Publication 247 Lower Susquehanna
September 2006 '

Subbasin Survey:

A Water Quality and Biological Assessment,
June - November 2005

The Susquehanna River Basin Commission (SRBC) conducted a survey of water
quality and biological conditions in the Lower Susquehanna Subbasin from June to
November 2005. This survey was part of SRBC’s Subbasin Survey Program, which
is funded in part through the
United States Environmental
Protection Agency (USEPA).

The Subbasin Survey Program

- consists of two-year assessments
in each of the six major subbasins
(Figure 1) on a rotating schedule.
This report details the Year1 survey,
which entailed point-in-time water
chemistry, macroinvertebrate,
and habitat data collection and
assessments of the major tributaries

and areas of interest throughout
the Lower Susquehanna Subbasin.
A Year2 survey of bacteriological
. conditions will be performed in the
Yellow Breeches Creek Watershed
in Cumberland and York Counties.
Previous surveys of the Lower
Susquehanna Subbasin were
conducted in 1996 (Traver, 1997) - Figure 1. The Susquehanna River Subbasin
and 1985 (McMorran, 1986). A comparison with the 1996 data and the 2005 data
is included in this report.
Subbasin survey information is used by SRBC staff and others to:
» evaluate the chemical, biological, and habitat conditions of streams in the basin;
» identify major sources of pollution and lengths of stream impacted;
. +identify high quality sections of streams that need to be protected;
» maintain a database that can be used to document changes in
stream quality over time;
* review projects affecting water quality in the basin; and -
+ identify areas for more intensive study.

Susquehanna River north of Harrisburg, Pennsylvania.
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Description of the
Lower Susquehanna Subbasin

The Lower Susquehanna Subbasin
is a diverse watershed that drains
approximately 5,913 square miles of
sandstone ridges, shale/limestone/
dolomite valleys, urban areas, and rural
landscape from Sunbury, Pennsylvania,
to where the Susquehanna River empties
into the Chesapeake Bay in Havre de
Grace, Maryland. The counties that
are located entirely or partially in this
subbasin include Adams, Berks, Centre,
Chester, Columbia, Cumberland, Dauphin,
Franklin, Juniata, Lancaster, Lebanon,
Mifflin, Northumberland, Perry,
Schuylkill, Snyder, Union, and York
in Pennsylvania and Baltimore, Carroll,
Cecil, and Harford Counties in Maryland
(Figure 2). Ecoregions that fall within
the Lower Susquehanna Subbasin are
(Figure 2}

——

* Northern Piedmont (Ecoregion 64);

* Blue Ridge (Ecoregion 66);

* Ridge and Valley (Ecoregion 67); and

* Central Appalachians (Ecoregion 69).
Ecoregion 64 is renowned for agri-

culture and consequently is dominated

by this land use. The low hills, irregular

plains, and open valleys are comprised

of metamorphic, igneous, and sedimentary

racks. Only a small section of Ecoregion 66

~occurs in the Lower Susquehanna Subbasin.

This ecoregion has varying terrain
comprised of ridges, hills, and mountains
and is mostly forested with freestone
streams on a mix of metamorphic,
igneous, and sedimentary rock.
Ecoregion 67 is characterized by nearly
parallel ridges and valleys formed by
folding and faulting events. The pre-
dominant geologic materials include
sandstone, shale, limestone, dolomite,
siltstone, chert, mudstone, and marble.
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Sites, and Counties in the Lower Susquelzamia Subbasin
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Springs and caves are common in this
ecoregion: Ecoregion 69 is mainly a plateau
formation that is predominantly sandstone,
shale, conglomerate, and coal. The soils
are not conducive to agriculture, so this
ecoregion is mostly forested. Only a

- very small portion of the subbasin is

in Ecoregion 69. Eleven different

subecoregions are found in the Lower

Susquehanna Subbasin (Figure 2):

* 644 - Triassic Lowlands;

* 64B - Trap Rock and Conglomerate Uplands;

* 64C - Piedmont Uplands; '

¢ 64D - Piedmont Limestone/Dolomite Lowlands;

* 66B - Northern Sedimentary and
Metasedimentary Ridges;

* 67A - Northern Limestone/Dolomite Valleys;

* 67B - Northern Shale Valleys;

* 67C - Northern Sandstone Ridges;

* 67D - Northern Dissected Ridges and Knobs;

* 67E - Anthracite Subregion; and

» 694 - Northern Igneous Ridges.

The i d use in the Lower
Susquehax;rifgsghb?basin is connected to the
geology of the region (Figure 2 and Figure 3).
In Ecoregion 67 the ridges are mostly
forested, and the limestone/dolomite
and shale valleys are predominately
agricultural. There is little urban
development in this Ecoregion portion
of the subbasin, probably due to the
steep, folded nature of the ridges. In
the Anthracite Subregion (67E), there
are abandoned mine land sites and
problem areas, depicted in black (Figure 3).
The Northern Piedmont (Ecoregion 64)
is dominated by cultivated and developed
land. More natural vegetated areas are
located in the upland and ridge areas,
as in the subecoregions of 66B, 69A,
and 64B. The largest urban centers in
the Lower Susquehanna Subbasin are
the Harrisburg, Lancaster, and York areas.

Many environmental organizations
throughout the Lower Susquehanna
Subbasin are working to restore and

" protect watersheds, Table 1 lists some

of the watershed groups associated with
the streams sampled in this survey.

. Many other local entities, such as county

conservation districts and land conser-
vation groups, protect and conserve
land and water resources in the subbasin.
There are also numerous Pennsylvania



Senior Environment Corps (PaSEC) cvae Beames
groups throughout the Lower Susquehanna
Subbasin that include senior citizens
who volunteer to protect and improve
watersheds. The website for this
organization is Aitp;//www.easi.org/
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Methods Used in the 2005

Subbasin Survey e

DATA COLLECTION Soeasal

During summer and fall of 200
SRBC staff collected samples from *
HES
Subbasin. The appendix contains a list with
the sample site number, the station name

(designated by approximate stream mile),

ithroughout the Lower Susquehanna
0 .

: sy
the latitude and longitude, a description of »g%#‘sié‘g"
the sampling location, the drainage size, bty w&;;%g
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]

and reference category. All sites also were
sampled in 1996 except the two sites listed
in green, CEDR 0.1 and CHIQ 20.0. The
reference category designation was based on
subecoregions and grouped according to

s

similarities between subecoregions as p ' LAND COVER anD SAMPLE SITES
described in Traver (1997). Macroinvertebrate e B DEVELOPEDLAND .  [558 GULTIVATED LAND 77 STATE PARK

