.95
MNDA 10.17 4/23/2014 71.45
MNDA 11.65 4/23/2014 75.99
MNDA 13.64 4/22/2014 79.87
UMNA 00.01 4/23/2014 55.35

The two downstream sampling sites, as well as the one on the unnamed tributary (the
west branch), all had IBI scores in the 50s, which indicate fair water quality. The rest are
between 70-80, which is good. Below, Table 5 has all of the metrics calculated for each of the
six sites. Again, most of the metrics, with the exception of the Hilsenhoff Biotic Index (HBI),
decrease as anthropogenic increase. In other words, the lower the score, the more pollution (and
the opposite is true for the HBI score). Sites MNDA 07.12, MNDA 08.72, and UMNA 00.01 all
had lower Becks Index, EPT Taxa Richness, and % Intolerant Individuals. This shows that those
samples had more pollution tolerant macroinvertebrates.
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Table 5: Metric Calculations for the Manada Creek
Macroinvertebrate Samples

HBI= 2.23 HBI= 2.06
Total Taxa = 20 Total Taxa = 27
MNDA | Becks 3= 10 | MNDA | Becks 3= 19
07.12 | Shannon Div= 1.99 | 11.65 | Shannon Div= 2.64
EPT Taxa (0-4)= 10 EPT Taxa (0-4)= 12
%PTV (0-3)= 38.18 %PTV (0-3)= 59.62
HBI= 2.67 HBI= 1.80
Total Taxa = 20 Total Taxa = 31 Table 6: 1BI scores at CSAP sites in the
MNDA | Becks 3= 12 | MNDA | Becks 3= 17 Manada Creek Watershed
08.72 | Shannon Div= 2.30 | 13.64 | Shannon Div= 2.42
EPT Taxa (0-4)= 9 EPT Taxa (0-4)= 17 Site Date IBI
%PTV (0-3)= 36.63 %PTV (0-3)= 55.05 MNDA 10.17 3/30/2007 65.92
MNDA 10.17 2/7/2012 61.97
HBI= 2.32 HBI= 3.13 MNDA 10.17 4/23/2014 71.45
Total Taxa = 24 Total Taxa = 22
MNDA | Becks 3= 16 | UMNA | Becks 3= 10 MNDA 13.64 3/30/2007 73.85
10.17 | Shannon Div= 2.48 | 00.01 | Shannon Div= 2.46 MNDA 13.64 5/16/2012 58.96
EPT Taxa (0-4)= 13 EPT Taxa (0-4)= 8 MNDA 13.64 4/22/2014 79.87
%PTV (0-3)= 54.11 %PTV (0-3)= 22.29

DCCD conducts macroinvertebrate sampling in streams throughout Dauphin County on a
five year rotation under the Countywide Stream Assessment Program (CSAP). Two sites,
MNDA 10.17 (at Furnace Rd.) and MNDA 13.64 (at McLean Rd. in Fort Indiantown Gap) are
also CSAP sites that were previously sampled by DCCD in 2007 and 2012. Table 6 shows the
current I1BI scores, compared to those in previous sampling rounds. The scores of sitt MNDA
13.64 fluctuated quite a bit. 2012 samples may have been affected by large storm events that
occurred in the fall of 2011.

Habitat Assessments

Qualitative habitat assessments were performed on 100 meter stretches at each of the six
macroinvertebrate sites. These assessments take into account twelve parameters including the
quality of streambanks, streambeds, and the surrounding land use. Each parameter is rated 0-20,
with the scores of 16-20 indicating an optimal stream and 11-15 indicating a suboptimal stream.
Table 8, below, displays the scores of each parameter for every site. The sites with the three lowest
scores; MNDA 07.12, MNDA 08.72, and UMNA 00.01; are also the sites that had the lowest IBI
values. The most common problems were lack of instream cover, embeddedness, and bank
erosion.
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Table 7: Habitat Assessment Scores in the Manada Creek Watershed

Habitat Parameter MNDA 07.12 MNDA 08.72 MNDA 10.17 UMNA 00.01 MNDA 11.65 MNDA 13.64
Instream Cover 13 14 18 10 15 16
Epifaunal Substrate 18 18 18 18 18 17
Embeddedness 14 11 11 13 18 12
Velocity/Depth Regimes 18 13 18 13 18 18
Channel Alteration 18 15 18 11 18 18
Sediment Deposition 18 18 12 14 11 11
Frequency of Riffles 18 18 18 15 18 18
Channel Flow Status 16 18 15 15 16 16
Condition of Banks 9 16 15 16 11 11
Bank Vegetative Protection 13 18 14 17 16 13
Grazing or Other Disruptive

Pressure 16 12 16 18 16 18
Riparian Vegetative Zone Width 16 10 16 12 11 18
Total 187 181 189 172 186 186

Fish Survey

On July 23, staff from DCCD worked with biologists from the PA Department of
Environmental Protection (PA DEP) and two volunteers from the Doc Fritchey Chapter of Trout
Unlimited to conduct a fish survey. The purpose of the survey was to see if there was a wild

trout population outside of the existing section of Manada Creek that is designated as supporting
wild brown trout, as well as noting other species found. For that reason, the section of Manada
Creek from Furnace Rd. upstream, which is designated as a wild trout stream, was not surveyed

since it is known to have a viable population of wild trout.

A total of four sites were surveyed — two on Manada Creek below Furnace Road, and two
small unnamed tributaries that enter at Manada Gap. The four sites are shown on the map below.

PA DEP biologists used two electrofishing backpack units to create a current in the water. All

species of fish netted were noted, and all trout found were placed in buckets and measured.
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Figure 7. Manada Creek Fish Survey Sites
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(photos from DFTU)

Table 8: Fish Survey Results

Site 1

Species Prevalence
White Sucker Common
Smallmouth Bass Present
Fallfish Common
Rock Bass Present
Northern Hog Sucker | Present
Margined Madtom Present
Greenside Darter Rare
Cutlips Minnow Present
Longnose Dace Common
Blacknose Dace Abundant
Site 2

Species Prevalence | Size Range (trout)
Blacknose Dace Common
Cutlips Minnow Present
Brown Trout Rare (1) 150-174 mm
Rock Bass Present
River Chub Present
Margined Madtom Present
Longnose Dace Present
Central Stoneroller Present
Bluegill Present
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Site 3

Species Prevalence | Size Range (trout)
Tesselated Darter Present

Creek Chub Common

Blacknose Dace Abundant

White Sucker Common

Brown Trout Present (3) | 60-74 mm

Brook Trout Rare (1) 175-199 mm
Site 4

Species Prevalence | Size Range (trout)
Blacknose Dace Abundant

Creek Chub Common

Northern Hog Sucker | Present

Brown Trout Rare (1) 150-174 mm
Longnose Dace Present

White Sucker Common

Sedimentation was noted during the fish survey, especially at sites 2 and 4. The fish
found at Sites 1 and 2, on the mainstem of Manada Creek, were comprised of a good diversity
and were both warm and coldwater fish. The tributaries further upstream held a fish population
indicative of coldwater streams. Trout were present, in low numbers, at sites 2, 3, and 4. A
single brook trout was present at Site 3, the unnamed tributary that flows down from Fort
Indiantown Gap.

IVV. Future Priorities for Restoration
Sediment is a problem throughout most of the stream sections that were monitored.

Sediment causes many problems in streams. It can alter stream flow and fill up crevices in the
stream bottom that serve as habitat for macroinvertebrates and other aquatic organisms. Not
only is sediment a pollutant itself, but nutrients, both phosphorus and nitrogen, adhere to
sediment. Streambank erosion is evident throughout the watershed and is an obvious source of
some sedimentation. Large storm events, which are occurring more frequently, exasperate the
problem.

The sites that had lower habitat assessment scores and IBI values were downstream of the
development in the watershed. Although erosion is natural and storm events can cause major
damage, some actions can be taken to reduce erosion. Throughout the watershed, any timber
cutting and earth disturbances, if they must be done, should be carried out with careful planning
to incorporate erosion and sedimentation control practices. Trees should be left near waterways
to create a buffer to slow, or mitigate, runoff. High temperatures were a problem, especially in
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the lower portion of the study area. Tree cover will also help to shade the stream and keep
temperatures lower.

The stream corridor, including both the stream channel and areas directly along the
stream should be the first priority for restoration projects. Best management practices (BMPs) in
this area will result in the greatest water quality benefits. Planting of riparian buffers in areas
that have little vegetation along the stream would be a beneficial BMP for the Manada Creek in
order to establish tree cover, as well as root systems to hold the soil in place and filter runoff.
DFTU, with the assistance of the PA Fish and Boat Commission, has been undertaking fish
habitat improvement projects along the special regulation area of Manada Creek. These efforts
should continue to restore habitat. Streambank stabilization structures, such as log vanes and
mudsills, are needed in other areas of the watershed as well. The photo below shows one highly
eroded section of streambank near the downstream limits of the sampling area.
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Although most of the watershed is forested, there are several kinds of land use within the
watershed — military training ranges and tank trails, other trails for off-road vehicles, agriculture,
and residential (including cabins). There are many practices that can be followed in every land
use to minimize water quality impacts. Off-road vehicles and the trails where they are used can
be a source of a lot of sediment if they are not managed correctly. Stream and wetland areas
should be avoided. It is important for there to be infiltration areas, or essentially areas of
vegetation where runoff and sediment can soak into the ground, between trails where off-road
use is heavy and nearby streams and wetlands.

The pictures above are of both banks of an unnamed tributary to Manada Creek where an off-road vehicle has been driven
through the creek.

There have been reports of sewage and/or grey water straight-piping in the watershed.
These are obvious sources of pollution, that if they are occurring, should be stopped
immediately. Pathogens and nutrients would result from sewage contamination. DEP and the
municipalities are responsible for enforcing regulations concerning sewage. Proper septic
system maintenance is also necessary to prevent impacting water quality.

