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7.0 QUALITY ASSURANCE AND QUALITY CONTROL PLAN 

The Quality Assurance and Quality Control (QNQC) Plan for the Colesville LandfiU 

addresses the requirements for construction of the landfill. The Plan has been prepared to 

meet the requirements of 6 NYCRR Part 360, Section 2.8, effective December 31, 1988, last 

revised May 28, 1991. 

Quality Assurance and Quality Control have been defined in 6 NYCRR Part 360, as 

follows: 

Quality assurance means the application of standards and procedures to ensure 

that a product or facility meets or exceeds desired performance criteria and 

documentation to verify the results obtained. Quality assurance includes 

quality control, and refers to actions taken to assure conformity of the 

construction with the department-approved quality assurance plan, engineering 

plans, reports, and specifications. 

Quality control means those actions which provide a means to measure and 

regulate the characteristics of an item or service to contractual and regulatory 

requirements. Quality control includes those actions taken before construction 

to ensure that the materials chosen and workmanship comply with the 

department-approved quality control plan, engineering plans, reports, and 

specifications. 

The purpose of the Quality Assurance/Quality Control Plan is to develop systematic 

procedures to assure and document that design and pennit requirements are properly 

implemented during construction. The QNQC Plan presents procedures that will be used 

during the construction of the following elements: 

LandfiU final cover 

Landfill gas venting layer 

Groundwater collection system 

Borrow area 

Final cover stormwater control 



Sediment basin 

Access roads 

Culverts 

Maintenan.:e facilities 

The QMQC Plan presents the management organization, personnel and laboratory 

requirements, testing protocols, 2nd requirements for documentation and recordkeeping to 

demonstrate that construction yf the landfill will be completed in conformance with 

6 NYCRR, Part 360 Sectjon 360-;!.I3 of the Solid Waste Management Facilities Regulations. 

During construction of t l ~ e  Landfill, a number of quality control measures will be 

employed by the Construction Contractor and any subcontractors to provide self-monitoring 

of construction activities. These, self-monitoring activities are not addressed in this Plan. 

The QMQC Plan for constructiqn of the Landfill addresses the procedures that will be 

employed by the Project Enginep and other parties independent of the Contractor and 

subcontractors to assure and doc~yment that the design and permit requirements are properly 

implemented. The Quality Conb;ol measures for the construction of the above-listed items 

will be outlined and described i r ~  the Technical Specifications for construction, submitted 

under separate cover. 

QMQC procedures relatedl to environmental monitoring activities are outlined in the 

Environmental Monitoring Plan, gubrnitted under separate cover. 

7.1 MANAGEMENIT ORGdNlZATlON 

The Owner will retain a ficensed professional engineering firm knowledgeable in 

landfill design and cons,truction to serve as the Project Engineer for the construction. In 

accordance with Section, 360-1.21$)(111) of 6 NYCRR Part 360, the Project Engineer shall 

be licensed to practice engineeqng in the State of New York and will be responsible for 

observing, documenting,, and cextjfyhg that activities related to the quality assu'rance of the 

construction of the landfa and re+ated facilities conform to approved construction plans and 

specifications, and conditions of @e permit to construct. 

Representatives of the Pqoject Engineer will be responsible for implementing the 

requirements of the QWQC Plan. The Project Engineer will also be responsible for 

supervising the activities of the QMQC laboratories. 



The Quality Assurance and Quality Control management organization to be used for 

construction at the Landfill is shown in Figure 7-1 and described below. 

The party responsible for implementing the QMQC Plan will be the Project Engineer. 

7.1 .I Project Engineer 

The Project Engineer will provide qualified personnel to serve in the following 

capacities: 

The Project Principal will serve as the official representative of the Project 

Engineer, and will have overall responsibility for the implementation of the 

QMQC Plan. 

The Project Manager will report directly to the Project Principal, and will be 

responsible for overall coordination of construction and QMQC activities with 

the Owner, the Contractor, any subcontractors, QMQC Laboratories, and the 

other representatives of the Project Engineer. 

The Construction Coordinator will report directly to the Project Manager, 

and will be responsible for coordination of the activities of the Geotechnical 

and Geosynthetic Construction Observers, and the QMQC laboratories. 

The Geosynthetic and Geotechnical Construction Observers will report 

to the Construction Coordinator, and will be responsible for observing, testing, 

and documenting construction activities on a daily basis. 

The responsibilities of these personnel are described in further detail in Section 8.2. 