samples were collected at all 97 sites - G B ABANDONEDMINELAND . STATE

% N SITE & PROBLEM AREA s GAMELAND
except BERM 11.0, which lacked riffle
habitat. Habitat was rated at the sites
where a macroinvertebrate sample was
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collected, except for the river sites *Land Cover and Sample"‘.S‘zte@m‘ the Lower Susquehanna”Subbasin
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The sites were sampled once during teristics throughout the whole subbasin. Bioassessment Protocols for Use in
this Year-1 sampling effort to provide Samples were collected using a slightly Streams and Wadeable Rivers (RBP III)
a pointin-time picture of stream characc  modified version of USEPA’s Rapid (Barbour and others, 1999).
Table 1. Contact Information for Watershed Organizations of Streams Sampled in the Lower Susquehanna Subbasin
Organization Name . County Contact Parson Address Phans Emall or Website
Chiques Creek Watershed Alliance Lancaster Ms. Nancy Halliwell 971 N. Colebrook Rd., Manheim, PA 17545 : (717) 665-3827 nancy@raphotownship.com
Cocalico Creek Watershed Association Lancaster Mr. Mike Ashton P0. Box 121, Reinholds, PA 17569 717 7336931 bbachman@ptd et
Codarus Creek Improvement Partnership York Mr. Michael Hetfrich 11 W. Philadelphia Street, York, PA 17403 (717) 848-1900
Codorus Creek Watershed Association York : Mr. Gary Peacack R0 Box 288, York, PA 17401 {7171 840-7430
Codorus Creek Watershed Project York Ms. Genevieve Ray 101 Rathton Road, York, PA 17403 (717) 848-3320 creekstudy@aol.com
Codorus Monitoring Netwaork, Inc. York Mr. John Klunk B0 New York Rd., Dover, PA 17315 (717; 308-0070
Conodoguinet Creek Watershed Association Cumberland Mr. Gil Freedman 49 Sample Bridge Rd., Mechanicsburg, PA 17050 (717)697-2513 gil49@comeast.net
Hammer Creek Watershed Association Lancaster iAr. Gary Trostle 21 Buch Mill Rd,, Lititz, PA 17543 (71717381597 dgtrost@dejazzd.com
Letort Regional Authority Cumberland Ms. Brian Fischbach 415 Franklin St,, Carlisle, PA 17013 {717) 2450508 executive_director@letort.org
Littte Chigues Watershed Association Lancaster M. Bob Hernandez Mt Joy Barough, PO. Box 25, 21 E. Main St, M1, Joy. PA 17552 . (71716535938
Little Conestoga Watershed Alliance Lancaster Ms. Michelle Spitke P0. Box 6355, Lancaster, PA 17607 littteconestaga@cs.com
Litile Shamokin Creek Waiershed Association Northumberland Mir. Bob Herman ¢/o Jack Meiclig, RR 1, Box 151 A, Sunbury, PA 17801 {5701 286-7044 riherman@ptd.net
Lower Susquehanna Riverkeeper York Mr. Michael Helfrich 11 West Philadelphia Street, York, PA 17403 {717 7797915 iowsusriver@hotmail.com
Mahanay Craek Watershed Association Northumberland Ms. Roseann Weinrich 935 Centre Street, Ashiand, PA 17921 © (5701 875-3693 rbwhionerd@yahoo.com
Middle Creek Watershed Association Lancaster Mr. Russ Goading Golden Witch Tech., Inc, PO. Box 159, Hopeland, PA 17533 (717) 738-4803 gw@dgjazzd.com
Northern Swatara Watershed Association Schuylkitl Mir. Bob Evanchalk 628 Mountain Rd.. Pine Grove, PA 17963 (5701 628-1229 revanchalk@co.schuylkillpa.us
Octorarg Watershed Assaciation . Lancaster Mr: Anders Alfett 389 Pine Grove Rd., Nottingham, PA 19362 (717) 529-2132 owa@desupernet.com
Payion Creek Watershed & Education Association Dauphin Mr. David Sheridan P.0. Box 61674, Harrishurg, PA 17106 (7171 731-5683 waleradvise@aol.com
Penns Creek Watershed Association Centre Ms, Molly Buchanan RR #1, Woodward, PA 16882 . (814) 349-5100
Penns Valley Conservation Association Centre Wr. Gary Gyekis 415 Lower Gearges Valley Road. Spring Mills. PA 16875 (8141 3495100 gyekis@uplink.net
Quittapanilla Watershed Assaciation Lebanon Mr. David Lasky . 610 East Walnut St., Annvilie, PA 17003 (717) 8674837 .
Shamokin Creek Restoration Alliance Northumberland Mr. Jim Kohar ski 828 W. Gowen Street, Coal Twp. 17866 15701 339-3846 jkoharski@verizon.ngt
Shermans Creek Conservation Association Perry Ms. Linda Sieber 385 Dark Hollow Rd., Shermansdale, PA 17090 (717) 582-3376 |sieber@pa.net
Stony Creek Watersher Assaciation Dauphin Mr. Shane Taylor Dauphin Barough, PO, Box 487 or 200 Church St, Oauphin, PA 17018 (7171921 26323 dauphinboro@jung.com
Swatara Creek Watershed Association Lebanon Ms. Jo Ellen Litz 2501 Cumberland Street, Suite 2, Lebanan, PA 17042 (717) 2741175 swatara@mbeomp.com
- Tri-Couniy Canewaga Creek Association Dauphin, Lancaster, Lebanan Mr. batt Rayer PO, Bax 107, Exizabethiown, PA 17022 congwagocreek@yahoo.com
Tri-Valley Watershed Association Schuykill Mr. Jeffrey Stutzman 743 Union St, Millersburg, PA 17061 - {717) 692-5066 jstutzman@co.schuylkiti.pa.us
Twin Valley Conservation Dauphin Ms. Rugi Erb 4533 Back Road. Halifax, PA 17032 17173 3624123 frogwild@pa.net
Watershed Alfiance of Adams County Adams - Ms. Michelle Kirk PO Box 4329, Gettysburg, PA 17325 . (717) 334-0636 waterstartshere@yahoo.com
Watersheg Alliance of York County York Mr. Gary Peacack “fork County Canservaiion District, 118 Pleasant Acres Rd.. York PA 17402 {7171 840-7430 Gpeacock@Yorkeed.org
Wiconisco Creek Restoration Association Schulykill Mr. Walt Finch 1021 East Market St, Williamstown, PA 17098 . (717) 6474043 waltfinch@adelphia.net
Yaitow Breaches Watershed Association Cuinbarland Mr. Bich Pugh Gannett Fieming. Inc.. 207 Senate Ave., Camp Hil. PA 17011 (71717637211 1pugh@GFNET.com
3
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Water Quality

A portion of the water sample from
each collection site was separated for
laboratory analysis, and the rest of the
sample was used for field analyses. A
list of the field and laboratory parameters
and their units is found in Table 2.

Measurements of flow, water temperature,

dissolved oxygen, pH, conductivity,
alkalinity, and acidity were taken in the
field. Flow was measured using standard
U.S. Geological Survey methodology
(Buchanan and Somers, 19‘69).
Temperature was measured in degrees
Celsius with a field thermometer. A
Cole-Parmer Model 5996 meter was
used to measure pH. Dissolved oxygen
was measured with a YSI 55 meter, and

conductivity was measured with a Cole- -

Parmer Model 1481 meter. Alkalinity
was determined by titrating a known
volume of sample water to pH 4.5 with
0.02N H2S504. Acidity was determined
by titrating a known volume of sample
water to pH 8.3 with 0.02N NaOH.
One 500-ml bottle and two 250-ml
bottles of water were collected for labo-
ratory analyses. One of the 250-m] sam-
ples was acidified with nitric acid for
metal analyses. The other 250-ml sam-
ple was acidified with sulfuric acid for
nutrient analyses. Water samples also

were placed in two, 40-mL VOA amber -

vials with Teflon septa membranes and
preserved with 1:1 H2S04 prior to
analysis for total organic carbon (TOC).
Samples were iced and shipped to the
Penhsylvania Department of
Environmental Protection (PADEP),
Bureau of Laboratories in Harrisburg,
"Pa., for laboratory analysis.

Macroinvertebrates

Benthic macroinvertebrates {organ-
isms that live on the stream bottom,
including aquatic insects, crayfish,
clams, snails, and worms) were collected
using a modified version of RBP II1
(Barbour and others, 1999). Two kick-
screen samples were obtained at each
station by disturbing the substrate of
representative riffle/run areas and
collecting dislodged material with a
one-meter-square 600-micron mesh screen.

—p—

Each sample was
preserved in 95

- percent denatured

ethyl alcohol and
returned to SRBC’s

" lab, where the sam-

ple was sorted into a
subsample of at least
200 organisms.
Organisms in the
subsample were
identified to genus,
except for midges

and aquatic worms,
which were identified
to family.

Habitat

" Table 2. Water Quality Parameters Sampled in the Lower Subbasin

FIELD PARAMETERS .

Flow mstantaneou_s cfs*

»-Temperature °C
PH ; '

Dlssolved Oxygen mg/l"
LABURATORY ANALYSIS

Conductlvny, umhos/cm

Acidity, mg/I

AIkaI|n|ty, mg/!

| Alkallnlty, mg/l" S
'TotaI:S_uspended Sollds, mg/l

Total Nitrogen, mg/! -

I"NITI’I’[G N, mg/l
Nitratg- N, mg/l

Turbxdny, NTU. . .
Total Organic: Carbon mg/l
Total Hardness, mg/l-

| Total Calcium, mg/)

‘Total Magnesmm mg/!
: Total Sodium, mg/!

- Sulfate 1C, mg/l -

e Total Manganese g/l
Total Phosphorus, mg/!