Agriculture, if not managed correctly, can be a source of sediment and nutrients. There
are a wide range of agricultural BMPs that can be incorporated into farms including fencing
animals out of streams, runoff controls from animal concentration areas, installation of gutters on
barns, and no-till or reduced tillage. If a farm has any animals, they should have a manure
management or nutrient management plan that is followed. All farms should also have a
Conservation Plan, outlining practices in place and BMPs planned. If assistance is needed,
DCCD’s Agricultural Technicians are available to help.
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There are also numerous BMPs that can be carried out in residential settings to mitigate
runoff and other pollutants. Some examples include the use of native plants in landscaping and
establishing riparian buffers; minimal pesticide, herbicide, and salt applications; installation of
rain gardens; using rain barrels; and washing cars on grass instead of driveways or other
impervious services.

Although a broad range of actions can be taken to improve water quality in the
watershed, below are priorities for projects and BMPs from stream conditions found during the
assessment for this Coldwater Conservation Plan:

e Establishment and expansion of riparian buffer; specifically, between sites
MNDA 08.72 and MNDA 07.12. There are sections of Manada Creek that have
narrow or no buffers through that stretch.

e Streambank stabilization and fish habitat projects that not only create habitat, but
also address eroding streambanks. Bank erosion was noted as a problem in the
entire Manada Creek watershed; therefore projects along any stretch or tributary
would result in benefits to water quality. The site pictured above, downstream of
site MNDA 07.12, is one such example where steambank stabilization would be
beneficial.

e Agricultural BMPs. The main area of agricultural landuse in the upper Manada
Creek Watershed, where the assessment was done, is along the “West Branch,” or
the unnamed tributary that flows parallel to State Route 443. Agricultural BMPs
implemented on farms in the headwaters of the tributaries will help to reduce
nutrients and sediment in the stream.

e Education and enforcement about septic tank maintenance. Most of the houses
are located in Manada Gap or along the “West Branch.” Any sewage or grey
water issues should be addressed immediately.

e Continued coordination with Fort Indiantown Gap (FIG). As one of the largest, if
not the largest, landowner in the watershed, landuse practices by Fort Indiantown
Gap can help far-reaching ramifications for water quality in Manda Creek.
DCCD and FIG should continue to work together to ensure that erosion controls
are in place during any earth disturbance and that proper maintenance practices
are followed on FIG’s tank trails and dirt roads.

Trout populations, and some of the macroinvertebrate scores and habitat assessments,
were lower than preferred. With a concentrated effort by landowners to address sources of
pollution in the watershed, as well as restoration projects to stabilize eroding streambanks and
establish fish habitat, Manada Creek can be a better, more abundant coldwater fishery.
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Attachment I. PA Fish and Boat Commission Stocked Trout Movement
Study, 3/12/2012
The PA Fish and Boat Commission conducted a Stocked Trout Movement Study completed

on March 13, 2012. Below is a map depicting where the two survey sites are located. Data for
the sites follows.
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Chemistries collected from Manada Creek at site
rivermile 9.12 with Site Latitude 402226 Longitude
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Table n. 764237 DMS or 402226764237. Site established 3/13/2012
by Fisheries Management Area 7. This site is currently

located within Section Number 3, 07D.

Air Temperature (°C): 18

General Chemistries Sample Time of Day: 1100

Site Secchi Disk Depth Reading: Not Collected

Secchi Disk Sample Time of Day: Not Collected

Dissolved Oxygen Test: Dissolved Oxygen Field Electrometric
Alkalinity Test: Total Alkalinity Field Mixed Indicator
Hardness Test: Total Hardness Field EDTA

PH Test: pH Field Colorimetric

Depth Temp D.O. Alk. Hard. Sp Cond. PH
(m) (°C) (mg/1) o
(mg/1) (mg/1) (umhos/cm@25°C) (su)
0.2 9.3 11.96 22 20 53 6.8
No Additional Chemistries Collected
Table n. Length/frequency distribution and biomass statistics
for all species enumerated from Manada Creek (0707D).

Site located at River Mile 9.12 with a site Lat/Lon of

402226/764237 DMS or 40.373970 -76.710230 DD.

3/13/2012. Collection gear Electrobackpack.

Site
currently located within section 3. Survey Date:

Site Area (Ha): 0.2640 Site Length (m): 330
Length Group Mean Estimated Estimated Estimated
Weight
(mm) Catch Weight (g) Used From Kg/Ha Number/Ha Number/Km

Brown Trout -
Hatchery

1111 27 StateMeanWt 102
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Total 27 0 Total Kg 102 82

Rainbow Trout

- Hatchery
1111 18 StateMeanWt 68 55
Total 18 0 Total Kg 68 55

This form is designed to accept data "SCORE" from : Form 2 -
Appendix A-1, Rapid Bioassessment Protocols For Use In Streams
and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and
Fish, Second Edition.

You are currently retrieving data from the following established
site:

Water: Manada Creek SubSubbasin - 07D Water LatLon = 401818 / 764006

Site Lat/Lon: 402226 / 764237 Site 3/13/2012
Date:

Site Survey Stocked Trout Movement Study

Purpose:

Site River Mile: 9.12

Time of Day Assessment Conducted

11:00
(2400hrs) :
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Habitat Parameter Reported Score |Habitat Parameter Reported | Score

1. Epifaunal Substrate / 10 8. (LB) Left Bank Stability 5

Available Cover: (LB) :

2. Embeddedness: 12 8. (RB) Right Bank 4
Stability (RB):

3. Velocity / Depth Regime: 16 9. (LB) Left Bank 8
Vegetative Protection:

4. Sediment Deposition: 14 9. (RB) Right Bank 8
Vegetative Protection:

5. Channel Flow Status: 18 10. (LB) Left Bank Riparian 5
Vegetative Width:

6. Channel Alteration: 17 10. (RB) Right Bank o
Riparian Vegetative Width:

7. Frequency of Riffles (or 17 |Entered Comments:

bends) :

Total Score: No Comments Entered
140
Table n. Collection site information from Manada Creek at site

rivermile 9.12 with Site Latitude 402226 Longitude
764237 DMS or 40.373970 -76.710230 DD using

Electrobackpack gear.

Fisheries Management Area 7.

Site established 3/13/2012 by
This site is currently

located within Section Number 3 within sub-subbasin

07D.

Site Parameter

Parameter Value

Survey Purpose
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Site USGS 7.5 min Quad(s)

Site Sub-SubBasin

Site Length (m)

Mean Site Width (m)

Site Area Hectares

Site Area Acres

County of Site

Law Enforcement Region

Law Enforcement District

WCO

Site Erosion

Site Water Flow

Site Shade Assessment

Site Terrestrial Vegetation
Assessment

Database Site Collector Code

Database Site Number

Site Comment

Site USGS Quad(s) Location:

Hershey

7D

330

Dauphin

SC

6085

Sweppenhiser, Mark A.

Not Recorded

P32-

Normal (water close to normal

water line)

Not Recorded

Not Recorded

07

4815

220 M DNS Pipeline Crossing
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Additional data recorded for Electro Fishing sampling

from Manada Creek
9.12 with a site Lat/Lon of 402226/764237 DMS or
40.373970 -76.710230 DD.

Table n.

section 3.

Survey Date:

(0707D) . Site located at River Mile

Site currently located within
3/13/2012.

Number of netters 2

Average Voltage 250

Average Watts 100

Current Description AC-Alternating Current (generator
w/shock box)

Electrode Description Two Fiberglass Poles / (Booms)

Electrode Configuration

8 Inch Diameter Ring

Anode Mobility Status Movable
Average Pulse Width 0.00
Pulses Per Second 0.0

Table n.

Fish collected from Manada Creek at site rivermile

9.12 with Site Latitude 402226 Longitude 764237 DMS or
40.373970 -76.710230 DD using Electrobackpack gear.
Site established 3/13/2012 by Fisheries Management

Area 7.
3, 07D.

This site is currently located within section

Common Name

Scientific Name

Coarse Abundance

Blacknose Dace

Brown Trout - Hatchery Salmo trutta

Rhinichthys atratulus

Rare (£3)

Common (26-100)
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Central Stoneroller

Creek Chub

Fallfish

Longnose Dace

Margined Madtom

Northern Hog Sucker

Rainbow Trout -
Hatchery

River Chub

Rosyface Shiner

Campostoma anomalum

Semotilus atromaculatus

Semotilus corporalis

Rhinichthys cataractae

Noturus insignis

Hypentelium nigricans

Oncorhynchus mykiss

Nocomis micropogon

Notropis rubellus

Present (3-25)

Rare (£3)

Present (3-25)

Common (26-100)

Rare (£3)

Present (3-25)

Present (3-25)

Common (26-100)

Present (3-25)

Shield Darter Percina peltata Rare (£3)
Tessellated Darter Etheostoma olmstedi Rare (£3)
White Sucker Catostomus commersonii Rare (£3)

Data for Site 09.51

Table n. Chemistries collected from Manada Creek at site

rivermile 9.51 with Site Latitude 402235 Longitude
764243 DMS or 402235764243.

by Fisheries Management Area 7.
located within Section Number 3,

Site established 3/13/2012
This site is currently
07D.
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Air Temperature (°C): 17

General Chemistries Sample Time of Day: 1100

Site Secchi Disk Depth Reading: Not Collected

Secchi Disk Sample Time of Day: Not Collected

Dissolved Oxygen Test: Dissolved Oxygen Field Electrometric
Alkalinity Test: Total Alkalinity Field Mixed Indicator
Hardness Test: Total Hardness Field EDTA

pH Test: pH Field Colorimetric

Depth Temp D.O. Alk. Hard. Sp Cond. PH
(m) (°C) (mg/1)
(mg/1) (mg/1) (umhos/cm@25°C) (su)
0.2 10.3 11.43 14 22 50 6.8
No Additional Chemistries Collected
Table n. Length/frequency distribution and biomass statistics
for all species enumerated from Manada Creek (0707D).

Site located at River Mile 9.51 with a site Lat/Lon of

402235/764243 DMS or 40.376350 -76.711970 DD.

3/13/2012. Collection gear Electrobackpack.

