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Mission

The Watershed Alliance of Adams County (WAAC) was formally incorporated in November 1999. Our mission is to “improve & protect the water resources of Adams County.”
To accomplish this mission, WAAC sponsors various environmental projects to promote sustainable watershed management. WAAC works with other organizations with goals similar to ours such as the Adams County Conservation District, Adams County Trout Unlimited, and the Environmental Alliance for Senior Involvement (EASI). WAAC & EASI are working to establish a county-wide water quality monitoring program.

Major programs/projects include.

· Rock Creek Project: The Rock Creek Assessment project has been undertaken to further determine the cause of impairments that led to sections of Rock Creek being listed on PaDEP’s 303 (d) list of impaired waters. The project’s primary goal is to promote environmental education to the community and to identify landowners for technical assistance.

· Rock Creek Working Group: Through a grant from the National Fish & Wildlife Foundation, WAAC conducted educational and training workshops for municipal officials. The workshops focused on assisting the municipalities with storm water ordinances and developing a Comprehensive Watershed Management Plan. 
· Farm Demo: WAAC’s Farm Demo project was funded through a Growing Greener grant from PaDEP. It allowed WAAC to implement innovative and affordable best management practices for farmers that will also benefit water quality. 
· Public Education: WAAC has hosted and participated in a variety of educational programs. We have hosted a forum on environmental issues for the candidates for County Commissioner before the last election. Tours of Gettysburg Municipal Authority and Adams County Trout Unlimited’s Delayed Harvest Area among others have been offered to members and others. We participate in Earth Day activities and have taught a group of school children about the “Wet, Wonderful World of Water”. 

· Conewago Creek Assessment: An assessment of the Conewago Creek Watershed was conducted in 2000-2002 through a Growing Greener grant. A streambank restoration project of 750 feet in length was completed as part of this grant. 77 sites were identified for habitat improvements. 

· Stream Cleanups: WAAC has participated and will continue to participate in stream cleanups. The most recent was funded through the Susquehanna River Basin Commission’s Streamside Cleanup grant program. It was conducted in October, 2004, and cleaned up a dump site along the Conewago Creek.
· Stream Gauge: WAAC worked with the United States Geological Survey to install a stream gauge along the Conewago Creek near East Berlin. Funding for this project was provided through a Growing Greener grant. The stream gauge will measure the flow variability of the creek. It will become a useful tool for predicting flooding and droughts. 

Watershed Background
The Rock Creek watershed is located in south-central Adams County. It encompasses 63 square miles with many tributaries feeding Rock Creek. Rock Creek originates amid farmland and travels south through portions of Gettysburg borough. The watershed includes several land uses including agriculture, housing developments and urban landscapes. Rock Creek joins Marsh Creek near the Pennsylvania/Maryland border forming the Monocacy River. The Monocacy enters the Potomac River which eventually empties into the Chesapeake Bay. 

The highest point of the watershed is 755 feet elevation at Big Round Top. The lowest elevation is at the confluence of Rock and Marsh creeks at 363 feet. The watershed is characterized by gently rolling topography of low to moderate relief with broad shallow valleys and low ridges through the red shales, sandstones of the Gettysburg and New Oxford formations. Penn-Klinesville-Croton and Penn-Abbottstown-Readington soils are generally found here. The Diabase occurs as dikes and sills typically forming the narrow ridges, and larger hills of the watershed. The Lehigh-Neshaminy soils are common to the hills and ridges of the watershed. 
The climate is warm summer subtype of humid continental climate noted for its variable weather patterns related to cyclonic storms and its large temperature range. The average summer temperature if 73 degrees Fahrenheit and the average wm=inter temperature is 23 degrees Fahrenheit. Adams County’s precipitation average is 42.4 inches a year of which about half (22 inches) falls within the growing season of April to September (Soil Survey). Rock Creek is classified as a warm-water fishery throughout the watershed.
Rock Creek covers all or portions of 7 different municipalities, including the townships of Straban, Mt. Joy, Cumberland, Mt. Pleasant, and Butler. All of the town of Bonneauville and a portion of Gettysburg are included in the watershed as well as parts of the Gettysburg National Military Park. 

Historically speaking, the first known reference to the creek dates back to 1766 when it is shown on a survey map for the William Penn family and is referred to by the name Rock Run. The name is derived from the large diabase boulders still found in the more scenic portions of the watershed today. Rock Creek was used as a fishing and hunting ground by several North American tribes. McAllister Mill, one of the first mills in the area, was built along the creek. During the Battle of Gettysburg, wounded soldiers were taken to the largest field hospital which was located between White Run and Rock Creek. The wounded were laid along the streambanks. 
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In the 1930’s it was used for recreation such as swimming and fishing as reported at a public meeting from a long time resident of the watershed. Today, Rock Creek is considered locally as the most impacted creek in the County.  Littering and dumping is a major problem in portions of the creek. Rock Creek is classified as a warm-water fishery throughout the watershed. 