Chlonde mg/!-

Total Iron ug/le

Total Orthophosphate, mg/I

Habitat condi-
tions were evaluated
: ips 0 |
using a modified mg/
version of RBP III
(Plafkin and others,
1989; Barbour and others, 1999).
Physical stream characteristics relating

. to substrate, pool and riffle composition,

shape of the channel, conditions of the
banks, and the riparian zone were
rated on a scale of 0-20, with 20 being
optimal. Other observations were noted
regarding weather, substrate material
composition, surrounding land use,
and any other relevant features in

_ the watershed.

Kick-screen sampling of macroinvertebrates.

* cfs = cubic feet per second
= milligram per liter “pg/t=
¢ ymhos/cm = micromhos per centimeter

*NTU = nephelometric turbidity units
micrograms per liter

DATA ANALYSIS

Water quality was assessed by
examining field and laboratory parame-
ters that included nutrients, major ions,

. and metals (Table 2). The data collected

were compared to water chemistry levels
of concern based on current state and -
federal regulations, background levels
for uninfluenced streams, or references
for approximate tolerances of aquatic
life (Table 3). Laboratory values were
used when field and laboratory data
existed for the same parameter. The
difference between each value and the
level of concern value from Table 3 was
calculated for each site, and if the value
did not exceed: the level of concern  °
value, the site was given a score of zero.
If the level of concern value was exceeded,
the difference was listed, and an average
of all the parameters for each site was
calculated. All sites that received a
score of zero (no parameters exceeded
the limits) were classified as “higher”
quality. Sites that had a percentage value
between zero and one were classified as
“middle” quality, and sites that had a
percentage value greater than one were
classified as “lower” quality.

Eight reference categories were created
for macroinvertebrate and habitat ‘data
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analysis based on drainage size,

ecoregions, and subecoregions
(Omernik, 1987; Woods and others,
1996).- All the sites were divided by
drainage size into those less than

100 square miles and those greater
than 100 square miles. River sites were
separated into an independent group.
The sites were grouped according to
ecoregions and subecoregions. Those
sites less than 100 square miles were
grouped by subecoregion due to the

smaller size of the watersheds, while

the sites that represented drainage

areas greater than 100 square miles
were grouped by ecoregion since they
often covered an area with more than

one subecoregion. Those sites with

drainage areas greater than 100 square
miles were designated with a letter
“L.” Some of the subecoregions were
combined due to similarity of the
subecoregions and limited number

of sites for ease of analysis. Based on
the location of the sampling sites, the
eight reference categories used were:
64ac, 64d, 64L, 67a, 67b, 67cd, 67L,
and River.-The site on Mountain Creek

——

TAXONOMIC RICHNESS: Total number of taxa in the sample. Number decreases with increasing stress.

HILSENHOFF BIOTIC INDEX: A measure of organic poliution tolerance. Index value increases with

increasing stress.

PERCENT EPHEMEROPTERA: Percentage of the number of.Ephemeroptera (mayilies) in the sample divided
by the total number of macroinvertebrates in the sample. Percentage decreases with increasing stress.

PERCENT CONTRIBUTIGN OF DOMINANT TAXA: Percentage of the taxon with the largest number of individuals
out of the total number of macroinvertebrates in the sample. Percentage increases with increasing stress.

EPT INDEX: Total number of Ephemeroptera (maytly), Plecoptera (stonefly), and Tricoptera (caddisfly)
taxa present in a sample. Number decreases with increasing stress.

PERCENT CHIRONOMIDAE: Percentage of number of Chironomidae individuals out of total number
of macroinvertebrates in the sample. Percentage increases with increasing stress.

SHANNON-WIENER DIVERSITY INDEX: A meas&re of téxonomic diversity of the community. Index value

decreases with increasing stress.

(MNTN 3.0) was grouped with 67¢d
since no other sites were located
within subecoregion 66B.

Benthic macroinvertebrate samples
were analyzed using seven metrics
mainly derived from RBP III (Plafkin
and others, 1989; Barbour and others,
1999): (1) taxonomic richness;

{2) modified Hilsenhoff Biotic Index;
{3) percent Ephemeroptera;

(4) percent contribution of dominant
taxon; (5) number of Ephemeroptera/
Plecoptera/Trichoptera (EPT) taxa;

(6) percent Chironomidae; and (7)
Shannon-Wiener Diversity Index.
Reference sites were determined for
each reference category, primarily

‘based on the results of the macroin-

vertebrate metrics and secondarily
based on habitat and water quality

. scores, to represent the best combination

of conditions. The metric scores were
compared to the reference scores, and
a biological condition category was
assigned based on RBP III methods
(Plafkin and others, 1989; Barbour
and others, 1999). The ratings for
each habitat condition were totaled,

PARAMETER . LIMIT REFERENCE CODE Table 3. ) and a reference site was chosen based
: | Water Quality he hich f the habi .
Temperature >25°C af Levels of Concern on the highest score of the habital
DO ~ <4 mg/| a,g and References ratings in each reference category.’
Conductivity >800 umhos/crﬁ é : A percentage of the reference site was
pH S <50 " i calculated, and the percentages were
Acidity | >20 rﬁg/l n:] used to assign a habitat condition
Akl . <20 mg/! ag category to each site (Plafkin and others,
88 >25 mg/| h 1989; Barbour and others, 1999).
Nitrogen* >1.0 mg/l ]
Nitrite-N >0.06 mg/! fni
Nitrate-N >1.0 mg/| e, REFERENCE CODE & REFERENCES
Turbidity " >150 NTU h ; Ettp:/évs;vc\)/s;.picod;a/.com/secure/da/ta/t())Z/S/ch;ipter‘;;éj?&?.html
em - hitp://water.usgs.gov/pubs/wsp/wsp

Phosphorus >01 mg/[ ek * ¢ Gagen and Sharpe (1987) and Baker and Schofield (1382)
T0C >10 mg/! b d http;//www.uky.edu/WaterResources/Watershed/KRB_AR/wq_standards.htm
Hardness >300 mg/! e @ httpy//wwwuky.edu/WaterResources/Watershed/KRB _AR/krww_parameters.ntm
Calcium >100 mg /! m “f http//www.hach.com/h2ou/h2wtrquathtm . .

. >35 | g http://sites.state.pa.us/PA_Exec/Fish_Boat/education/catalog/pondstream.pdf
Mag”es'um mg/ . ! h  http://www.epa.gov/waterscience/criteria/sediment/appendix3.pdf
Sodium >20 mg/! i i hitp;//www.dec.state.ny.us/website/regs/part703htmi
Chioride >250 mg /| a Jk ::tp:xwater‘usgs.govﬁpubs/c/irc./ciggg%i?aglis[\{[t?ble.html

: tp://waterusgs.gov/nawga/circ- hitm

Sulfate >250 mg/ | a | http//www.epa.gov/waterscience/criteria/goldbook.pdf
fron >1,500 pg/t a m based on archived data at SRBC
Manganese >1,000 g/ a N http://srmwww.gov.bc.ca/risc/pubs/aquatic/interp/
QOrthophosphate >0.05 mg/! LEiK * Background levels for natural Streams




Results/Discussion
Water quality, biological (macroin-
vertebrate), and habitat site conditions

for each sampling site in 2005 through-

out the Lower Susquehanna Subbasin
are depicted in Figure 4. .nly. "5
SHRM 2.0, located at th mouth of .

with nomm
2

“hlgher«a water
quality condition ratmg Those sites
were NMHT 0.0, SHRM 2.0, SWAT
39.0, SWAT 56. O SUSQ 122 0 and

30‘ sites (3
sites (56

BERM 11.0, was not sampled for
macroinvertebrates due to lack of
available riffle/run habitat, and the river
sites were not rated for habltat condmons

the highest number of values exceedlng

levels of concern were: total«i'