Site
currently located within section 3. Survey Date:

Site Area (Ha): 0.3012 Site Length (m): 317
Length Group Mean Estimated Estimated Estimated
Weight
(mm) Catch Weight (g) Used From Kg/Ha Number/Ha Number/Km

Brown Trout -

Hatchery
1111 37 StateMeanWt 123
Total 37 0 Total Kg 123
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Rainbow Trout

- Hatchery
1111 11 StateMeanWt 37 35
Total 11 0 Total Kg 37 35

This form is designed to accept data "SCORE" from : Form 2 -
Appendix A-1, Rapid Bioassessment Protocols For Use In Streams
and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and
Fish, Second Edition.

You are currently retrieving data from the following established
site:

Water: Manada Creek SubSubbasin - 07D Water LatLon = 401818 / 764006

Site Lat/Lon: 402235 / 764243 Site 3/13/2012
Date:

Site Survey Stocked Trout Movement Study

Purpose:

Site River Mile: 9.51

Time of Day Assessment Conducted

11:
(2400hrs) : 00

33



Habitat Parameter Reported Score |Habitat Parameter Reported | Score

1. Epifaunal Substrate / 9 8. (LB) Left Bank Stability 6

Available Cover: (LB) :

2. Embeddedness: 14 8. (RB) Right Bank 6
Stability (RB):

3. Velocity / Depth Regime: 17 9. (LB) Left Bank 7
Vegetative Protection:

4. Sediment Deposition: 3 9. (RB) Right Bank 8
Vegetative Protection:

5. Channel Flow Status: 18 10. (LB) Left Bank Riparian 4
Vegetative Width:

6. Channel Alteration: 15 10. (RB) Right Bank 5
Riparian Vegetative Width:

7. Frequency of Riffles (or 10 |Entered Comments:

bends) :

Total Score: No Comments Entered
122
Table n. Collection site information from Manada Creek at site

rivermile 9.51 with Site Latitude 402235 Longitude
764243 DMS or 40.376350 -76.711970 DD using

Electrobackpack gear.

Site established 3/13/2012 by

Fisheries Management Area 7. This site is currently

located within Section Number 3 within sub-subbasin

07D.

Site Parameter

Parameter Value

Survey Purpose
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Site USGS 7.5 min Quad(s)

Site Sub-SubBasin

Site Length (m)

Mean Site Width (m)

Site Area Hectares

Site Area Acres

County of Site

Law Enforcement Region

Law Enforcement District

WCO

Site Erosion

Site Water Flow

Site Shade Assessment

Site Terrestrial Vegetation
Assessment

Database Site Collector Code

Database Site Number

Site Comment

Site USGS Quad(s) Location:
Hershey

7D

317

Dauphin

SC

6085

Sweppenhiser, Mark A.

Not Recorded

P32-

Normal (water close to normal

water line)

Not Recorded

Not Recorded

07

4816

200 M DNS BRDG Intersection
Manada Bottom/Cliff Road




Table n.

from Manada Creek

Additional data recorded for Electro Fishing sampling

(0707D) . Site located at River Mile

9.51 with a site Lat/Lon of 402235/764243 DMS or

40.376350 -76.711970 DD.

section 3.

Survey Date:

Site currently located within
3/13/2012.

Number of netters 2

Average Voltage 250

Average Watts 125

Current Description AC-Alternating Current (generator
w/shock box)

Electrode Description Two Fiberglass Poles / (Booms)

Electrode Configuration

8 Inch Diameter Ring

Anode Mobility Status Movable
Average Pulse Width 0.00
Pulses Per Second 0.0

Table n.

Fish collected from Manada Creek at site rivermile

9.51 with Site Latitude 402235 Longitude 764243 DMS or
40.376350 -76.711970 DD using Electrobackpack gear.
Site established 3/13/2012 by Fisheries Management

Area 7.
3, 07D.

This site is currently located within section

Common Name

Scientific Name

Coarse Abundance

Blacknose Dace

Brown Trout - Hatchery Salmo trutta

Rhinichthys atratulus

Rare (£3)

Common (26-100)
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Common Shiner

Cutlips Minnow

Fallfish

Longnose Dace

Northern Hog Sucker

Rainbow Trout -
Hatchery

River Chub

Rosyface Shiner

Smallmouth Bass

White Sucker

Luxilus cornutus

Exoglossum maxillingua

Semotilus corporalis

Rhinichthys cataractae

Hypentelium nigricans

Oncorhynchus mykiss

Nocomis micropogon

Notropis rubellus

Micropterus dolomieu

Catostomus commersonii

Present (3-25)

Rare (£3)

Common (26-100)

Present (3-25)

Present (3-25)

Present (3-25)

Present (3-25)

Rare (<3)

Common (26-100)
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Attachment Il. Data from USGS’s Surface-water quantity and quality,
aquatic biology, stream geomorphology, and groundwater-flow simulation
for National Guard Training Center at Fort Indiantown Gap, PA, 2002-2005

Stream site name

and USGS Drainage Total Assual yiald Anmllal mean Maxir.num mean Minilpum mean
identification aria annual flow [{F/s)/mi?) daily flow daily flow daily flow

number {mi) (ft¥/s) (ft¥s) (ft¥/s) (ft¥/s)
Indiantown Run (01572950)
WY 2003 5.48 5,056 923 13.9 90
WY 2004 5,292 9266 14.5 384 2.8
WY 2005 4,730 863 13.0 139 1.2
Manada Creek (01573482)
WY 2003 B.59 7,589 883 20.8 201 1.7
WY 2004 7.848 913 21.5 819 4.0
WY 2005 6,010 700 16.5 215 1.7
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Pg. 13 Average load of the study period was 3.98 ton/square mile

Table6. Monthly and annual estimated sediment loads for the two continuous-record long-term sites at the Fort Indiantown Gap
facility based on suspended sediment concentrations and turbidity values. Loads for September 2004 and total loads for 2004 are
shown with and (without) the remnants of Hurricane Ivan.

Indiantown Run loads (tons) Manada Creek loads (tons)

Month 2003 2004 2005 2003 2004 2005
October 9.1 41 4 12 69 12
November 12 11 31 11 27 30
December 15 62 63 29 69 57
January 11 7.1 59 19 17 66
February 4.8 4.9 6.9 3 16 13
March 68 7.1 81 94 18 08
April 11 37 79 10 85 79
May 9.8 20 4 15 23 13
June 33 9.1 15 46 26 36
July 12 16 21 12 22 24
August 51 32 1.5 63 34 3.6
September 61 931 (46) .59 62 2,020 (55) 23
Totals 208 1,178 (293) 366 376 2,426 (461) 396

Table 7. Monthly and annual estimated sediment yields for the two long-term sites at the Fort Indiantown Gap facility, Lebanon and
Dauphin Counties, Pa.

Indiantown Run yields Manada Creek yields
Month (tons per square mile) (tons per square mile)
2003 2004 2005 2003 2004 2005
October 1.66 7.48 0.73 1.40 8.03 1.40
November 2.19 2.01 5.66 1.28 314 3.49
December 2,74 11.31 11.50 3.38 8.03 6.64
January 2.01 1.30 10.77 221 1.98 7.68
February .88 .89 1.26 35 1.86 1.51
March 12.41 1.30 14.78 10.94 2.10 11.41
April 2.01 6.75 14.42 1.16 9.90 9.20
May 1.79 3.65 T3 1.75 2.68 .85
June 6.02 1.66 274 5.36 3.03 42
July 2.19 292 3.83 1.40 2.56 2.79
August 9.31 5.84 27 7.33 3.96 42
September 11.13 170 (8.39) 1 7.22 235 (6.40) 27
Totals 54.36 214.8 (53.52) 66.79 43.80 282.0(53.64) 46.08
Average monthly 4.53 17.9 (4.46) 5.57 3.65 23.5(4.47) 384
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Load, in tons per month

Figure 7

Manada Creek Sediment Loads (without Hurricane Ivan)
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Sediment loads (tons) by month for years 2003 through 2005 at Manada Creek (01573482) with (top) and

without (bottom) the remnants of Hurricane Ivan (note scales are not the same).

Pg. 15
Pg. 20
Drainage area Map
ge 8 number Station name Site name Latitude Longitude
(square miles)
(fig. 9)
6.19 13 Manada Creek along McLean Road near Manada Gap, Pa. me-1 402506 764136
1.08 23 Unnamed tributary to Manada Creek near Manada Gap, Pa. utmem-1 402448 764216
8.59 14 Manada Creek near Manada Gap, Pa. me-1.5 402424 764234
1.64 24 Tributary along Horseshoe Trail to Manada Creek at Manada Gap, Pa.  utmem-2 402409 764252
255 25 Unnamed tributary to Manada Creek at Rt 443 near Manada Gap, Pa.  utmem-3 402410 764345
143 15 Manada Creek below Manada Gap at Manada Gap, Pa. me-2 402332 764238
2.57 26 Unnamed tributary to Manada Creek near Sand Beach, Pa. utmevRef-1 402036 764102
Pg. 21
Ma Site Habitat scores o
P Classification
number name 2002 2003 2004 2005 Mean
13 me-1 167 160 166 143 159 Optimal
14 me-1.5 176 171 186 130 166 Optimal
15 me-2 157 174 183 144 165 Optimal
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23 utmem-1
24 utmem-2
25 utmem-3
26 utmevRef-1
Pg. 27
Site name

Manada Creek above McLean Road (mc-1)
Manada Creek near Manada Gap (mc-1.5)
Manada Creek below Manada Gap (me-2)

Unnamed tributary to Manada Creek (utmem-1)
Unnamed tributary to Manada Creek (utmem-2)
Unnamed tributary to Manada Creek (utmcm-3)
Unnamed tributary to Manada Creek (utmcvRef-

Pg.29

175
164
144
147

1)

Map
number
(fig. 9)

173 168 142 165 Optimal
170 168 144 162 Optimal
156 152 158 153 Suboptimal
148 151 111 139 Suboptimal
Fish metrics
Catch-
per-unit Percent Percent Percent Total Total
effort native intolerant dominant numberof number of
species’ species species  individuals taxa
5.0 93 1 39 211 9
23 89 1 59 167 10
3.9 a4 3 45 141 13
34 81 4 64 181 5
No fish data collected
1.0 04 53 34
4.0 99 43 260

Table 16. Number and type of trout found at Fort Indiantown Gap and nearby off-facility sites, Lebanon and Dauphin Counties, Pa.