Portions of Rock Creek have been identified by the Pennsylvania Department of Environmental Protection as impaired and are listed on their 303 (d) list of impaired waters. Causes of impairments include: excess nutrients, siltation, flow variability and thermal modifications. Turbidity was identified by stakeholders as a common occurrence in the creek. 
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Concerns

Meetings were held to allow for public participation and development of the monitoring program. The public addressed issues or concerns they believed affected the health of the watershed. The list of concerns was then voted upon by the attendees and is listed in order of priority:
1. Un-educated public & municipal officials: WAAC is concerned that the public in general are unaware of the threats facing our watersheds. We feel it is equally important that our municipal officials to be educated as well. WAAC would like to educate the community on the threats and inform them of practices they can undertake to assist in improving the water quality in the Rock Creek watershed and Adams County. We would like to be sure that municipal planners understand the impacts of development on the watersheds and that they are aware of the best management practices available for stormwater planning and runoff.
2. Impervious Cover/Flow Impacts: According to 2003 Census estimates, Adams is the 3rd fastest growing County in Pennsylvania and the fastest growing Pennsylvania county in the Chesapeake Bay Watershed. The loss of productive farmland and increase in impervious surfaces due to development is a major concern of the community and WAAC. Increase in impervious cover will also produce increases in flooding, a decrease in groundwater recharge causing concern about the quantity and quality of groundwater available to homeowners, both old and new alike. Approximately 81% of the homes and businesses in Adams County rely on groundwater (pg 4 of the Geology of Pennsylvania’s Groundwater) and 52% of homes in Adams County rely on wells (pg 31 of the Geology of Pennsylvania’s Groundwater). Flow impacts of an aggregate quarry within the watershed are unknown. Channelization through Gettysburg of Steven’s Run (the Tiber), a tributary of Rock Creek that runs through Gettysburg borough is a major concern. Aerial photos of Steven’s Run show evidence of channelization as early as 1937. It travels through the borough and empties into Rock Creek behind the campus of Harrisburg Area Community College. All too often it carries large quantities of litter and debris with it. Stevens Run conveys a large portion of the stormwater generated by the borough. 
3. Nutrient/erosion impacts: Agriculture is one of the main industries in Adams County. With agriculture come hazards to the watershed in the form of erosion and nutrients. While the Adams County Conservation District works with many farmers to implement best management practices that will protect water resources, not all have been reached. There continues to be a need for streambank fencing to keep animals out of the water. Keeping animals out of the streams improves the health of the stream by keeping manure out and decreasing the disturbance of the streambed and streambanks. Streambank fencing also increases riparian buffers along the stream. Farmers also need to be educated on the benefits and methods of minimum and no-till farming. WAAC has worked with the Adams County Conservation District to purchase an Aerway aerator that local farmers can use in conjunction with no-till to decrease the compaction of the soil. Riparian buffers provide streambank protection from erosional forces, habitat for the local fauna, shade for the stream, nutrient uptake and sediment filtering. Lack of buffers can contribute to poor water quality. 51% of Adams County homes have on-site septic systems (pg 26 of the Geology of Pennsylvania’s Groundwater). Failing septic systems become an issue regarding the health of the water supply. Not only is this a concern for the watershed, but homeowner’s wells may become contaminated. 

4. Sewage treatment plants: Five municipal sewage treatment plants discharge into Rock Creek. Proper treatment of the water before it is discharged is extremely important to the health and well-being of the watershed. At times of drought, this discharge is sometimes the only water flowing in the creek.  

5. Golf courses: Golf courses such as The Links at Gettysburg are a concern. These increase development, impervious surfaces and groundwater withdrawal. Pollution from the use of fertilizers and pesticides may occur also.
6. Lake Heritage: Lake Heritage is a gated community surrounding a man-made lake. The lake has problems with sedimentation and algae growth. Homeowners need to be educated on the hazards to the watershed coming from the herbicides and pesticides they use to keep their lawns green. Outboard engines used for recreation on the lake are also a concern. Yearly lake drawdown contributes unknown pollutants.
7. Other issues: 

· Reliant Energy has built a power plant that at peak use could withdraw 700,000 gallons of water a day. 
· The National Park Service is working on an extensive project to restore the battlefield to its 1863 appearance. To accomplish this, the National Park is removing 576 acres of trees.  They are to add 115 acres of trees and manage 278 acres of woodlands as wood lots. They are proposing to develop 160 acres of orchards.  This is all outlined on page 124 of the management plan, Alternative C, which is the one they are implementing.  On pages 278-279, it states that Alternative C will increase soil erosion by 13%, increase stream flow (probably runoff) by 6%, increase peak flow by 2%, and increase stream temperature 6%.
· 4 Superfund sites

· Littering is a problem in the Rock Creek watershed as with everywhere. Public education on the fact that streams are not dumpsites is needed.