(21 ('l:iablé 4) The values set for tolal »

nitrogen and total nitrate-n (1.0 mgy/1)
were based on natural background
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conditions; therefore, values higher than
1.0 mg/1 indicate the potential presence
of nitrogen sources in the watershed
(U.S. Geological Survey, 1999). The
llighest number of parameters to be
exceeded at a site was seven at MILL 0.3.
There were five sites where six parameters
were exceeded, including ARMS 0.1,
CNTG 0.9, CODO 0.6, LCHQ 0.4,
and SHAM 2. 7 (Table 4)

s-to the p‘reval 1

V.r!»l i

the LGWeL.S

pAAASR ma ,

highest level of total'nltrogen as Il 37

.mg/l measured at LCHQ 0.4 on Little

Chiques Creek. Total phosphorus and

(34), ) orthophosphate values were exceeded

29 and 34 times, respectively (Table 4).
Orthophosphate and phosphorus can
be indicators of wastewater and septic
systems, detergents, chemical fertilizers,

A
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animal waste, some industrial discharges,
and soil erosion. Sodium values were
high at 21 of the sites, with the highest
being 80.5 mg/l at MILL 0.3 (Table 4).
As many of these sites were urban or
suburban, the high sodium levels may
have been due to road runoff. Abandoned
mine lands were located in only a
small section of the subbasin, and the
associated water chemistry impacts were
noted only in SHAM 2.7, SUSQ 94.0,
SUSQ 106.0, MHNY 0.3, and possibly
EPIN 0.1, EPIN 12.7, and SWAT 56.0.
Section 303(d) of the Clean Water
Act requires a Total Maximum Daily
Load (TMDL) to be developed for any
waterbody designated as impaired, or
not meeting the state water quality
standards or its designated use. Streams in
. Pennsylvania are being assessed as part of the
State Surface Waters Assessment Program,
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Table 4. Lower Susquehanna River Subbasin Sites with Water Quality Values Exceeding Levels of Concern

ARMS (.1
BEAV 05

ceicca
cLLe 22

CEDRO.1 1 L S

CNTG 327
CNIG 439

EPIN127
HAMM 0.2

T :
LCON 15
LRLNO.B.

L5Wio0s

Muno 8.2

NBMY 0.0

‘SPRGOD o .
STONQS

6147
vas2

0192

L0102
0.132
a.458

0573

0311
PR . S,

(o

ce

233
454
35,1

417

3617

" 308

307

5
3
258 3
T 2
s
5
R ' 5
3
4
1
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and if found to be impaired, a TMDL is
calculated for the watershed. In Maryland,
the Maryland Department of Natural
Resources is performing assessments
through its Maryland Biological Stream
Surveys and Unified Watershed Assessment
programs. Some of the watersheds in -

the Lower Susquehanna Subbasin have
been rated impaired and, subsequently,
will require a TMDL. Tables 5 and 6
identify those watersheds that have been
found to be impaired, their impairment
causes, the dates sampled, and Lower
Susquehanna Subbasin Survey stations

| |

located in impaired sections. More
information on the Pennsylvania and
Maryland TMDL programs are available
respectively at: http.//www.dep.state.pa.us/
watermanagement_apps/tmdl/default.asp
and http.//www.mde.state.md.us/Programs/
WaterPrograms/TMDL/index.asp.
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Table 5. Lower Susquehanna River Subbasin Survey Streams Identified as Impazred Streams Requmng a TMDL on PADEP's 2004 Integrated List of All Waters
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Table 6. Lower Susquehanna River Subbasin Survey Streams Identified as Impaired Streams Requiring a TMDL on MDE's 2006 Draft Integrated 303(d) List -

Basin Cede  Basin Mame 303(d) Listing Year ~ Impairment Category Impairing Pollutant Stations In Impaired Sections

2120201 Lower Susguehanna River 1996, 2002 Metals, Sediment, Toxics. ~ Cadmium, Sediments, PCBsish tissue

2120202 Deer Creek 2002, 2006 Biological Unknown

2120203 Octoraro Creek 2006 Biological Unknown

2120204 Conowingo Darmn Susquehanna River 1996 Sediments, Nutrients Sediments, Nutrients

2120204 Conowingo Dam Susquehanna River 2002 Biclogical Unknown CNWG 1.8
(Conowingo Creek) .

RIDGE AND VALLEY ECOREGION
Penns Creek Watershed

Penns Creek Watershed is comprised -
largely of forested ridges and agricultural

valleys and includes popular recreation

areas for camping and fishing in Poe
Valley State Park and Poe Paddy State-
Forest. The headwaters site (PENN 50.6)

WPENN 5.0) were ratedzs ig] ty unpalred:
The habitat was excellent at PENN 30.0,
although the macroinvertebrate community
was slightly impaired, possibly due to the
heavy recreational use. The water quality was
rated “middle” throughout the watershed
-mostly due to slightly high nutrient
concentrations and, at the mouth of Penns
Creek, slightly high temperature, which
often is a problem on Penns Creek due
to its slow-moving nature near the mouth.
~ The biological conditions varied at
the tributaries to Penns Creek, ELKN 0.1,
WPIN 0.8, and LRLN 0.8. Although they
had similar water quality and habitat
ratings, these tributaries differed with
regard to water quality impacts and land
uses. ELKN 0.1 and WPIN 0.8 drain
agricultural areas in Penns Valley and
have slightly high nutrient levels and,

at WPIN 0.8, high total suspended
solids (TSS). ELKN 0.1 was moderately
impaired, while WPIN 0.8 was only
slightly impaired, possibly due to a higher
percentage of forested cover in Pine
Creek Watershed. Laurel Run (LRLN
0.8) was sampled as it came off forested
ridges and has low alkalinity and slightly
high total phosphorus. This site had
nonimpaired biological conditions.

Middle Creek Watershed
' del teek suffers from iffif
that appear to be due to high‘total
rations. Each sxte
, MIDL 24.7, NMID 0.7,
and MIDL 0.7, exceeded the level of
concern for total phosphorus, and

MIDL 0.7 had the highest total phosphorus

level (0.902 mg/1) of all the sites in the
Lower Susquehanna Subbasin (Table 4).
Biological conditions in the Middle
Creek Watershed were moderately or
slightly impaired. The habitat in this
watershed was designated supporting
and partially supporting due to low
ratings for instream parameters such

as cover, substrate, and embeddedness
and riparian habitat such as riparian
vegetative zone. The habitat assessment
at MIDL 24.7 also
indicated that the
sediment had an
odor. Further study
is needed on Middle
Creek to determine
the source of high
total phosphorus. .
Possibilities include
malfunctioning or
outdated wastewater

Penns Creek.
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treatment plants, leaking septic systems,
chemical fertilizers, ammal waste, and
soil erosion.

Shamokin, Mahanoy, Mahantango,
and Wiconisco Creek Watersheds

Shamokin, Mahanoy, Mahantango,
and Wiconisco Creek Watersheds all
contain sections that were 1mpacted by

f concern for alk
C afiese, but also nj
hophosp ate; and total phosphor
This site had the lowest alkalinity (2.6 mg/1)
and highest manganese (2420 pg/l) of all
the Lower Susquehanna Subbasin sites
(Table 4). Little Shamokin Creek contributes
good water quality conditions to Shamokin
Creek and does not appear to be impacted

by AMD.

Subbasm (Table 4) The station at the
mouth of Mahanoy Creek had “lower”
water quality, moderately impaired biology,
and excellent habitat. Coal fines and
silt were noted in the stream, but the
rest of the habitat scored well. The

aquatic insect population was dominated
by Chironomidae (midges); however,
there were a couple mayflies (Baetis) and a
stonefly (Perlesta) in the macroinvertebrate
sample, and small fish were noted in
the stream.



. the mouth and had slightl

Mahantango Creek on the east side
of the Susquehanna River included Pine
and Deep Creeks that also were sampled

(EPIN 12.7), 3“‘/hléh includes the head-
waters along Broad Mountain. Slightly
impaired conditions existed at Deep
Creek and the mouth of Mahantango
Creek (EMAH 0.2). Mo‘derately

i qu«

unpmred conditions emsted at the mouth

e

of Pme Creek and at Mahantango Creek
in legerstown JFa. The ite

conditions on the ridges was low alkahmty
at DEEP 1.2, EPIN 0.1, and EPIN 12.7.
The biological community did not seem
to be significantly impaired by AMD '
at any of these sites, except possibly
EPIN 0.1 and EMAH 171, although
the impairment could be due to other
causes. There 1s an ac
pla ) on Rausch Creek a
trlbutary to Pine Creek, which may be
improving the water quality and brologrcal
conditions of these streams. Ha ]
rated supporting at all sites, except for
DEEP 1.2, which had ‘ékcellenif conditions.
Wiconisco Creek was sa

biological condltlons although the water
cheénistry and habrtat at the time of
sampling were hrgher and excellent
respectively. Although this site had'a
fair number of mayflies, there was only
one stonefly taxon, and the site received

a low score for percentage of
Chironomidae (midges). Small fish
were observed during the time of
sampling. The Wiconisco Creek Restoration
Association has been working in this
watershed to remediate the effects of
AMD. It is possible that the one-time
sample did not reflect usual water -
quality conditions, which may be worse
than the water chemistry sample indicated,
or that remediation efforts have improved
water quality and the macroinvertebrate
population is in the process of recovering.
Other SRBC monitoring efforts indicated
that water chemistry exceeds the
Pennsylvania standards upstream

of the AMD treatment.