[shaded, off-facility sitez mm,millimeters]

Site name

Manada Creek above McLean Road (mc-1)

Manada Creek near Manada Gap (mc-1.5)

Manada Creek below Manada Gap (mc-2)

Unnamed tributary to Manada Creek (utmem-1)

Unnamed tributary to Manada Creek (utmem-3)

Map

(fig. 9)

23

25

Trout species

Brook
Brown

Brook
Brown

Brown
Rainbow

Brook
Brown

Brown
Rainbow

Size class
Small Medium Large
(1-100 mm)  (101-180 mm)  (181-500 mm)
0 | 1
5 7 2
0 1 0
14 3 2
5 0 1
0 0 2
5 2 0
29 4 1
0 0 1
0 0 1

Pg. 34
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Table 18. Site-specific geomorphic data for Manada Creek and Indiantown Run, Fort Indiantown Gap, Lebanon and Dauphin

Counties, Pa.

[XS, cross section; ft/s, cubic feet per second; ft*, feet squared; ft, feet; ft/ft, feet per foot; mm, millimeter; >, greater than; D84, particle size of which 84
percent of total sample is finer; D50, particle size which is 50 percent of particle size; D100, largest particle size from core sample]

Manada Creek geomorphic study site

Indiantown Run geomorphic study site

Parameter
Reach XS 761 Xs1218 Reach XS 347 XS 767

Bankfull discharge (ft*/s) 340 195
Bankfull area (ft%) 05.6 01.3 43.6 40.4
Mean bankfull depth (ft) 24 1.9 1.4 1.0
Maximum bankfull depth (ft) 35 3l 1.9
Bankfull width (ft) 403 47.0 310 40.5
Entrenchment ratio =22 =22 2.2 =22
Hydraulic radius (ft) 21 1.8 1.4 1.0
Bankfull slope (ft/ft) 004 004 004 004 012 028
Sinuosity 1.1 1.1
Stream class' C4 C4 Cc4 C3b
Valley type® i 1 1l I
D84 (mm) 110 118 136 147
D50 (mm) 50 35 52 69
D100 (mm) 229 76 457 305

'C-class streams are characterized by Rosgen (1996) as located in narrow to wide valleys, constructed from alluvial deposition, with well-developed flood

plains.

*Valley Type I is characterized by moderate slope with gentle sloping sides in colluvial valleys while Valley Type Ill is characterized by alluvial fans and

debris cones (Rosgen, 1996)
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Figure 16. Longitudinal profile at Manada Creek showing locations of two surveyed cross sections, Fort Indiantown Gap facility,

Lebanon and Dauphin Counties, Pa.

Left off on pg. 45

Summary of Site Assessment Results (pg. 84-86)
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Manada Creek along Mclean Road near Manada Gap, Pa. (me-1)

Manada Creek along MecLean Foad site 15 within a forested area. The stream width was about 5 meters, and the depth was
0.5 meter During the 4 vears of study, a beaver was active in the area. The taxa nchness ranged from 33 to 36, EPT values from
12 to 16, and the HBI scores from 3.64 to 4.96. It appears some of the increase in bictic index score was due to the presence
of oligochaetes and chironomids such as Micropsectra. Over time, the percentage of chironomids decreased and the numbers
of mavflies increased, lowering the HBI score and reflecting better water quality over time. The invertebrate commmmity was
indicative of a non-impacted water-quality condifion.

Manada Creek near Manada Gap. Pa. (me-1.5)

Manada Creek near Manada Gap was of a forested land use within 2 delayed harvest trout area. The stream width was
about 10 meters, and the depth was 0.3 meter. The reach mnchided a good mix of nffle-run-pool habitat. The taxa nchness ranged
from 25 to 36, EPT values from 8 to 12, and HBI scores from 3.10 to 4.13. The dommnant taxon was the stonefly Leucora for the
first 3 vears of collechon; the fowrth vear was domunated by the bydropsychid caddisfly, Chenmaropsyche, which raised the HBI
seare. The mvertebrate commmmty was mdicative of non-impacted water-quality condifions.

Manada Creek below Manada Gap at Manada Gap, Pa. (mc-2)

Manada Creek below Manada Gap was the widest and deepest stream sampled. The stream width was 15 meters, and the
depth was 1 meter. The area was mostly forested, with a few residences m sight; the reach contammed a delayed harvest trout des-
1gnation. The dominant taxon was the hydropsychid caddisflie Chewmarepsyche mm 2002 and 2004 Taxa nchness ranged from 27
to 35, EPT values from 9 to 13, and HEI scores from 3.31 to 4.27. The invertebrate commmmity was indicative of a non-impacted
water-quality condifion as the EPT numbers increased over fime.

LINT Manada Creek near Manada Gap, Pa. (utmcm-1)

Unnamed Trnbutary near Manada Gap was m a maxed forested, low-brush area beavily canopied wath shmbs. Stream
width was about | meter, and the depth was 0.1 meter The pH was around 6, specific conductance around 20 pS fem, and
water temperatures near 16.5°C. Taxa richness ranged from 22 to 46, EPT values from % to 17, and HEI scores from 3.15 to
4 55 The stream was not visible from the access road and exhibated a vanety of habitats. The beetle Promoresia and mavfly
Maceaqffertium were dominant. This reach also vielded the highest number of taxa richness collected at all 27 sites over 4 years.
The HBI for 2002 and 2004 was hkely because of the more tolerant chironomid abundance. The mvertebrate community was
indicative of 2 non-mmpactad to shightly impacted water-quahty condition.

Lnnamed Tributary along Horseshoe Trail to Manada Creek at Manada Gap, Pa. (utmcm-2)

Unnamed Trnbutary along Horseshos Traul was in a nearly impassable forested area with much overhanging vegetation. The
stream width was around 1.5 meters, and the depth was 0.2 meter The substrate was high mn zilt composition. The taxa nchness
ranged from 26 to 43, EPT values from 11 to 13, and HBI scores from 2.64 to 4.44. The dominant taxa were the stoneflv Lencira
and pollution-sensitive caddisfly Diplectrona until 2005 when cluronormids became the dommant animal shewing the begmmings
of mpact. The mvertebrate community was indicative of a pon-mmpacted water-quality condition until 2005 and was then imdica-
trve of a shghtly impacted condition.

LInnamed Tributary to Manada Creek at Route 443 near Manada Gap, Pa. (utmcm-3)

This ummamed tnbutary to Manada Creek dectly paralleled Route 443 and fowed within a narmow band of thuck shrubs
and trees. Stream width was around 2 meters, and the depth was 0.3 meter. Taxa nchness ranged from 26 to 34, EPT values from
9 to 14, and HBI scores from 3.22 to 5.40. A larse number of naidid worms 1n 2004 raised the biotic index In 2003, the midze
Rheotarmytarsiz was domunant. The water-quality condition vaned from a non-impacted to a shehtly impacted condition.

lUnnamed Tributary to Manada Creek near Sand Beach, Pa. (utmcvRef-1)

This ummamed tnbutary to Manada Creek near Sand Beach was mn a nammow forested npanan buffer zone, below a larze
diameter culvert pipe and near a2 housing development. The stream width was around 3 meters, and the depth was 0.3 meter.
A pH about 7 was recorded and a specific conductance near 300 uS/em. Taxa nebness ranged from 17 to 24, EPT values from
4 to 9, and HEI scores from 4.56 to 4.95. The donunant taxa were the elmid beetle Stenalmiz and the caddisfy Chimarra. The
site was beavily influenced by the suburban land uwse with part of the reach stabibzed by rip-rap and showed definite effects of
siltation. The water-quality condition was shghtly impacted.
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Station name: DManada Creek below Manada Gap at Manada Gap, Pa.

Station identifier: mc-2

LatLong: 40°23°32776°42°387

Sampling gear code: backpack elsctroshocker
Water temperatare (*C): 17.00

Drate of collection: 082572002
Station number: 01573301
Number of species af site: 13
TimeFass (mim_): 38

pH (mmitz): 5.92

Conductance (uS/cm @ 25°C): 454 Discharge (cobic feet per second): 1314
Imvestigators: Bilger, Brightbill Eggleston, O Brien, Schreffier, Schott, Botts
Range of
Total Parcent of 'l_[rlal Average  Ramgeof  Percent Average total
. nambear waight of . h total bength
Species name par total spacies weight weights total (miili lengths
. number (grams) {grams} waight i (milli-
species (grams) matars) meders)
Cutlips minnow 7 5 73 10 1-21 5 85 §1-116
Exoglozzum maxillingug
Biver chub 2 1 T7 33 5-T1 5 130 85176
Nocomiz micropogon
Spotail shiner 4 3 7 2 14 1 56 478
Notropis hudsomius
Blacknoze dace 54 435 123 2 14 b 53 4045
Rhimichiiys airatulus
Longnose dace 12 o 105 8 1-17 7 82 30-107
Rhinichtiys cataractae
Creek chub 25 18 152 § 1-10 o 49 30-134
Semonius aromaculatus
White sucker a ] 347 33 1-113 2 1138 40-214
Catasiomus commarson
Horthern hog suckar 4 3 o7 24 463 6 115 85177
Hypentelium nigricans
Marzined madtom 2 1 32 14 16 2 112 110-113
Nonrus imsigniz
Bainbow trout 2 1 41 220 211230 27 292 180303
Cncoriynchus mykizs
Brown trout G 4 105 175 &-57 ) 104 B6-135
Salmo trurta
Buock bass 1 1 45 44 45 3 120 120
Amblaplites rupesires
Teszellated dartar 2 1 4 2 2 1 44 4547
Etheastoma oimstedy
Totals 141 1,600

Ampmalies: none
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Station name: Mlanads Gap near Mansda Gap, Pa.