7.1.2 Quality Assurance and Quality Control Laboratories 

The services of Quality Assurance and Quality Control Laboratories will be secured 

by the Project Engineer to complete the testing requirements presented in the Technical 

Specifications. The QA/QC laboratories may be affiliated with the Project Engineer or 

subcontracted by the Project Engineer. If the services of the Geotechnical QMQC laboratory 

are subcontracted, the laboratory must be independent of the Contractor, subcontractors, 

or material suppliers. If the services of the Geosynthetic QMQC laboratory are 



subcontracted, the labwatory must be independent of the manufacturer, fabricator, or 

installer of geosynthetics at the :;ite. 

The Geotechnical QMQC, laboratory will complete the required geotechnical testing 

as directed by the Project Engintrer. 

The Geosynthetic QMQC laboratory wil l  complete the required geosynthetic testing 

as directed by the Project Engintcer. 

7.2 QUALITY ASSURANCtE AND QUALITY CONTROL PERSONNEL 

The Project Engk~eer willjhave responsibility for implementation of the QMQC Plan 

for construction at the L a n a .  The qualifications and experience requirements and 

responsibilities of each ::epresen\ative of the Project Engineer, are presented below. 

The project pers,~nnel have construction-related responsibilities in addition to 

the QMQC responsibilities listed below. Additional responsibilities, and qualifications and 

experience requirements have qot been included for work activities to be performed in 

addition to the implementation ~f the QMQC Plan. 

7.2.1 Project Prlnclpal 

Qualifications and Experience 

The Project Principal muat be a Professional Engineer registered in New York State. 

The Project Principal must deponstrate past experience in a position of significant 

responsibility for landfill constryction projects of similar magnitude and complexity to this 

landfill project and mus: be knovledgeable of the project requirements and objectives, and 

must be familiar with the Consbuction Plans and Technical Specifications. 

Responsibilities 

The Project Principal will have the following responsibilities in the implementation 

of the QMQC Plan: 

Serve as the official1 representative of the Project Engineer. 

Has ultimate responsibility for the implementation of the QA/QC Plan. 

Ensure *at applropriate technical review is completed by qualified 

representatives of the Project Engineer for Construction Plans, Technical 
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Specifications, any modifications to the Plans and Specifications and the 

Construction Certification Report. 

Review and approve all design documentation, including the Construction 

Plans and Technical Specifications. 

Review and approve modifications to the Construction Plans and Technical 

Specifications during construction. 

Review and endorse the Construction Certification Report. 

7.2.2 ProJect Manager 

Qualifications and Experience 

The Project Manager must be a registered Professional Engineer. The Project 

Manager must have extensive experience with construction projects of similar magnitude 

and complexity to this Landfill project. The Project Manager must have a thorough 

familiarity with the project, and be familiar with the Construction Plans and Technical 

Specifications. 

Responsibilities 

The Project Manager will have the following responsibilities in the implementation 

of the QMQC Plan: 

Serve as the primary contact person for the Project Engineer. Maintain contact 

with the Owner, Contractor and subcontractors regarding conformance with 

the requirements of this Plan. 

Provide overall coordination of the activities of the Geotecllnical and 

Geosynthetic Construction Observers and the Construction Coordinator. 

Provide assistance to the Construction Coordinator in the review and 

interpretation of field and QNQC laboratory quality control testing results. 

Provide assistance to the Construction Coordinator in the review of shop 

drawings and other submittals from Contractors and subcontractors. 

Perform periodic site visits to review progress and QMQC procedures. 

Determine acceptance of installed portion of work to pennit further 

construction 



Ensure thalr the Copstruction Coordinator and Construction Observers are 

notified of' any nqted deficiencies in quality control testing results or 

procedures so that ~~orrective actions can be taken. 

Review the Weekly construction Summary Reports. 

Compile d e  Conspction Certification Report with the Construction 

Coordinator, and the Geotechnical and Geosynthetic Construction Observers. 

7.2.3 Construction Coordinaator 

Quaffffcatfons and Exp~rfence 

The Constructioal Coorcljiator must have a Bachelor of Science Degree in 

Engineering or an Associates Gegree in Engineering Technology. The Construction 

Coordinator must have previous experience with landfill construction activities of similar 

magnitude and complexidy to this ,Landfill project. The Construction Coordinator must have 

a thorough familiarity with th*? project, and have a thorough familiarity with the 

Construction Plans and Technical Specifications. The Construction Coordinator must also 

have a working knowledge of \he quality control testing procedures included in the 

Technical Specifications. 

Responsfbfffties 

The Constructioai Coordjynator will have the following responsibilities in the 

implementation of the QlWQC Plyn: 

Serve as the daily cyntact person for the Project Engineer. Maintain routine 

contact w.th the Owner, Contractor, and subcontractors regarding 

conformance with quality control testing requirements. 

Coordinate the d+ly activities of the Geotechnical and Geosynthetic 

Constructian Obsener. 

Review all shop drgwings and other submittals from the Contractors and 

subcontrac~rs for c;mformance with the Technical Specifications. 