" and low alkalinity

——

" West Branch and North Branch
- Mahantango Creek Watersheds

Sampling was conducted on the
West Branch and North Branch
Mahantango Creeks on the west side of
the Susquehanna River. Both of these
sites were n%”ﬁ‘xmpaxred? and contained
fairly similar macroinvertebrate popula-
tions. The water chemistry was similar
aISO' however WMHT 2.2 had total
4nd total mtrogen values that
sllghtly éxceeded the level of concern,
giving it a “middle” quality rating
instead of “higher.” The habitat ratings
were similar except that NMHT 0.0
was assessed lower for embeddedness,
sediment deposition, and channel
alterations due to the remnants of a dam
upstream of the sampling site.

Armstrong,' Powell, Clarks,
and Stony Creek Watersheds.

These watersheds were protected by
forested ridges and state game lands.
Powell Creek served

as a reference site
(Ecoregion 67b
watersheds less than
100 square miles).
Water quality was
rated “middle” at all
three sites, due to low
alkalinity at Clarks
and Stony Creeks

Kayaker on
Sherman Creek.

Armstrong Creek had a goderately

and slightly elevated total nitrate-n and
total nitrogen at Powell Creek. The
habitat was excellent at Stony Creek
and supporting at Powell and Clarks
Creeks. The lower habitat rating on
Powell and Clarks Creeks was due
mostly to channel disturbances, such as
a concrete wall on Powell Creek and an
upstream fish hatchery on Clarks Creek.

Sherman Creek Watershed
Sherman Creek demonstrated overall

ad the best water quahty, brologlcal
and habitat conditions in the Lower
Susquehanna Subbasin. The two sites
on the mainstem and the tributary,
Laurel Run, had nonimpaired biological
conditions and excellent habitat ratings.
The headwater site on Sherman Creek
(SHRM 27.5) had “middle” water quality
due to slightly elevated total nitrate-n
and total nitrogen, and Laurel Run
(LRSL 0.5) had low alkalinity, which is
found often in forested ridge headwater
streams. The site near the mouth of
Sherman Creek (SHRM 2.0) was the
only site in the Lower Susquehanna

Subbasin Survey to have “higher” water
quality, nonimpaired biology, and excellent
habitat. All three sites sampled in this
watershed (SHRM 2.0, SHRM 27.5,.
LRSL 0.5) served as reference sites

for 671, 67a, and 67cd, respectively.

Conodoguinet Creek Watershed
Most of the
Creek was 1m

according to the

(Table 5) The onl); site sampled that




was not in an impaired TMDL section
was CONO 1.3. The subbasin survey
results indicated that this site was
moderately impaired, and the only site
with nonimpaired biological conditions
was CONO 51.8. The tributary sites
sampled in this watershed were Middle
Spring Run, Letort Spring Run, and
Trindle Spring Run; all of these sites
had moderately impaired biological
conditions. The Conodoguinet Creek
is a limestone-influenced stream with
many spring sources. The tributaries
mentioned above are true limestone
streams and possibly should be assessed
using protocol specific to limestone
streams to comparatively determine
level of impairment.

The mainstem Conodoguinet sites
exceeded levels of concern for nitrate-n
and total nitrogen with values ranging
from 4.18 - 4.75 mg/l. This is a slow-
moving valley stream that is wide and
open in sections, so the temperatures
exceeded the level of concern at all
the sites except for the headwater site,
CONO 66.0. The tributary sites also
exceeded the levels of concern for total
nitrate-n and total nitrogen with total
nitrogen values ranging from 5.06 to
6.65 mg/l. Trindle Spring Run also
exceeded the levels for sodium and
acidity. TRDL 0.0 was downstream of
residential, commercial, and industrial
development. The habitat at all of the
sites in the Conodoguinet Creek
Watershed were rated supporting,

. except the headwater site, CONO 66.0, \
which was rated excellent. Abundant
algae and aquatic vegetation were noted
during the habitat assessment. The land use
in this watershed was mostly agricultural
and forested in the headwaters and
mostly residential, commercial, and
industrial uses toward the mouth.

tébches Creek Watershed

Yellow Breeches Creek is aj mult

A"

-
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Howevér this watershed was not as hlghly
developed as the Conodoguinet Creek
and was protected better by streamside
vegetation. This is also a limestone-influ-
enced stream, which was reflected in the

-macroinvertebrate population, especial-

ly at the headwater site, YLBR 25.7.

This stream is a popular fxsh ry and

also is used for cal;l“@' k kmg, and
o £ k.«

&élgmggg Due to itsgifiult ple uses and

interest to local resxdents SRBC is con-

ducting a Year-2 small watershed study

on the Yellow Breeches Creek.

Two mainstem and two tributary
sites were sampled on the Yellow Breeches
Creek Watershed in the 2005 Lower
Susquehanna Subbasin Survey. The
two mainstem sites had “rmddle,,;g
Giality due to total mtrogen and
allies exceeding background
levels. The blo]oglcal condition at the
headwater site (YLBR 25.7) was rated

slightly impaired, although this may be .

due to it being a limestone-influenced
stream. Further samples and study of
this site would be necessary to determine
level of impairment among other limestone-
influenced streams. The site at the-
mouth was rated nonimpaired. The
tributary sites, Mountain Creek and
Cedar Run; represented two very different
subwatersheds within the Yellow Breeches
Watershed. Mountain Creek lies within
the Michaux State Forest on the South
Mountain sedimentary ridge and was
dammed for recreational use as part

of the Pine Grove Furnace State Park.
Cedar Run is a limestone stream in an
increasingly urbanized watershed that
is heavily paved and
developed. Both ‘
stream sample sites
had “lower” water
quality; however,
Mountain Creek had
high iron and total
suspended solids
concentrations and
slightly elevated total
nitrogen levels.
The high iron was
probably due to
natural sources.

Limestone sand has been applied at
select locations in the watershed to
attempt to remediate the stream and
raise the pH. Cedar Run contained
high calcium, hardness, nitrate-n,
total nitrogen, and sodium concentrations.
Mountain Creek had nonimpaired
biology and excellent habitat, while
Cedar Run had moderately impaired
biology and supporting habitat. The
stream bed in Cedar Run was strewn
with concrete, gravel, and asphalt
pieces that embedded the substrate.
Paxton Creek Watershed

Paxton Creek Watershed is located
in the urban and suburban Harrisburg, —~

Paxton Creek Watershed includes highly

urbanized and more natural settings.

_ A Gavin
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The upper stretches of the watershed
have been developed more recently.
Efforts are being made by the local
watershed group, Paxton Creek
‘Watershed and Education Association,
to minimize the impact of new development.
Unfortunately, the impacts of the

~—-development and urbanization in this
. watershed were evident in the severely

and moderately impaired macroinvertebrate
populations. The water chemistry performed
may not have captured all of the
impairments that exist in this watershed,
but the parameters that did exceed
levels of concern were nitrate-n, total
nitrogen, and orthophosphate at PAXT
0.5, and sodium at both sites. Habitat
was rated supporting and partially
supporting at PAXT 8.4 and PAXT 0.5,

. respectively. Leeches and algae-covered

substrate were noted at the sites, in
addition to trash and litter. SRBC
currently is conducting a stormwater,
nutrient, and sediment study on the
Paxton Creek Watershed with an
emphasis on habitat remediation. This
project was made possible through the
support of the U.S. Environmental
Protection Agency and the National
Fish and Wildlife Foundation and will be
implemented over the next three years.