Further Actions
From our public meetings, we identified what information or action do were needed to address our watershed concerns.
Concern- Un-educated public & municipal officials

Actions or information needed-
· Advertise education programs to schools and groups (4-H, etc)

· Develop a targeted school curriculum

· Land Conservancy has one for 8th grade (Gettysburg)

· Connect with Gettysburg schools for fall after-school programs

· Do another candidates forum

· Make presentation(s) to county commissioners, townships, boroughs, planning commissions

· Make presentation Rotary Club 
· Have monthly column in Gettysburg Times/Evening Sun (working on this)

· Have an education/speakers bureau/ PR committee

· Seek additional grants for targeted workshops that local people will attend

· Stream signs (working on this)

· Locate business sponsors to fund programs

· Have TV show on ACTV

· Develop radio announcements, programs – WGET – Sunday morning show

· Develop schedule for regular press releases

Concern- Impervious Cover/Flow Impacts
Actions or information needed -

· Flooding – need flow information, gauges

· Location of 100-500 year flood plains (may be on GIS)

· Find out when flood plains “redone” – contact PEMA or County

· Up to date land use information (County GIS?)

· Determine where new development is and how much impervious cover is created

· Determine what flow/water quality data are available from Quarry

· Find out how much development in last 5 years and project into the future

· Office of Planning/Development; Ag Land Preservation Office

· Get information on stormwater at Culp Farm on battlefield behind Kefauver, Stevens Run/Tiber

· Provide GIS data to Gettysburg College and HACC for student projects

· Determine if low flow is monitored by GMA and Cumberland STPs

· Is rock creek considered navigable (yes?)

· Groundwater recharge

· Geology/diabase

· No official tracking of dry wells

· Get information from:

· Pat Bowling

· Act 220

· Need to deal with trash – catchments/screens for storm drains

Concern- Nutrients & Erosion
Actions or information needed -

· Where aren’t there riparian buffers?

· Utilize EASI data: 2 sites with 2 years of data

· Obtain list of permitted dischargers – GMA, Cumberland, White Run, Bonneauville, Trailer parks, any CSO’s?

· Identify failing septic systems

· Well testing– check county database

· SEOs

· Provide well/septic owner education

· Well water testing – ACCD

· Well workshops

· Penn State septic workshops

· Master well owners program

· Agriculture

· Where are BMP’s

· Conservation plans (only updated on preserved farms)

· No Till

· Eroded areas

· Need to target funds to areas in most need

· How many CAFOs

· Golf courses

· The Links

· Cedar Ridge

· Meadow Brook

· Others

· Lawn fertilization

· Why is rock creek muddy?

· What monitoring, management practices exists in Lake Heritage 
Monitoring 
Questions

The monitoring program was designed to address the following questions that were a result of the public meetings:
· What is the impact of sewage, agricultural and stormwater on Rock Creek?

· Why is the creek muddy?

· Does the creek heal itself?

Project Goals
This project seeks to further determine the reasons for impairment of Rock Creek that led to its’ listing on the Pennsylvania Department of Environmental Protection’s 303(d) list of impaired waters; to target areas for technical assistance, restoration and protection; to provide a public education resource for the community along with public officials to promote sustainable watershed management; and also to establish a county-wide water monitoring program in conjunction with the Environmental Alliance for Senior Involvement (EASI). 

Adams County is facing increasing residential development pressures. Water quality data can be used to assist the municipalities and county in developing land development plans that will protect the watershed.

The monitoring program was designed to provide additional information for the following purposes:
· Provide information and awareness to the community and local officials concerning the health of the watershed.

· Monitor water for pollution affecting the watershed.

· Monitor the watershed for sources causing the water to be cloudy, muddy, and considered the most impacted creek in Adams County by collecting data regarding habitat and water quality.

· Identify sources of point source discharge and pollution.

· Research and identify why the creek seems to “heal” itself along the lower reaches.

· What is the impact of sewage, agriculture and stormwater on Rock Creek?

Water Quality Indicators 
WAAC’s Rock Creek Assessment project will include monitoring of physical, chemical and biological indicators of stream health.