Station identifier:
LatLong: 40°24'247/76°42°347

me-1.5

Sampling gear code:  backpack slectroshocker

Date of collection: 08/232004
Station nomber: 01573432
Number of species at sitez 10
Time/FPass (min): 72

Water temperature (*C): 1483 pH (umits): 7.35
Condoctance (nSicm @ 25%C): 332 Discharge (cubic feet per secomd): 11.23
Inwestigators: Bilger, Brightbill, Eggleston, Schreffler, 0"Brien, Botts, Hepp
Range of
Total Percent of l'_utal Avorage  Rangeof  Percenmt Average total
. numbser weight of . ; total length
Species name per total s waight weights total mili lengths
" number spec {grams|) {grams) weight ' imilli-
spacies {grams) misbers | moters)
Cutlips minmow 3 2 11 4 idg 1 i11] 62-70
Exoglossim muillingua
Blacknose dace e 59 183 2 13 15 52 3642
Rhmichtiys atranius
Longnosa dace Bl 5 k] 11 418 3 oz 71-111
Rhmickthys cataraciae
Cresk chulb el 17 144 5 1-13 12 70 33-102
Semorilus atromaculans
White sucker 3 2 127 42 15-78 10 140 114-197
Catosiomis Commers.oni
Horthern hogz sucker 1 1 25 25 25 2 127 127
Hypentelium nigricans
Brown trout 12 11 573 30 2217 47 104 51-27%
Salmo iruita
Brook trout 1 1 53 53 53 4 175 175
Sahvelinus fonfinalis
Bluegzill 1 1 3 3 3 1 51 51
Lapomis macrochirus
Tessellated darer 2 1 3 2 1-2 1 50 4050
Erheostoma oimsiedi
Total 167 1,219
Anomalies: nons
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Station name: Manada Creek above Miclean Foad near Manada Date of collection- 08732004

{Fap, Pa.
Station identifier: mc-1 Station number: 01573472
LatLong: 40°25°06776°41°367 Number of species af site: ¢
Sampling gear code:  backpack electroshocker TimePass (min): 42
Water temperatare (*C): 146.74 pH (omifs): 657
Condoctance (u5/cm @ 25°C): 302 Discharge (cobic feet per second): 735
Imvestigators: Bilger. Brightbill, Eggleston, Schreffler, O'Brien, Botts, Hepp
Range of
Total Total Average
number Percent of waiaht of Average Rangeof  Percemt total | g i total
Spacias nama por total sp:t:ias weight waights total (milli lengths
. number {prams) {grams} waight i {milli-
Cles rams malars
e o ] | meters}
Cutlips minnow 4 2 37 a 422 1 83 G5-110
Exogiossum maxillingua
Spoteail shiner 3 1 11 4 i+ 1 70 T-T1
Notrapis hudsonius
Elacknose dace 82 o 155 2 14 [ 50 2667
Rhinichiiys atratulus
Creek chub 75 36 588 g 1-327 21 74 26-190
Semotilus aromacilatus
White sucker 15 8 1,041 G5 5-177 37 158 T7-257
Catostomus commersont
Erown trout 14 7 527 33 3-121 1% 139 65235
Saimo trutta
Erook trout 2 1 243 122 23-220 ] 2046 132-280
Sahwlimus fontnaliz
Smallmouth bass 1 1 153 153 153 5 228 128
Micropterus dolomieu
Teszzellated darter 14 7 35 3 14 1 53 4545
Etheastoma oimsied!
Total 211 1701

Anmomalies: Creek clmb—7 percent with blackspot, Smallmeuth bass—1 ) percent with leeches
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Station mame: TUnnamed Tobutary to Manada Creek at Foute 443 near

Manada Gap, Pa.

Station identifier: wonom-3
LatLomg: 40°24° 1077643457

Sampling gear code:  backpack electroshocksr

Station number:

Drate of collection:

Time/Fass (min.): 33

09/07/2004

01573496
Number of species at site:

-
i

Water temperature (“C): pH (units): 7.09
Conductance (n5cm @ 25°C): 4§11 Discharge (cubic feet per second): 1.14
Investigators: Bilger, Brightbill, Eggleston Hainly
Range of
) nlmih?!r Percent of “;n::uf Average  Rangeof  Percemt u::IuIr:::m Iugal
Spces ane S R R
species {grams} maters| metars)
Cutlips minmow 2 [ 3 4 4 1 68 66-70
Exeglossm madllingua
Blacknose dace 18 53 44 3 1-4 3 58 36-70
Rhimichiiys atratu s
Cresk chuly 7 21 54 B 1-14 3 ] F0-114
Semofilus atromaculans
White sucker 4 12 248 62 1-140 15 157 47144
Carosiomis commarsoni
Fainbow wout 1 3 235 234 236 15 302 302
Oncorfpymchis mykiss
Brown trout 1 3 1,027 1,027 1,027 43 443 445
Salmo trutta
Tessellated darmer 1 3 1 1 1 1 48 48
Erheostoma olmstedi
Toital 34 1,620
Anomalies: nons.
Station name: Tlnnamed Tributary to Manads Creek near Manzda Date of collection:  09/15/2004
zap, Pa.
Station identifier: wmom-1 Station number: 01573480
LatLong: J40F1448776°427°167 Number of species at site: 3
Sampling gear code: backpack elscmoshocker TimePass (mim_): 53
Water temperatare (“C): pH (omifs): 7.868
Conductance (uS/icm @ 25 “C): 199 Discharge (cobic feet per second): 116
Imvestigators: Bilger, Brighthill, Eggleston, Hamly
Average Range
_ “:m Percent of w:i[::: of Ma!agu Rm_ua of  Percent Ima:] of i:al
Specios name per total spacies weight waights l:l}!.ﬂl Im_gl_h |El_ﬂ‘l_l‘5
spacies number {orams) {grames) {grams} weight { il {milli-
maters)  meters)
Blacknose dace 116 G4 188 2 14 27 50 3866
Rhinichthys airatilus
Creek chub 23 13 175 8 1-34 25 20 40150
Semoniur aromacikatus
Browm tromt 34 19 267 8 1-0% 38 72 47-214
Salmo frutta
Brook trout 7 4 &7 10 422 10 a0 64134
Sahvelimus fontinaliz
Teszellated darter 1 1 § ] § 1 58 38
Etheastoma olmsted?
Total 181 703
Anomalies: none
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Taxonomy

Toleramce
SCOTE

Manada Creek along
MiLean Road near
Manada Gap, Pa.

Mamada Creek near
Manada Gap, Pa.

Manada Creek below
Manada Gap at
Manada Gap, Pa.

21202 853 720004 BAGDS BANE SR TAAROM AONS BAAE NS AT BATE

PLATYHFLMINTEES
TUBBELLARTA
TRICLADIDA
Plamoriidhe
NEMERTEA
EMCPLA
HOPLONEMFRIEA
Tetrastemmaridag
Prostoma
MNEMATCDA
AMNMFLIDA
ERANCHIOEDELLAE
OLIGOCHAFTA
LUBRICULIDA
Lunshricalidsg

o

M. behnmgz
Pristima
Tubificidas
Tubdficidae o' capillifoer satzs
Tubificidae w'o capillifors sate
LIBRICTNA
MOLLUSCA
GASTROPODA
MESOGASTROPODA
Vniparidse
Campedoma deci sim
EASOAMATOPHORAL
Amcylidas

Farrivia

EMVATNIA
VENERODA
Corhirnlidas
Carbiceh Seimga

LA LA LA LA

10
10
10

1 _
1 7
1 1

[

— 13
2 —
— 1
5 —

— 1 —

13 15 19 —
1 2 R —
1 3 R —
1 — 1 —

— — 1 —



Tolerance
BCOre

Manada Creek along
Mclean Road mear
Manada Gap, Pa

Manada Creek near
Manada Gap, Pa

Manada Creek below
Manada Gap at
Manada Gap, Pa.

R20? RSO3 TVZRDL BNS0S N2 AT03 TR BSS B2 21303 AR BEAS

ARTHROPODA
CRISTACEA
MALACDETRACA
ISCPCDA

Gammams.
DECAPCDA
Camlbaridae
Camnbars:
Crromsctes
INSECTA
COLLFMEBCTA
Extomoteyidas
Tncdommdae
Isotommems
EPEIFMER OPTERA
Laptophlshiide
Habrophlchiz
Hahbrophlehiodss

Ephamaridse

Litvhrancha mamat

12
10

2 2 -]
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Tanonomy

Toleramce
SCOT8

Manada Creek along
McLean Road near
Manada Gap, Pa.

Manada Creek near
Manada Gap. Pa.

Manada Creek below
Manada Gap at
Mamada Gap, Pa.

1202 81600 TR 8155 BNN2 ARIE 7AW A958R 211N AR ARTE

Cremwlla 0 —_— —_— —_— —_ —_ —_ 1 —_ —_ —_ —_ —_

—_ —_ —_ —_ _ —_ —_ _ —_ 3 —_

Epharsaralla 1 _
Enrylophslla 2 — — — — — — 1 — — — — —
Semawla 3 — — — — — — — — — 1 —_ —

@

23 4 4 F L 10 3 £ g 4 LG

Isommychiidss 3 —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_
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Clonaericmida
EL — — —_ — — — — — — —_ — —
HEMIFTERA —_ —_ —_ —_ —_ — —_ —_ _ —_ _ —
Velidas
Bficroualia ] _ —_ —_ —_ — — —_ —_ —_ —_ —_ —
Riagmsla ] — —_ —_ 1 —_ — — — — — — -
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Taxomomy

Tolerance
sCore

Manada Creek along
Mclean Road mear
Manada Gap, Pa.

Manzda Creek near
Manzda Gap, Pa.

Manada Creek below
Manada Gap at
Manada Gap, Pa.

BAZN2 BA1ST3 V2R BA505 BN ASTE TR BS0S BN02 81303 AR B'NNS

COLECFTERA
ADEPHAGA
Crrinidae
Diimertus
POLYPHAGA
Eydophilidae
Enochrs
Eydrobins
Praphacidss
Ectopia
Prophams
Larpyridse
Elmidas
Ancyronxy variegata
Mazenyche glabrats
Macemych
Cptowenym

[ S PR PR

— 1 4
3 . 1
13 4 1
E O — 1
& 1 m
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Toleramce
SCOTe

Manada Creek along
MzLean Road near
Manada Gap, Pa.

Manada Creek near
Manada Gap, Pa.

Manada Creek below
Manada Gap at
Manada Gap. Pa.