Swatara Creek Watershed
R i e o
An improv rnent in

IR

co drtron rating was evident at the
Swatara Creek Watershed sites as the
stream flowed from the headwaters to the
mouth. The headwater site (SWAT 56 0)

of Swatara'CreekNwhlch could have
been a source of the impairment.

The biological and habitat conditions
improved at the next site downstream,

——

SWAT 39.0. Agam the water, Lqu:

was rated “higher.” Farther downstream ‘

(SWAT 21.7), biological and habitat
conditions improved further; however,
the water quality was rated “middle” due
to elevated nitrate-n and total nitrogen.
This increase in nitrogen may have
been due to the influence of Little
Swatara Creek, which enters Swatara
Creek upstream of SWAT 21.7. Nitrate-n,
nitrite-n, and total nitrogen were high at

~ LSWT 0.6. The nitrite-n level (0.13 mg/1)

was the highest recorded for the Lower
Susquehanna Subbasm sites (Table 4).

alongz Swe aril Creek upstream of the
site at the mouth. These tributaries
were Quittapahilla, Manada, Spring,
and Beaver Creeks Water« ahty was
rated “middl ii€> and habitat'was rated

supportmg on all these streams.
MNDA 0.1 and BEAV 0.6 had slightly
impaired biological conditions, while
QUIT 0.3 and SPRG 0.0 were moderatély
impaired, most likely due to the high
nutrient levels in each of these streams.
QUIT 0.3 in particular exhibited very
high nitraten (9.39 mg/l), total nitrogen
(9.96 mg/1), orthophosphate (0.101 mg/l),
and total phosphorus (0.119 mg/l)
(Table 4). The site at the mouth of
Swatara Creek had a nonimpaired
macroinvertebrate community, although
nutrient levels and sodium were elevated
at the time of sampling, and habitat
was rated partially supporting.

TRIASSIC LOWLANDS and
TRAP ROCK and CONGLOMERATE
UPLANDS ECOREGIONS
East Conewago
and West Conewago
Creeks Watersheds
A creek named
Conewago Creek
exists on both the
east and west sides .
of the Susquehanna
River south of
Middletown near
Yo k Igaven Pa.

inipacie
A _V,,,wrr i

creek is much‘srnalﬂler and had slightly

In thrs survey, West Conewago
Creek contained five mainstem and
four tributary sampling sites. All sites
had “middle” water quality, mostly due
to elevated nutrient levels. Biological
conditions were either nonimpaired or
slightly impaired, although the habitat
ranged from excellent to partially supporting.
The land use was mostly agriculture;
however, miost areas surrounding the
stream had forested cover, and the
lower section of Conewago Creek had
a large percentage of natural vegetated
area (Figure 3). The tributary Little
Conewago Creek flowed through the
northwestern part of suburban York,
which may account for the five chemi-
cal parameters that exceeded levels of
concern (Table 4); however, biological
conditions were nonimpaired at the
mouth. The other sites that had
nonimpaired biological conditions
were the two headwater Conewago
Creek sites, the site at the mouth of
Conewago Creek, and the site at the
mouth of Bermudian Creek (BERM 1.2).
One of the headwater sites, WCON
56.3, served as the reference site for
group 64L. South Branch Conewago
Creek was slightly impaired and was
sampled near the Route 30 bridge in
a developed area.

South anch Codorus Creek.




PIEDMONT ECOREGION

Codorus Creek Watershed .
Codorus Creek Watershed includes

part of Hanover, Pa., and most of York; Pa.

This survey included four mainstem
samples and two samples taken on
South Branch Codorus Creek. All the
sites had “middle” water quality except
for the site at the mouth, which exceeded
levels of concern for six parameters ‘
(Table 4). This site was located in a

plcturesque glen along the Susquehanna '

Site was rated excellent smce 1t was
" located in the forested river hills.
Upstream portions of the creek were
completely channelized and degraded in
the urban York area. Nutrient concentrations
were high at the other mainstem sites,
and CODO 22.4 was the only site with
nonimpaired biology compared to other
sites in its reference category (64d). No
stoneflies were present, but a number of
pollution-tolerant mayflies were present.
The two headwater sites, CODO
34.1 and CODO 33.0, were sampled
upstream and downstream of the West
Branch Codorus Creek, which includes
Codorus Creek State Park and Lake
Marburg. The West Branch Codorus
Creek and the lake influenced biological
conditions (such as a change in mayfly
taxa, a decrease in Chironomidae, and
the presence of amphipods) at the
downstream site. Also, the levels of
te and total nltrogen were diluted
by'ﬂow from the West Branch Codorus
Creek. South Branch Codorus Creek
had nonimpaired biological conditions, -

although the water quality was rated

“middle” due to elevated nutrients, and .

the habitat was supporting. SBCD 3.6 was
located downstream of a pasture where
cows had access to the stream. Also; the

headwaters of South Branch Codorus Creek

are impacted b

could be a source of elé

Chignes Creek Watershed
Chiques Creek flows through the

agricultural communities surrounding

——

" Mount Joy, Landisville, and Manheim,I Pa.

The headwaters of Chiques Creek

originate in a forested state game lands
area; however, forested areas make up a
very small portion of the land use of
the watershed, which was!d [
hlghlx by ag ultnre The brologlcal

‘condmon at the headwater site, CHIQ

20.0, was rated slightly impaired. The
water quality was rated “middle” due to
elevated nutrients, and the habitat was
rated supporting. Little Chiques Creek was
severely polluted by nutrients and had a

, itratén (11.2 mg/l) and
(ll 37 mg/l) in addition
to elevated levels of ¢ Grthophosphate,

Also, the headwaters of
South Branch Codorus Creek
are impacted by new development
and associated municipal
discharges, which could be a
source qf elevated nutrients.

s',“”‘«scign ilifn, and total
olids (Table 4). The
macromvertebrate population was
moderately impaired and was dominated
by amphipods, which is indicative of

a limestone stream. There were few
mayflies and no stoneflies in the sample.
CHIQ 3.0, which was downstream of
Little Chiques Creek, appeared to be.
influenced by the water quality of
Little Chiques Creek. The nitrate-n
and total nitrogen were both 11.0 mg/l,
and orthophosphate and sodium levels
were high also (Table 4). CHIQ 3.0 was
downstream of the site sampled in 1996
due to lack of suitable sampling habitat.

Kreutz Creek Watershed

Kreutz Creek, located on the western
side of the Susquehanna River, flowed
through srn_all towns, suburbs of York,

‘state and county parks, and agricultural

areas. The biological condition of the site
sampled was nonimpaired, although the
water chemistry indicated elevated

nitrate-n, nitriten, and total nitrogen levels.

The habitat was influenced by ag
upstream and was rated supporting.
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ratlng This site had -

Conestoqa River Watershed

Watershed were rated sh'
except MIDD 0.2, MUDD 0.
CNTG 43.9, which were rated nonimpaired.
Additionally, the upper site on Cocahco
Creek (CCLC 12. 2) was rated m

el
The upper site, CCwiC 12.2, had s ghtly
higher nutrient levels and higher sodium
levels than CCLC 0.4 (Table 4). All the
sites in the Conestoga River Watershed
had high levels of nutrients with mtratens

fi doncentrations hlgher
than 5.0 mg/l except at MUDD 0.2,
which served as the reference site for
sites in the group 64d MILL 0.3 had

‘‘‘‘‘

specific conduct1v1ty (940 umhos/crn)
and total chloride (130 mg/l) of all the -
streams in the Lower Susquehanna =~
Subbasin (Table 4). Orthophosphate
concentrations were high on all the
mainstem Conestoga River sites with
levels increasing toward the mouth.
Total phosphorus and sodium

exceeded levels of concern at the two
most downstream sites, CNTG 22.6
and CNTG 0.9. At most sites, habitat
was rated supporting, with two sites

rated excellent (LCNT 1.7 and

HAMM 0.2) and two sites rated

partially supporting (CNTG 22.6

and CCLC 0.4).