Review all field and QA/QC laboratory quality control testing results for 

conformanqe with qle Technical Specifications and provide interpretation of 

data to determine axeas to be reworked or repaired. 



Organize all field quality control testing data to facilitate preparation of 

weekly Construction Summary Reports, and the Construction Certification 

Report. 

Review all Daily Construction Reports prepared by the Construction Observers. 

Prepare the Weekly Construction Summary reports. 

Monitor delivery of appropriate samples to the QMQC laboratory for quality 

control testing. 

Coordinate with Project Manager and Construction Observers to establish 

proper sampling procedures including proper sample location, sample size, 

sample collection protocol, and sample numbering system. 

Receive and organize all quality control testing results from the QMQC 

laboratories and check for compliance with specifications. Notify Project 

Manager and Construction Observers of results and review test results with 

Project Manager to make determination of areas to be reworked or repaired. 

Perform routine site visits to review progress and QMQC procedures. 

Notify Construction Observers, Contractors and subcontractors of acceptance 

of installed portion of work to permit further construction. 

Prepare Construction Certification Report 

7.2.4 Geotechnlcal Construction Observer 

Qualifications and Experience 

Through a combination of formal education, training and experience, the 

Geotechnical Construction Observer must have a demonstrated knowledge of landfill 

construction including earthwork, installation of granular fills, aggregates, low permeability 

soil liners, and applicable testing methods. The Geotechnical Construction Observer must 

also have a demonstrated knowledge of installation of manholes, pumping and piping 

systems. 

The Geotechnical Construction Observer must be familiar with and trained in the use 

of nuclear moisture-density meters. 



Responsib/i/iies 

The Geotechnical: Construction Observer will have the following responsibilities in 

the implementation of tlhe QA/Q!Z Plan: 

Visually observe co~truction materials such as soils and piping delivered to 

the site to detenninie general conformance with material specifications. 

Observe a d  record procedures used for site preparation clearing and 

grubbing. 

Observe and record procedures used for excavation and filling of subgrade to 

required elevations. 

Observe and record procedures for placement of fill, groundwater collection 

system drainage soi., bamer protection soil and top soil, including: 

- Comp,acted lift thickness 

- Method of mopture addition 

- Proofrolling 

- Fine grading 

Perform moisture land density testing, as established in the Technical 

Specificati~ns. 

Assign locations an41 collect samples of other soils for quality control testing. 

Provide for delivery of samples to the QA/QC laboratory or the Construction 

Coordinatar. 

Record any on-site qctivities that could result in damage to any earthwork or 

site improvements, ::uch as compacted subgrade, and report these activities to 

the Contracctor, Sub,contractor and the Construction Coordinator. 

Prepare daily constquction report as described in Section 7.5. 

7.2.5 Geosynthetic Constriiction Observer 

Qual/f/caiions and Exp~arience 

Through a combination ,of formal education and experience, the Geosynthetic 

Construction Observer must have a demonstrated knowledge of landfill construction 

including manufacturing, installqtion, and testing of geosynthetics. 



Responsibiiities 

The Geosynthetic Construction Observer will have the following responsibilities in 

the implementation of the QMQC Plan: 

Visually observe construction materials such as geomembranes, geotextiles, 

geonet, and geocomposite drain delivered to the site to determine general 

conformance with the material specifications. 

Observe and record condition of subgrade prior to placement of all 

geomembranes. 

Observe and record procedures for stockpiling, storage and handling. 

Observe and record procedures used for installation of geosynthetics. 

Visually observe all geosynthetics after installation for failure to comply with 

the Technical Specifications. 

Observe and record procedures used for installation of all liner penetrations. 

Conduct final inspection of membranes prior to drainage layer placement. 

Observe that panel placement is in accordance with the approved panel plan. 

Observe that permanent and temporary anchoring procedures are followed. 

Observe and record procedures used for seaming. Observe and record that the 

area of seam is clean, supported, and overlap and seam width are in 

accordance with the Technical Specifications. 

Observe and record that all required field seaming tests are performed. 

Observe and record that all areas with deficient seams are marked for repair. 

Observe and record procedures used for all repairs. 

Assign locations for collection of all samples for quality control testing. 

Observe and record procedures used to repair areas where samples are taken. 

Provide for delivery of samples to the QMQC laboratory or the Construction 

Coordinator. 

Record any on-site activities that could result in damage to the various 

geosynthetics and report these activities to the Contractor, Subcontractor, and 

the Construction Coordinator. 

Prepare daily construction report. 