81202 81502 TR 81508 BNN2 BN TR 8ONS BNAR 2naNe A6 BRE

Prxchomyndse

&

[ ]

[ () A LA R ER -d DOm0 LA [BCR ]

[

1 —_ 2
10 — &
—_ 1 —
_ —_ 1B
28 32 7
17 12 19

1 — —
—_ 1 —
—_ 1 —_

1 —_ —_
_ —_ 1
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Taxomomy

Tolerance
SCOMe

Manzda Creek along
Mclzan Road mear
Manada Gap, Pa

Manada Creek near
Manada Gap, Pa.

Manzda Creek below
Manada Gap at
Manada Gap, Pa

B2 A5 7RO BA5T5 BNVE BS03 TR BTNS B2 BM3N3 BRAM BRAS

Tormiicidae
Archips 5 — —_ —_ —_ — —_ —_ —_ —_ —_ _ _

DIFTERA (red noc-omdges, purple midaes) & —_ — — — — —_ —_ — — — — —
Camatopogomidas & —_ — — — — —_ —_ — — — — _
Africhopogon & — — — — — — — — — — — —
Profarzia & — — — — — — — — — — — —

5 — — — — — — — —_ —_ —_ —_ —_

i

& — — — — — — — — — — — —
Breme¥rialla & — — — — — — — — — — — —
Miacopelopia & —_ — — — — —_ —_ — — — — _

Ahlsbaarmyia 5 — — — — —_ —_ —_ —_ — — — —
Conchapslopia ] - - — — — — — —_ —_ —_ —_ h]
Nilotamypus ] — — — — — — — —_ —_ —_ —_ —_
Paramarin ] — — — — — — — — — — — —
Fheopalopiz 4 — — — — — — — 1 — — — —
Thisnsmomninryia g ] 4 — — — 12 T — — T 3 3 —
Znalizyia £ — — — — — — — —_ —_ 1 —_ _

Corymonemrind

Coryzongora

Brillis flxniferms 3 — — — — — — — — — — — —
Cricenpus - - 1 - - = = 1 - - = 1

Cricotopus/Cirthockading 7 - — — —_ —_ — — — — —_ —_ —
Cricctopus bicinctas 7 — —_ —_ — — — — — — — — —

Cricotopus wismismnds 7 — — —_ —_ — — — — — — — —

Deiploclndins 5 — — — — — — — — — — — —
Exlicia Farralla 4 - - — - - — — —_ — 1 — —_
Exlicia Fartalla bralbemi gr. 4 - — — —_ —_ — — — — —_ —_ —
Elicia Fartalla claripanmis £ — — — — — — — — — — — —
Erliciefarialla deromica gr. 4 — — — — — — — — — — — —
Ericiefarialla preudomontaea gr. £ — — —_ —_ — — — — — — — Fl
Fialazislla 3 — — —_ —_ — — — — —_ —_ — —

Heterotrissocladius earcidus g 4 — —_ —_ —_ — —_ —_ —_ —_ _ _ —

Ermmcazmittia 1 —_ — — — — —_ — — — —_ _ —_
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Toleramce
ECOTE

Manada Creek alang
MizLean Road near
Manada Gap, Pa.

Mamada Creek near
Manada Cap. Pa.

Manada Creek below
Manada Gap at
Manada Gap, Pa.

BM202 81503 T2ANY BNRUS BN ALAD TR 29N BN BNl AnTd A0S

Chironomms

Glyptotexdpses

Pamtamytarmms
Khootaytaree
Rlootoytares exigms g
Flootaytares palucidn:
Stanpalling

Stanpallina sp.
Stanpallinglla

Sublattea coffmani

Tamytarsus
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Taxomomy

Tolerance
5COre

Manada Creek along

Mclean Road near
Manada Gap, Pa.

Manada Creek near

Manada Gap, Fa.

Manada Creek balow

Manada Gap at
Manada Gap, Pa.

1202 811513 V2874 21505 AN B3 TEERM 905 2102 41303 AR BRNS
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Unmamed Tribatary to Tribartary along Unmamed Tributary to
Toleramce Manada Creek near Horseshoe Trail to Manada Manada Creek at Bt 443 near
Taxanaomy o Manada Gap, Pa. Creek at Manada Gap. Pa. Manada Gap. Pa.

8N202 AN 72000 BONS BN 21303 260 A0S B4R BT AR AN

PLATYHFIMINTEES

TRICLADIDA
Plazariihe 1 R | - - - - - - - 1 —
NEMERTEA

HOPLONEMEFRIEA
Tatrastemmatidag

HEMATODA i - - - - - - 1 = = = = =
AMNELIDA

ERANCHIOEDELLAE §Ei | - - - - - - - - - - = -
CLIGOCHAETA
LUBRICULIDA

5 _ —_ _ — —_ —_ _ —_ —_ _ — —_
Lumhricdidie 3 R | SR — 1 - — 1 T =
Erkipidriu 5 - - - - - - - = = = = -
Lumhricubs 5 - - - - - - - - = = — s

TUHLFICIDNAL
Enchnymacidas 10 —_ —_ _ — — 1 —_ —_ — — — —_

M. bakningi fi - - - - - - = 3 = = -
Brirtm E - = = = = = = = = = = =

Tubificidse W @—- = = = —_- = =1 = = = =
Tubificidse w/ capillifm wie w1 - - - - - - - 1 = = -
Tubificidse win capilliform seme 10 B U
LUMBRICTNA fF | - - - - - - - - - = =
MOILUSCA

GASTROPODA

MEEDGASTROPODA

Vhiparidse

EIVATNTA
VEMERDIDA

§ — — — — — — — — — — — —
Pisidsdss 1 _ 2 _ 1 —_ g —_ 3 1 1 —_ 1

BPigidinm. ] — — — — — — 12 —_ —_ — — —_

1 _ —_ 3 —_ —_ —_ —_ —_ —_ —_ —_ —_

CHELICERATA
ORIBATE E - - = = —=- = = 1 = = = -



Tolerance
sCOMe

Umnnamed Tributary to
Manazda Creek near
Manada Gap, Pa.

Tribwiary along
Horseshoe Trail to Manada
Creek at Manada Gap, Pa

Unnamed Tribwtary o
Manada Creek at Bt 45 near
Manada Gap, Pa.

AETHROPODA
CRITSTACEA
MATACOSTRACA
IS0PCDA
Asallidae
Cagcidoma
Liraus
AMFHIPODA
Crangomyttidae
Crangomyx
Camrarids
(Cammams
DECAPCDA
Cambaridas
Camibarz:
Omoozectes
INSECTA
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Emtomobryidss
Teotoamidae
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EFHEMEROFTERA
Leptophlabiidss
Habrophlehiz
Habrophlehindss

Epbemaridae

Liinhrancha recunam
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Unnamed Tribwtary to Tribartary along Unmamed Tributary to
Tolerance Manada Creek mear Horseshoe Trail to Mamada Manada Creek at R 833 near

Taxonomy fE— Manada Gap, Pa. Creek at Manada Gap. Pa. Manada Gap, Pa.
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Taxomomy

Tolerance
SCOME

Unnamed Tributary to
Manada Creek near
Manada Gap, Pa.

Tribwtary along

Unnamed Tribwtary to

Horseshoe Trail to Manada Manada Creek at Rt 85 near

Creek at Manada Gap, Pa.

Mznada Gap, Pa
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Unmamed Tribwtary to Tributary along Unmamed Tributary to
Tolarance Manada Creek near Horseshoe Trail o Manada Manada Creek at Bt 443 near
Taxanomy J— Manada Gap, Pa. Creek &t Manada Gap, Pa. Manada Gap, Pa.
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Unnamed Tribnkary to Tribwiary along Unnamed Tribwtary o
Tolerance Manzda Creek near Horzeshoe Trail to Manada Manada Creek at Rt 40 near

Taxonomy i — Manada Gap, Pa. Creek at Manada Gap, Pa. Manada Gap, Pa

202 AN TZATd BT BN B33 AW BSS aN402 AR08 AR RG0S5
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Unnamed Tribatary to Tributary along Unmamed Tribwtary to
Toleramce  Manada Creek near Horseshoe Trail to Manada  Manada Creek at Rz 443 near
Taxanomy - Manada Gap, Pa. Creek at Manada Gap, Pa. Manada Gap, Pa.
21202 2503 TR RS BANZ BAND BRI BTGNS AN AGIE AR RAATS
Criecladin lignicel § - - - - - — 2 k] —_ — 1 —
Pamickasonc ladns 2 — — — 2 — — — — — — — —
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Pammwiriocnemms 3 2 9 — - 1 1 2 - 1 2 -
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Unnzmed Tribuiary to Tribwtary along Unnamed Tribwiary o
Tolerance Manada Creek near Horseshoe Trail to Manada  Manada Creek at Bt 483 near

Taxonomy — Manada Gap, Fa. Creek at Manada Gap, Pa. Manada Gap, Pa
B2 RSO3 77T BSOS AN AN303 AR AS0S BN412 AR13 AR ANRTS
Tipula g I — 1 - - =
Antocka 3 1 - 1 1 1 - 1 e 3 3 5
Diicranota 3 1 - - = = 3 - == = = = =
Haxatomm 2 - 1 I — 2 1 U —
Limmopiils 3 U —
Limomia g U —
Minlopkihs 4 e
Pilariz 7 I — 1 U —
Atherix 4 —_ —_ —_ —_ —_ —_ —_ _ _ _ _ _
Erzupididss g U — 1 U —
Chelifera £ e — 1 2 1 R — 3 2 —
Climecsrz £ i — 1 e —
Hamarodrozmis & I — 1 I — 1 - - = 1
Sormriomyides 7 - - - = = = = 1 I —
Tabanidas
Chrviegs 5 1 1 1 U —
Eglbridas £ e — 1 e —
Pychodidan 18 .
Tetal 3 33 45 B 5 35 37 4 25 il 4 33
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Total FPT Taxa [ ¥ g 17 11 12 11 12 15 9 10 14 11
Total EPT 45 0 71 pL & b i ] 55 T 31 7B mn
Parcazt EPT #66 1151 341 1186 &7 A0S 3EIT 414 4T 3607 2765 4055
HHL 437 3E2 315 43 3T & 1 444 3z 3 314 a4
Mumbar Chironomyidae taxa -1 14 14 15 -1 e 19 15 4 10 B 9
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Attachment I1l. DCCD Macroinvertebrate Data, Coldwater Conservation