SRBC conducted a perlphyt :
study,on the Conestoga River Watershed '
simultaneously with the Lower
Susquehanna Subbasin Survey sampling.
The periphyton study was part of a
nutrient TMDL study funded by the
PADEP. Low flow conditions were
targeted to determine how point

sources in this watershed impacted’

the stream water chemistry and
periphyton populations. Also, an
assessment of the relationship between
the periphyton and macroinvertebrates
will be conducted and the use of each

as indicators of nutrient pollution will
be analyzed. The periphyton study is
ongoing with sampling planned for
summer 2006 and 2007. '
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Pequea Creek Watershed
Like most of the other watersheds
in the Piedmont Region, Pequea Creek

was impacted by agricultural land use.
Then were hi hgat both

mainstem and tributary sites that were
sampled. Of these sites, the headwater
station (PQEA 15.2) had the highest
levels of total nitrate-n (8.65 mg/1),
nitrogen (8.85 mg/1), orthophosphate
(0.133 mg/1), and phosphorus (0.187 mg/1),
and also had elevated total suspended
solids (42 mg/1) (Table 4). The water
quality at PQEA 15.2 was rated “lower,”
while the other mainstem site'(PQEA
3.3) and the tributary site (SBEV 2.5)

?anéedbfrdm part'ially

D. Hintz

supporting to excellent.

The habitat at POQEA 15.2 '
was rated low due to excessive
bank erosion and siltation.
SBEV 2.5 habitat had potential
for improvement if a stream
bank fencing program would
be implemented. PQEA 3.3
was located in the southern
portion of Lancaster County,
which is more influenced

by river hills and was

more forested.

Muddy Creek Watershed
Muddy Creek Watershed located in

sites (MDDY 3.3, NBMY 00, and SBMY 00)
sampled in this watershed were rated
paifed. The two sites on North Branch
Muddy Creek and South Branch Muddy
Creek also had excelle abitatcon
The site on North Branch Muddy Creek
(NBMY 0.0) served as a reference site for
group 64ac. As with many streams in the
Piedmont Region, the water quality was
rated “middle” due to elevated total nitrate-n
and total nitrogen. This watershed was more
forested and less urban than the other
watersheds in the Piedmont Region.
Figure 3 indicates that the stream channel
was buffered with natural vegetated areas.

——

Conowingo Creek Watershed
Conowingo Creek was sampled at
the Pennsylvania and Maryland state

" line since this was also an SRBC
Interstate Streams Monitoring Program

station. In 2003, this site was rated
slightly impaired, and nutrient and
total iron concentrations were high

in some of the quarterly samples
(Hoffman and Sitlinger, 2005). In 2005,
as part of the Lower Susquehanna Subbasm
Survey, this site had a 0o K

were not noted in this sample. The different
biological rating may not be an indication
of improvement as much as an indication

of different reference conditions and
stream sites in the reference category

Octoraro Creek Watershed

The east and west branches and
the main stem near the mouth were
sampled in the Octoraro Creek Watershed.

two bra.nches of the creek and were diluted
somewhat towards the mouth whereas
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" brate populations were rated dghim-

pairéd;on the West Branch Octoraro
and at the mouth and slig aired
on East Branch Octoraro Creek. The
‘West Branch Octoraro Creek is a
popular fishing spot and is surrounded
in parts by state game lands. Octoraro
Creek at a station on the Pennsylvania-
Maryland state line was rated slightly
impaired in SRBC’s last published
Interstate Streams Report (Hoffman
and Sitlinger, 2005); however, it has
been rated nonimpaired in the past.
Iron concentrations were high at the
time of sampling, but this was most
likely due to erosion of soils during

“high flows.

Deer Creek Watershed
Most of the Deei

watershed also was monitored
" along the Pennsylvania-
& Maryland state line as part

#. of the Interstate Streams

Monitoring Program. Deer

Creek and its tributaries often served
as reference sites for the streams along
the Pennsylvania-Maryland border
(Hoffman and Sitlinger, 2005). -

Harford County Department of .
Planning and Zoning in conjunction
with Maryland DNR and other stake-
holders is developing a Watershed
Restoration Action Strategy (WRAS)
for Deer Creek. A WRAS is a watershed
plan that is developed to identify areas
of concern or interest and create a plan
for restoration and protection. These
plans resulted from the 2000 Chesapeake
Bay Agreement. Prior to the development of
the WRAS, preliminary work was conducted
on the watershed, and documents were
created on the characterization of the
watershed, assessments of the stream



corridor, and synoptic surveys. These
supporting documents provide a more
detailed assessment of the Deer Creek
Watershed and are located at
hitp://dnr.maryland.gov/watersheds/surf/
proj/wras.html. More information about
the WRAS process is available at
hisp://dnr.maryland gov/watersheds/ WRAS/.

SUSQUEHANNA RIVER

sites were analyzed separately from
other Lower Susquehanna Subbasin
sites due to their large drainage size

and different nature. SUSQ 77.0 served
as a reference site for the Susquehanna

River Mainstem sites. All the sites on
the mamstem Susquehanna River had

except for SUSQ 122 0 Wthh was
rated glightlysin éd. Ironically, this
was the only site to receive a “higher”
water quality rating. This was most

likely due to dilution or a one-time
sample that was not representative
of usual conditions. SUSQ 122.0 was
located downstream of Sunbury, Pa.,
which is where the West Branch
Susquehanna River and the North
Branch Susquehanna River join to

form the main stem. The next two sites

the Susquehanna from the east. The site
farther downstream, SUSQ 77.0, was-
downstream of the high quality
streams, such as Powell, Clark Stony,

reason for the “mid
rating. SUSQ 44.5 also was rated as
“middle” quality with slightly elevated
total nitrogen, sodium, and temperature.
This site was an Interstate Streams
Momtormg site and had received

throughout the past couple years,
although no sample was colle¢ted in
2003 (Hoffman and Sitlinger, 2005).

—p—

COMPARISON of 7996 and 2005 DATA

The results for water quality, blologlcal
and habitat conditions in the 1996 .
Lower ‘Susquehanna Subbasin Survey
are depicted in Figure 5. Two sites,
CEDR 0.1 and CHIQ 20.0, were added
to the survey in 2005 and are in blue
print in the Appendix, since these sites :
were not included in the historical data.
The methods have changed slightly
throughout the years, and the methods
for the 1996 survey can be found in .

Traver (1997). Specifically, the number
of macroinvertebrates subsampled
changed from 100 to 200, the habitat
assessment form changed to assigning
each parameter 20 points instead of
weighting the parameters with different
_ point ranges, and the water quality
assessment analysis has changed. In the
1997 report, Traver assessed water quality
using Principal Components Analysis
and cluster analysis and did not assign
rating categories for site conditions.
For comparison purposes, the 1996 data
were analyzed using current methodology
to acquire water quality site condition
ratings. In addition, the reference categories
have changed due to advances in Geographic
Information Systems technology and
calculation of drainage size. MNTN 3.0
was the only site in Ecoregion 66,
so this site was grouped with 67cd.

Figure 5. Water Quality, Biological, and Habitat Conditions
in 1956 Sample Sites in the Lower Susquehanna Subbasin

Susouiianba Rivis Bass Susuasi Survey

LOWER
SUSQUEHANNA
SUBBASIN

HISTORICAL DATA: SITE CONDITIONS AND WATERSHEDS

T HABITAT WATER QUALITY BIOLOGY Ao RIVER/STREAM
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Another difference between the data
sets was flow, which varied from site to
site for different years.

In 1996, 28 percent of the biological
conditions were nonimpaired, 50 percent
were slightly impaired, 18 percent were
moderately impaired, and four percent
were severely impaired (Figure 6). A
summary of the biological conditions
in 2005 showed a larger percentage
rated as nonimpaired (43 percent),

33 percent slightly impaired, 22 percent
moderately impaired, and two percent
severely impaired (Figure 7). Of the
sites that were sampled in 1996 and 2005,
59 percent maintained the same site
condition rating, 28 percent improved, and
13 percent degraded. The improvements
and degradations were only by one
category step, except for CODO 22.4,

" WCON 35.5, and YLBR 3.4, which

improved, and ELKN 0.1 and MISP 0.5,
which degraded by more than one step
in biological condition from 1996 to 2005.
CODO 22.4 showed the most significant
improvement from severely impaired
to nonimpaired biological condition.
The 1996 water chemistry data
were analyzed using current methods

Figure 6. Severely
Summary of 4%
the Biological

Conditions in the
Lower Subbasin
in 1996

Figure 7.
Summary of

the Biological
Conditions in the
Lower Subbasin
in 2005

T

and levels of concern, and two percent
of the sites were considered “higher,”
90 percent were “middle” quality, and
eight percent were considered “lower”
quality. In 2005, six percent were “higher”
water quality, 77 percent were “middle”
quality, and 17 percent were considered

“lower” quality. A site-to-site comparison
indicated that 83 percent of the sites
had the same water quality site condition
category in 2005 as in 1996, seven percent
improved, and ten percent degraded.
The only site to change by more than
one step was MNTN 3.0, which degraded
from “higher” to “lower.”