1. Physical Indicators:

a. Visual Habitat Assessment:  This will consist of streamwalks using a modified USDA rapid bioassessment protocol. 12 categories of stream health will be looked at and assessed. These categories are: Channel Condition, Riparian Zone, Bank Stability, Water Appearance, Nutrient Enrichment, Fish Barriers, Instream Fish Cover, Embeddedness, Insect/Invertebrate Habitat, Canopy Cover, Sewage & Manure Presence. 

b. Aerial Photos:  Photos will be examined where streamwalks aren’t possible. 2002 aerial photos are available through Adams County Mapping Office.
c. Turbidity: Indicator of water clarity or light penetration. Light is important to plant growth and water temperature. It is also an indicator of the amount of suspended material in the water. Turbidity will be measured monthly at all sites. Turbidity will be measured using a transparency tube. These tubes function like a secchi disk in miniature to more accurately measure water clarity. Water is collected in a 60 cm column and poured off until a disc at the bottom of the tube can be seen.  A value of 60 cm is clear water.  The lower the value the more turbid the water is.
d. Temperature: A baseline indicator that determines the rate of biochemical reactions and the suitability of habitat for various types of aquatic life. Measured monthly at all sites. Water temperature will be measured in-stream at the sampling site with a thermometer.
2. Chemical Indicators (all parameters tested monthly):
a. Dissolved Oxygen: Essential for aquatic life. All aquatic organisms require oxygen to breathe and have an optimal range for functioning. Low DO levels indicate pollution. We will measure dissolved oxygen using a Winkler Titration. In this test the dissolved oxygen is “fixed” in the sample using reagents that form an acid compound. This compound is then titrated to a color change and the amount of titrant added is equivalent to the dissolved oxygen present in the sample
b. Sulfate: Natural weathering of various minerals contribute to surface water concentrations. High levels are usually associated with mining; however there is little mining in Adams County. Previous studies have indicated high levels of sulfate in Rock Creek. Sulfate will be measured by converting sulfate to barium sulfate crystals and measuring the resulting precipitate. 
c. Nitrate: Essential plant and animal nutrient that in excessive amounts can cause eutrophication. High nitrogen levels are an indicator of sewage, manure, fertilizer and other types of contamination. Nitrate-nitrogen concentrations will be measured using a colorimetric method in which nitrate is reduced to nitrite and the resulting color change is measured against a standard color. 
d. Orthophosphate: Another essential nutrient for aquatic life. This can also lead to eutrophication in abundant amounts. Orthophosphate will be measured using a colorimetric in which the resulting color change is measured against a standard color.
1. Biological Indicators

a. Benthic Macroinvertebrates: Aquatic organisms with no backbone that spend at least part of their life cycles in communities on the stream bottom. The abundance and type of macros found can tell us about the health of the stream and its response to pollution. Measured two times a year. EASI protocol will be used.
b. Fecal Coliform: An indicator of the presence of pathogens that may be a risk to human health from water contact. Selected sites will be tested by volunteers using Coliscan® Easygel to determine the presence of coliforms and E. coli.
Sampling Requirements

	Matrix
	Parameter
	Equipment
	Holding Container
	Storage
	Maximum Holding Time
	Method

	Air
	Temperature
	Thermometer
	None – Measure at streamside
	N/A
	Immediate
	Field Thermometer

	Water
	Temperature
	Thermometer
	None – Measure at streamside
	N/A
	Immediate
	Field Thermometer

	Water
	Nitrate
	Hach Kit 
	polypropylene bottle
	Refrigerate 4(C
	48 hrs
	Cadmium Reduction and color comparator

	Water
	Dissolved Oxygen
	Hach
	None – Measure at streamside
	N/A
	Must be fixed at streamside;  store in the dark and titrate within 8 hrs
	Modified Winkler Titration

	Water
	Turbidity
	Hach
	None – Measure at streamside
	N/A
	Immediate
	Transparency tube

	Water
	Sulfates
	Hach
	polypropylene bottle
	Refrigerate 4(C
	28 days
	Colorimetric/turbidity method

	Water
	Ortho-phosphates
	Hach
	polypropylene bottle
	Refrigerate 4(C
	48 hrs
	Ascorbic acid method and color comparator


Monitoring Sites
General Parameters for Site Selection

Sites were selected in order to have as complete an assessment of the Rock Creek Watershed as possible with the available number of volunteers.
	Number
	Description
	Reason for Choosing