Plan
Project: Manada Coldwater Heritage Plan
OB (observed SV (Standardized
Sample ID: MNDA 07.12 Metrics value) value) CorrectSV
HBI= 2.231818182 0.957852259  95.78522587
Collection Date: 4/23/2014 Total Taxa = 20 0.606060606 60.60606061
Collector(s): MWB Becks 3= 10 0.263157895  26.31578947
Subsample
Target: 200+/-20% Shannon Div= 1.993825228 0.697141688 69.7141688
Subsample Size: 220 EPT Taxa (0-4)= 10 0.526315789 52.63157895
%PTV (0-3)= 38.18181818 0.451855836  45.18558365
I1BI 58.37306789
Order (or higher) Family Genus Lifestage Count
Coleoptera Elmidae Stenelmis L 1
Coleoptera Elmidae A 1
Coleoptera Psephenidae Psephenus L 32
Diptera Chironomidae L 7
Diptera Empididae 1
Diptera Simuliidae 1
Ephemeroptera Baetidae Acentrella L 1
Ephemeroptera Ephemerellidae  Drunella L 4
Ephemeroptera Ephemerellidae  Ephemerella L 18
Ephemeroptera Ephemeridae Ephemera 2
Ephemeroptera Heptageniidae Maccaffertium 66
Ephemeroptera Heptageniidae Stenacron L 1
Ephemeroptera Isonychiidae Isonychia L 54
Megaloptera Corydalidae Corydalus 1
Odonata Zygoptera 1
Plecoptera Perlidae Acroneuria L 2
Trichoptera Hydropsychidae Cheumatopsyche L 13
Trichoptera Hydropsychidae  Hydropsyche L 5
Trichoptera Philopotamidae  Chimarra L
Trichoptera Rhyacophilidae  Rhyacophila L 4
Total:
220
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Project: Manada Coldwater Heritage Plan
OB (observed SV (Standardized
Sample ID: MNDA 08.72 Metrics value) value) CorrectSV
HBI= 2.668604651 0.903994494  90.39944943
Collection Date: 4/23/2014 Total Taxa = 20 0.606060606 60.60606061
Collector(s): MWB Becks 3= 12 0.315789474 31.57894737
Subsample Target: 200+/-20% Shannon Div= 2.29875605 0.803760857 80.37608565
Subsample Size: 172 EPT Taxa (0-4)= 9 0.473684211 47.36842105
% of Sample Picked: %PTV (0-3)= 36.62790698 0.433466355 43.34663548
1BI 58.94593326
Order (or higher) Family Genus Lifestage Count
Coleoptera Elmidae Stenelmis L 14
Coleoptera Psephenidae Psephenus L 39
Diptera Chironomidae L 3
Diptera Simuliidae 2
Diptera Tipulidae Antocha L 2
Diptera Tipulidae Dicranota L 4
Diptera P 5
Ephemeroptera Baetidae L 1
Ephemeroptera Ephemerellidae  Drunella L 18
Ephemeroptera Ephemerellidae  Ephemerella L 23
Ephemeroptera Heptageniidae Maccaffertium 16
Ephemeroptera Isonychiidae Isonychia L 6
Odonata Gomphidae 1
Plecoptera Chloroperlidae 5
Plecoptera Perlidae Acroneuria L 3
Trichoptera Hydropsychidae Cheumatopsyche L 14
Trichoptera Hydropsychidae  Hydropsyche L 12
Trichoptera Philopotamidae  Chimarra L 2
Trichoptera Psychomyiidae Psychomyia 1
Cambaridae 1
Total:
172
Project: Manada Coldwater Heritage Plan
MNDA
Sample ID:  10.17(2014)
Metrics OB (observed value) SV (Standardized value)  CorrectSV
Collection Date: 4/23/2014 HBI= 2.31884058 0.947122 94.7122
72.7272727
Collector(s): MWB Total Taxa = 24 0.727272727 3
Subsample 42.1052631
Target: 200+/-20% Becks 3= 16 0.421052632 6
86.6984209
Subsample Size: 207 Shannon Div= 2.47957484 0.86698421 7
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% of Sample 68.4210526
Picked: EPT Taxa (0-4)= 13 0.684210526 3
Subsample 64.0311008
Date: %PTV (0-3)= 54.10628019 0.640311008 2
71.4492183
I1BI 9
Order (or
higher) Family Genus Lifestage Count
Coleoptera Elmidae Optioservus A 3
Coleoptera Elmidae Stenelmis L 1
Coleoptera Psephenidae Psephenus L 13
Diptera Chironomidae L 12
Diptera Empididae 5
Diptera Simuliidae 10
Diptera Tipulidae Antocha L 18
Diptera P 9
Ephemeroptera Baetidae Acentrella L
Ephemeroptera Ephemerellidae Drunella L 37
Ephemeroptera Ephemerellidae Ephemerella L 14
Ephemeroptera Heptageniidae Epeorus L 1
Ephemeroptera Heptageniidae Maccaffertium 11
Ephemeroptera Isonychiidae Isonychia L 6
Ephemeroptera Leptophlebiidae L 1
Megaloptera Corydalidae Nigronia L 4
Plecoptera Perlidae Acroneuria L 7
Plecoptera Perlodidae Isoperla L 5
Cheumatopsych
Trichoptera Hydropsychidae e L 20
Trichoptera Hydropsychidae Hydropsyche L 9
Trichoptera Philopotamidae Chimarra L
Trichoptera Psychomyiidae Psychomyia 1
Trichoptera Rhyacophilidae Rhyacophila L 17
Trichoptera Uenoidae Neophylax L 1
Total:
207
Project: Manada Coldwater Heritage Plan
Sample ID: MNDA 11.65
Metrics OB (observed value) SV (Standardized value) CorrectSV
Collection
Date: 4/23/2014 HBI= 2.056338028 0.979489762 97.94897622
Collector(s): MWB Total Taxa = 27 0.818181818 81.81818182
Subsample
Target: 200+/-20% Becks 3= 19 0.5 50
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Subsample

Size: 213 Shannon Div= 2.644087221 0.924506021 92.45060213
EPT Taxa (0-4)= 12 0.631578947 63.15789474
%PTV (0-3)= 59.62441315 0.705614357 70.56143568
I1BI 75.9895151
Order (or
higher) Family Genus Lifestage Count
Coleoptera Elmidae Optioservus A 3
Coleoptera Elmidae Stenelmis L 5
Coleoptera Psephenidae Psephenus L 13
Coleoptera Ptilodactylidae Anchytarsus L 1
Diptera Chironomidae L 12
Diptera Simuliidae 1
Diptera Tipulidae Antocha L 1
Diptera Tipulidae Hexatoma L 2
Ephemeroptera  Baetidae L 2
Ephemeroptera  Ephemerellidae  Drunella L 22
Ephemeroptera  Ephemerellidae  Ephemerella L 15
Ephemeroptera  Heptageniidae Maccaffertium 27
Ephemeroptera  Heptageniidae Stenacron L 1
Ephemeroptera  Isonychiidae Isonychia L 10
Megaloptera Corydalidae Nigronia L 9
Megaloptera Sialidae Sialis
Odonata Gomphidae 2
Plecoptera Chloroperlidae 1
Plecoptera Perlidae Acroneuria L 18
Plecoptera Perlodidae Isoperla L 40
Plecoptera Pteronarcyidae  Pteronarcys L 1
Plecoptera 1
Trichoptera Hydropsychidae = Cheumatopsyche L 8
Trichoptera Hydropsychidae  Hydropsyche L 8
Trichoptera Philopotamidae  Chimarra L 1
Trichoptera Rhyacophilidae  Rhyacophila L 6
Cambaridae 1
Oligochaeta A 1
Total:
213
Project: Manada Coldwater Heritage Plan
Sample ID: MNDA 13.64 Metrics OB (observed value) SV (Standardized value) CorrectSV
HBI= 1.797979798 1.011346511 101.1346511
Collection
Date: 4/22/2014 Total Taxa = 31 0.939393939  93.93939394
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Collector(s):
Subsample
Target:
Subsample
Size:

Order (or
higher)

Insects
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Megaloptera
Megaloptera
Odonata
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera

Trichoptera

Trichoptera

Trichoptera

MWB
200+/-20%

198

Family

Elmidae
Elmidae
Elmidae
Psephenidae
Chironomidae
Simuliidae
Tipulidae
Tipulidae
Baetidae
Baetidae
Ephemerellidae
Ephemerellidae
Ephemerellidae
Heptageniidae
Isonychiidae
Leptophlebiidae
Corydalidae
Sialidae
Gomphidae
Chloroperlidae
Nemouridae
Perlidae

Perlodidae

Hydropsychidae
Hydropsychidae
Hydropsychidae
Philopotamidae
Psychomyiidae
Rhyacophilidae

Uenoidae

Becks 3=
Shannon Div=

EPT Taxa (0-4)=
%PTV (0-3)=

Genus

Optioservus

Stenelmis

Psephenus

Antocha
Dicranota

Acerpenna

Drunella
Ephemerella
Eurylophella
Maccaffertium

Isonychia

Nigronia

Sialis

Amphinemura
Acroneuria

Isoperla

Cheumatopsyche

Hydropsyche

Chimarra

Rhyacophila
Neophylax

17
2.424388044

17
55.05050505
1Bl

Lifestage

l_l_>l_l_

r - - -

r - - -

-

Total:

0.447368421

0.847688127

0.894736842
0.651485267

11
21
21
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)]
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198

44.73684211

84.76881272

89.47368421
65.14852669
79.86698512
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Project:

Sample ID:

Collection
Date:

Collector(s):
Subsample
Target:
Subsample
Size:

Order (or
higher)

Insects
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera

Diptera

Diptera

Diptera

Diptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Lepidoptera
Megaloptera
Plecoptera
Plecoptera
Trichoptera
Trichoptera
Trichoptera
Trichoptera
Cambaridae