Table 7 shows a comparison of the
total number of sites to exceed levels of
concern for the sites that were sampled
in both 1996 and 2005. The amount
of sites to exceed levels of concern for
each parameter was relatively similar
except for total nitrate-n, total nitrogen,
total phosphorus, and total sodium.
The number of sites to exceed levels
of concern for total nitrate-n and total
nitrogen decreased; however, the
number of sites for total phosphorus -
and total sodium increased from 1996

0 2005. A decrease in total nitrate-n
and total nitrogen over the years may
be due to localized implemeritation of
Best Management Practices (BMPs)
such as manure storage, manure
digesters, contour plowing, etc. and
updates in wastewater treatment systems
and infrastructure. The increase in
total phosphorus and sodium may be
due to additional development inéreasing
the amount of erosion from disturbed
land, erosion from stream banks due
to increased runoff, and more sodium
from pavement runoff. The highest
total nitrogen values in 1996 and

* 2005 were 12.3 mg/l and 11.37 mg/l,
respectively, and they were both from
the same site, LCHQ 0.4, on Little
Chiques Creek. The same was true for
total nitrate-n with values of 12 mg/1
and 11.2 mg/], respectively. CCLC 12.2

had the highest total phosphorus,
_total sodium, total chloride, and total
orthophosphate in 1996. In 2005,
this site had similar values for these’
parameters, but the highest values
were found at MIDL 0.7 for total
phosphorus, MILL 0.3 for total sodium
and total chloride, and EMAH 0.2 for
total orthophosphate.

Concluszons
all condltlons of streams

AR

plan o When these sys ems receiveitoos
i) r;:such as during

most of the land is p;wed or developed,
there is no place for precipitation to be

Table 7. Number of Water Quality Values Exceeding Levels of Concern for the same sites in 1996 and 2005

Manganese T |Nitrate-8 T | Nitrite-N T | Nitragen TOT | Phos T Ortho | Phosphorus T | Sodium T | Sulfate T) Acidity | Specific Cond.| Water Temp. | Lab pH

1936 13 0 1 2 0

2 % 2 100 n 16

8 1 1 0 4 1

2005 10 1 2 3 1

2 1 4 82 34 29

2 i 1 3 12 0
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. absorbed in the ground, which leads to
runoff. Problems that result from this
runoff are higher water temperatures
from the hot pavement, higher velocity
and volume of water over shorter time
periods (streams peak higher and quicker
causing more erosion of the stream channel),
and higher concentrations of pollutants
bemg washed off the pavement.
;pollution in this subbasin was

nd was concentrated mostly
in a small northeastern section of the
subbasin. Only seven sites showed possible
effects due to AMD, and those effects
were very slight for most of those sites.
Restoration efforts by watershed groups
and local government may have helped
these watersheds.

Some of the hi

within this subbasih were Sherman, Powéll,
Clarks, Stony, West Branch Mahantango,
and North Branch Mahantango Creeks

Cono ngo, and sections of West
Conewago Creeks Although these

be more orested, especially around the
stream corridor. A naturally vegetated
area surrounding the stream serves to
protect the stream and provides necessary
habitat to the aquatic insects and fish.
Some of the most gra@‘e?i&walersheds
were Shamokin,; Mahano;/, Armstrong,
Paxton, Chiques, Conestoga, and

Conodoguinet Creeks. Shamokin and

|

Mahanoy Creeks were impacted by
AMD, Armstrong Creek was potentially
impacted by agrict 3’ Paxton Creek

by a mix of agriculture and urbat”
development. The sampling in this
survey was a one-time event, so replicate

sampling would be needed.to truly
identify problems in these watersheds.
However, this survey indicates where
additional study is needed, such as in
the case of limestone streams. A different
analysis may improve impairment level
determinations, since limestone stream
macroinvertebrate populations have
unique characteristics. These populations

- are often abundant, dominated by a

few taxa such as Ephemerella (mayfly),
Amphipoda (freshwater crustacean),
Isopoda (freshwater crustacean), and

Chironomidae (midges), and have few
-stonefly taxa. This is due to limestone
streams tending to have low gradient,
constant temperatures, high alkalinity,

and high aquatic plant pfoduction._

BMPs can be used to hmlt the impacts
associated with farming operations.
Information on these practices and
other conservation methods can be
obtained from county conservation
district offices (http://www.pacd.oré/).
Grant opportunities to ‘alleviate AMD
impacts and more information on
remediation technologies also are

available in county conservation
district offices and from the Eastern
Pennsylvania Coalition for Abandoned
Mine Reclamation (http://www.orange-
waternetwork.org/). Urban stormwater

. problems can be minimized with low

impact development and by allowing
for groundwater recharge areas.
More information on urban pollution
remediation can be obtained from
the Center for Watershed Protection
through its Urban Subwatershed
Restoration Manual Series
(hitp://www.cwp.org/) and from the
PADEP’s Pennsylvania Stormwater
Best Management Practices Manual
(http //www dep.state.pa.us/dep/
deputate/watermgt/wc/subjects/

" stormwatermanagement/BMP%20Manual/

BMP%20Manual htm).

The Lower Susquehanna Subbasin
Survey, Year 2 assessment is being
conducted in the Yellow Breeches
Watershed and is focusing on bacterial
monitoring and recreational and drinking
water impacts in this highly used
watershed. The study began in February
2006 and includes the mainstem Yellow
Breeches, Cedar Run, Mountain Creek,
Stony Run, Dogwood Run, and Trout
Run. The study will help assess levels
of bacterial contamination in the Yellow
Breeches Watershed, documenting
seasonal variability of bacteria levels,
identifying sources of bacterial pollution,
and providing information on differences
in abundance of fecal coliform, enterococci,
and Escherichia coli (E. coli). More information
on this project is available from SRBC.
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. SUSQUEHANNA RIVER BASIN COMMISSION

United States
Major General William T. Grisoli, Commissioner
Colonel Peter W. Mueller, Alternate Commissioner
Colonel Christopher J. Larsen, Alternate Commissioner

New York ' ‘ Maryland
Denise M. Sheehan, Commissioner, Chair Kend! P. Philbrick, Commissioner
Kenneth P. Lynch, Alternate Commissioner Dr. Robert M. Summers, Allernate Commissioner
Scott ]. Foti, Alternate Commissioner/Advisor Matthew G. Pajerowski, Alternate Commissioner/Advisor
Pennsylvania Commission Officers
Kathleen A. McGinty, Commissioner, Vice Chair Paul O. Swartz, Executive Divector
Cathy Curran Myers, Alternate Commissioner Thomas W. Beauduy, Deputy Director
William A. Gast, Alternate Commissioner/Advisor Duane A. Friends, Chief Administrative Officer

Deborah J. Dickey, Secretary -

In 1971, the Susquehanna River Basin Commission was cieated as an independent agency by a federalinterstate compact among the states
of Maryland, New York, and the Commonwealth of Pennsyloania, and the federal government. In creating the Commission, the Congress
and state legislatures formally recognized the water resources of the Susquehanna River Basin as a regional asset vested with local, state,

and national interests for which all the parties-share responsibility. As the single federalinterstate water resources agency with
basinwide authority, the Commission’s goal is to coordinate the planning, conservation, management, utilization,
development and control of the basin’s water resources among the public and private sectors.

SUSQUEHANNA RIVER BASIN COMMISSION

1721 North Front Street e Harrisburg, Pennsylvania 17102-2391 « 717.238.0423 « 717.238.2436 fax » www.srbc.net
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