	1
	Rock Creek above Cumberland Township North sewage treatment plant (Shealer Rd.)
	Control for impact determination.

	2
	Rock Creek below sewage treatment plant at Gettysburg Municipal Authority
	Determine impact(s)

	3
	Steven’s Run (the Tiber) at Fourth Street
	After channelized portion through Gettysburg.

	4
	Steven’s Run (the Tiber) on NPS
	Prior to Gettysburg, pre-stormwater impact(s)

	5
	Rock Creek- Dean Schultz property (upstream near quarry)
	Quarry, easy access, start of healing, stormwater impacts from Gettysburg

	6
	Plum Run at Lake Heritage spillway
	Lake Heritage impact(s)

	7
	Littles Run at White Church Rd.
	Large tributary

	8
	Rock Creek at Solomon Rd.
	Easy access & in healed part of stream

	9
	Plum Run at Taneytown Rd.
	Large tributary

	10
	Rock Creek at Barlow/Two Taverns
	Agriculture impact, good access

	11
	Rock Creek below Links at David Waybrite
	Impact of Golf Course, last part of creek in PA


Quality Control and Quality Assurance Measures
Training: Trainings will be held as a function of community outreach. Training workshops will be carried out by ALLARM. Habitat Assessment training was completed in July 2004 and a refresher in June 2005. A chemical training workshop was held in September and October 2004 to train monitors in the parameters being tested. Macroinvertebrate identification training took place in Fall 2005. Multiple data analysis training sessions have been held in the Spring and Summer of 2006.
Care of Equipment: trained monitoring coordinator will check to be sure reagents are fresh and will help with ordering new equipment. Monitors will clean equipment while in their possession.

Internal & External QA/QC: 


1.) Replicates are required for each test: if replicate falls outside the following acceptable range of error, a third replicate is required
· Nitrate: +/- 0.1 (for 0-1 ppm range) or +/- 1.0 (for readings greater than 1)

· Orthophosphate: +/- 0.04

· Dissolved Oxygen: +/- 1 unit

· Sulfate: +/- 10.00ppm
· Turbidity: requires only 1 replicate
2.) External

· During the first month of sampling after being trained, volunteers will go through chemical quality control with ALLARM performing split sampling.

3.) Documentation of procedures

· the study design document will be written and modified when changes to the monitoring program takes place.

· Copies of monitoring manuals and materials (e.g. workshop manuals and materials) will be saved via computer files or hard copies.

Data Management
Volunteer monitors will fill out paper data sheets and submit them to the Watershed Alliance. WAAC will collect the data sheets and enter the data into a spreadsheet provided by ALLARM.

In addition data between sites will be compared to evaluate changes over the watershed and to locate any areas that indicate the need further study. Data will be analyzed using Microsoft Excel and Geographic Information Systems.  Data analysis will be performed as a group through trend identification, and review of the data utilizing the box and whiskers graphs to identify minimums, maximums, medians and quartiles.

Each parameter at each site will be evaluated. Biological data will be evaluated using the EASI protocol and compared with chemical data. Patterns over time and space will be identified and hypotheses regarding cause of patterns will be generated based on point source discharge locations, land use, geology and other factors.  

We will also identify seasonal patterns, and document the relationships between dissolved oxygen concentration and seasons and compute percent saturation of dissolved oxygen. Further study may include analysis of data in relation to data generated by other water monitoring efforts.  We will try to determine changes due to natural variability and those due to human impact. 

The Watershed Alliance of Adams County will be responsible for preparing a final assessment report. 

Volunteer Assignments
	Task
	Task Description
	Assigned to whom

	Volunteer Monitor Coordinator
	· Coordinates monthly sampling
· Coordinates workshop logistics

· Reports to Board

· Coordinates with other positions
	Michelle Kirk


	Volunteer Monitors
	· Attends training sessions
· Monitors on given time scale

· Turns in results to data manager

· Helps with data interpretation
	Bill and Michelle Kirk
Sue and Matt Cipperly

Zach Bolitho

Clodius Willis

Heidi Marker

Wayne Belt

Bill Koch

Vy Trinh

Pat Naugle

	Volunteer Recruitment
	· Recruits volunteers from schools, community groups, etc.
· Promotes program
	Zach Bolitho
Sue Cipperly

	Data Management Coordinator
	· Collects and compiles data
· Sends out new data whets

· Develops and maintains database 

· Screens data for outliers
	Vy Trinh

	Training
	· Trains volunteers in protocols
	ALLARM & train the trainer program

	Equipment Manager
	· Makes sure reagents are up to date
· Replaces and orders new equipment

· Contact for questions
	Vy Trinh
Michelle Kirk



	Public Relations
	· Develops/places press releases about the program
· Works with volunteer recruiter
	Mark Berg


Monitoring Forms and Protocol
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