Oligochaeta

Manada Coldwater Heritage Plan

UMNA 00.01

4/23/2014
MWB

200+/-20%

166

Family

Elmidae
Elmidae
Psephenidae
Ptilodactylidae
Chironomidae
Empididae
Tipulidae
Tipulidae
Tipulidae
Ephemerellidae
Ephemerellidae
Ephemeridae

Heptageniidae

Corydalidae
Perlidae
Perlodidae
Hydropsychidae
Hydropsychidae
Philopotamidae

Rhyacophilidae

Metrics

HBI=

Total Taxa =
Becks 3=

Shannon Div=
EPT Taxa (0-4)=
%PTV (0-3)=

Genus

Optioservus
Stenelmis
Psephenus

Anchytarsus

Antocha
Tipula

Ephemerella
Eurylophella
Ephemera

Maccaffertium

Nigronia
Acroneuria
Isoperla
Cheumatopsyche
Hydropsyche
Chimarra

Rhyacophila

OB (observed value)

3.126506024

22
10
2.457270619
8
22.28915663
IBI
Lifestage
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
A

SV (Standardized value)

0.847533166
0.666666667

0.263157895

0.859185531
0.421052632
0.263777001

Count

34

10

A B W L N NN

24

15

22
18

= = O

Total:
166

CorrectSV

84.7533166
66.66666667

26.31578947

85.91855311
42.10526316
26.37770015
55.35621486
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Attachment IV. Data sheets from the Fish Surveys led by DEP, 7/23/2014

Unassessed Waters Surveys - 2014

1 Sci Collectar - Sample -
Survey Leader: M\\\!Q_(" 1Pmn'lit.# DL‘ -)O Date 7/91%/‘“{
Water Name: %ﬂf;d’.{. C[‘G@ Ve Mouth Latitude: )/ ﬁO ApY11
Tributary to: Swg}gra Cjﬁ.k‘. outh Longltude:  \n/ 2. bEBI )
Site Latitudo: | 1O, BhHSE Site Longitade: W ~ 4. 10849
Site Lengths {62 P\ Widths:

(meters) {meters)

Jushide

Site Location: hwo Waeda BH{”\ Q\.&l é\bwo'.hﬁi avo LD m

Gear Used: PusedDc: A5 vors 2020
Stralght DC: valls Sampling Effort {min): 2
Other (specity): —_—
Spacies
Species: Species: Qecurrence:
Size Group Number Caught: Number Caught:
Pass 1 Pass 2 Pass 3 Pass 1 Pass 2 Pass 3 ({t}cl-t ‘s‘f\ﬁﬁ- f)
26- 40 ]m Feh Bty - €
Cottyps - ¢
50 - 74 nin - .
gy My ;LJ’ L
PN I -
76 - 80 mm oy :eﬁ"l\nwj. 1\:\0‘\:.% i ?
Lwde Socke~ -C
100 - 124 mm Py . Poese. soe bar=
Loppnpst, e = C
125 - 149 mnt [3 b nase ;-.JQ/.(-. -
150 - 174 mm
175 - 199 mm
200 - 224 mm
225 - 243 mm
250 - 274 mm
275 - 288 m
300 - 324 mm
Time of Day: Dq 00 Water Temp: I ?5 ° G P
Eleciromelic
Colommetic
Tot Alk: g | Tol Hard: mgi Spec Cond: umhes
Eleciromeliic I. Electromatic
Coiamalic | Coloumetic

M Tgder owtalle que wader Qw‘\ﬁ‘}. Fﬁm‘\@ﬂﬂ/ measacerond,

Comments:
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Unassessed Waters Surveys - 2014

' Sai Coll Samplo - f
Survey Leader: M\“ﬂ‘, C'Pe?m?tc::r 'I‘?u' ar;:t: //g-‘) Ll

Water Name: N\ﬁhfxdﬁ Cleek Mouth Latitude; H, ]Q.ﬁb‘f?f
Trbutaryto: _ Swature, (rvole Mouth Longitude: W =6, 6B 1

site Latitude: & Ooa.ll’} 7 ’/’ Sito Longitude: 76 OQQ ’ D) a
Yo, AN =76, 7057%

Sita Length: iw A Widths
SHE;T;:LTEOII b\% (, o, (l‘ (’,(’ ﬂd QAH)L]’ L 6-_5‘ -?) Avg 2 A
dwe, fom pipefe

Gear Used: Pulsed DC. 'a% > volls \
Straight DC: volls Sampting Effort {min): Qq 3 I
Other (specify):
- Spacies
spectes: RN Spocles: Oceurrence:
Size Group Number Caught: Number Caught:
Pass 1 Pass2  Passd Pass 1 Pass 2 Pass 3 B’ l’( bf\f'ﬂ’ Nd

25 - 48 mm

(‘\7{'11\?_5 Mannov - £
. Gf'w'n'Tf I 2t R
Reck Ras s - p
Riuq( (l\._}&;} -P
Matfm - P

75-98 mm

100 - 124 mm

125 - 149mm l{mb fege Dute ™
o . -
150 - 174 mm ! ~-‘.*‘E Unyer £ “-!.’f @
Rloe G| -
178 - 188 mm
200 - 224 mm
225 - 249 mm
2B0 - 274 mm
275-295% mm
300 - 324 mm
Ly - '-A
Time of Day: 10315 Waler Temp: /B * ¢ pH:
Electematric
Colommalric
Tot Adk: myil Tot Hard: ) Spec Cond: umhos
Eleclomaine Elscirometric
Colormysiic Caoimatiic

Commenis: LJ(-\‘\-H'( ﬁl\,\; 101.‘_J wieheo {i‘“l.l.\,:] o (enw
Al Coveging gl l\f o etod

NO el zﬂlf&u\fo Be vader chemistey Mear autenen]s
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Unassessed Waters Surveys - 2014

Survey Leader: M \“Q/'
Water Name: AT Mﬁwgﬁ s

Scl Collector

Sample === f
permity  OHTO arlgzl: /}Q? JEi
mouth Laiiude:  IMoo 7l 1)

T;ihﬁmry to: ) amvgafa (raek

Mouth Longitude: "T?é;{ 'L q 5 5 T\

Y

Site Latitude: ‘?Daa ! J‘t:}‘?-"'i‘ i

SHe Longliude: w.] (Db "!9\"5 [ é/f

4o, Yo 241 =76 ,7149%8%
sito Longth: 120 N Widths:
{metiis) [malers)
Site Lacatlon; Aavg AN
Gear Used: Puised DC: _ QDO volis 2y
Siraight DC: volls Sampling Effort (min}: ‘I "b E
Olher (specify):
- - Spocies
Specles:&NT Snecfes:% 3 Qceurrence;
Size Group Number Caught: i uvmber Caught:
Pass 1 Pass 2 Pass 3 Pass 1 Pass 2 Pass 3 B\k %2 {DG( (‘Z-— Pr
2-43mn Croare, Chds L
Ll Lro: e
E‘:e (ovan Y red g
50 - 74 mim il —
B[‘mK Frowhs = e
L 6 1 O
76 - 99 mm "Tévf\ :ff’f'}{ be,('[(‘r
Wk 1,‘\(‘, Cacke~ =G
00 - 124 mam
125 - 148 mm -
150 - 174 mm
175 - 199 mm I'l
200 - 224 mm
225 - 24% mm
250 - 274 mm
275 - 268 mm
300 - 324 mm
-
Time of Day: N :\S' Waler Temp I ] L PH:
Eleclramatric
Colormalrss
Tot Alk: mgi Tot Hard: mgh Spec Gond: umhos
Elzctrometris Ebecdrorm e
Colonmaiic Colermelnic

Comments: (:\_-':\-"ﬂf

od UPs eCe Bedke . Wowre O Qe ligd sadvadnlnha o toothan
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Unassessed Waters Surveys - 2014

Sci Collector’ . Sample .,
survey Leader: T Mo pormity. O 19 Date 7&3 u i

Water Mame: UIUT 'I""]ﬂMdJ..é\ Mouth Latliude: &) Ho, 4000
Tabutary to:__ V1414 fa{{». Creeie Mouth Longitude: W ~T6 T1R66

o [] LA + [
site Latitude: ¢f0 24~ 3.3 siteLongitwte: Pl 42 3C.O

HpHooH =26, 15556
Site Longth: _| PDAA_ widtiis: '
{meters) (meters) &
Site Location: 7inve rep ey, MMTIORA ¢ g lean RA . Avg_LL
Gear Used: pulsed 0C: 20DO  volts "'J Ve
Straight DC; volts Sampling Effort {min): IKE S S
Other (specify): .
- Spocies
Specles: g}\fl Specles: Qeeurrence:
Size Group Number Caught: Number Caught:
Pass1 Pass2 Pass 3 Pass 1 Pass 2 Pass 3 f\-)Df“'ih" " H”‘ 00 L‘g o= P
2649 mm CheeX (il ~ C
50 -74 mm %\KH‘\B&.{ 1);:\ (a2 ™ Pl
s v R
. DT
75 - 99 mm P;{Db\)f\}ft b
{_(".".'I'J;'\\)'\ i hﬂ( £,
160 - 124 mm W'm"m Sutke— .
125 - 149 mm

150 - 174 mm ]

1756 - 198 mm

200 - 224 mm

225 - 249 mm

260 - 274 mm

275 - 200 rim

300 - 324 mm

Time of Day; EQDD Watsr Temp: f7 =G pH:

Eleclomsiric
Crolormelic
TotAlkr mg Tol Hard: mgfl Spec Cond: umhos
Ebeciromolre Elscirematric
CoRymelic Lodarmalric

Commants:
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Attachment V. Macroinvertebrate Sampling Photos, Compiled by the Doc
Fritchey Chapter of Trout Unlimited

Manada Creek Macroinvertebrate Survey — April 23, 2014

Doc Fritchey volunteers Doug Gray, Joe Notarangelo, Dennis Coffman and Bob Pennell assisted Megan Blackmon in the survey
which is part of the Manada Creek watershed assessment project being conducted by the Dauphin County Conservation District.

Photos courtesy of Dennis Coffman
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