7.3 QUALITY ASSURANC%f AND QUALITY CONTROL LABORATORIES 

7.3.1 Geotechnlcal Quality hssurance and Quallty Control Laboratory 

Experience and Qualifications 

The Geotechnical QMQC ;laboratory shall have experience in testing granular fills 

and aggregates, and shall be f+ar with ASTM test standards and Army Corps of 

Engineers test procedures as reqqired in the Technical Specifications. The Geotechnical 

QMQC Laboratory shall be capaye of providing permeability test results within 48 hours 

of receipt of sample. The laborqtory shall be capable of providing all other test results 

within four days of receipt of saqples. 

The Geotechnical QMQC jaboratory must submit an acceptable QMQC Plan to the 

Project Manager to demonstrate !that the laboratory has the capability to complete the 

quality control testing required in the Technical Specifications. 

Responsibilities 

The Geotechnical Quality bpsurance Laboratory is responsible for performing all tests 

and formally submitting results :to the Project Engineer as required in the Technical 

Specifications. 

7.3.2 Geosynthetic Quality Assurance and Quality Control Laboratory 

Experience and Qualifications 

The Geosynthetic QMQC l+boratory shall have experience in testing geosynthetics, 

and must conform with ASTM, NSF, GRI, and other applicable test standards. The 

Geosynthetic QMQC Labratory $hall be capable of providing test results within 48 hours 

of receipt of samples. 

The Geotechnical QMQC jaboratory must submit an acceptable QMQC Plan to the 

Project Manager to demonstrate that the laboratory has the capability to complete the 

quality control testing required in the Technical Specifications. 

Responsibilities 

The GeosyntheticQuality qksurance Laboratory is responsible for performing all test 

procedures in accordance with the Technical ~'~ecifications and formally submitting results 

to the Project Engineer. 



7.4 QUALITY ASSURANCE AND QUALITY CONTROL TESTING 
PROTOCOLS 

The Quality Assurance and Quality Control Testing Protocols to be used during 

construction of this Landfill will be presented in the Technical Specifications. The 

Specifications will address the following elements of construction: 

Earthwork and related soil materials 

Geosynthetics 

Piping and appurtenances 

Mechanical equipment 

Electrical requirements 

Where applicable, the Specifications describe the following testing requirements for 

each of the elements of construction: 

Field testing procedures to be used 

Field testing equipment to be used 

Frequency of field testing 

Sampling procedures to be used 

Sampling equipment to be used 

Frequency of sampling for laboratory testing 

Procedures to be used for laboratory testing 

Acceptable limits for field and laboratory testing 

7.5 DOCUMENTATION AND RECORDKEEPING 

Records of construction progress and quality control activities will be maintained 

throughout the construction at the Landfill. The following reports will be prepared by the 

Project Engineer retained to oversee these activities: 

Daily Construction Report 

Weekly Construction Summary Report 

Construction Certification Report 



7.5.1 Daily Construqtion Rqport 

Daily constructicn reponjs will be prepared by the Geotechnical Construction 

Observers and the Geoslynthetic rconstruction Observers at the conclusion of every day 

construction activities occur at &e site. 

The daily construction reports will include the following: 

Date. 

Weather c~anditiom~, including daily high and low temperature, wind 

conditions, and prec,ipitation, if any. 

General dercriptiontof work activities at the site. 

List of personnel an:d equipment operating on site, number of hours worked, 

number of hours on standby, and work activities completed. Include names 

of key QMQC and i:onstruction personnel. 

Description of worE completed for the day, referencing stationing and grid 

coordinates. 

ldentificatiam of areps worked including lift number, panel number, and seam 

number. 

Drawings, sketches,, and maps showing work completed. 

Summary c4f QMQC procedures used for the day. 

Results of all qualit,, control testing. 

Drawings, sketches and maps showing all quality control testing areas. 

Passing and failing areas of the geomembrane panels and seams will be 

recorded. 

Reworked and rep+ areas will be recorded with all quality control testing 

results. 

Identification of all qamples collected for quality control testing at the QMQC 

laboratoriel;, includijng samplc number, location, and testing to be performed. 

Identify any in-field modifications. 

Documentation of $iscussions, decisions or recommendations involving the 

Contractor,, Subcon,tractor, the Owner, NYSDEC, and representatives of the 

Project Engineer. 



The Daily Construction Report will be submitted to the Construction Coordinator for 

review and inclusion in the project file. 

7.5.2 Weekly Construction Summary Report . 

Weekly construction summary reports will be prepared by the Construction 

Coordinator at the end of every working week. The weekly reports will summarize 

construction progress and quality control testing based on the following: 

Daiiy construction reports for the work. 

Results from the geotechnical and geosynthetic QMQC laboratories. 

Shop drawings and other submittals from the Contractor and subcontractors. 

The weekly construction summary reports will include the following: 

General description of work activities completed at the site for the week. 

Specific description of work completed for the week, referencing stationing 

and grid coordinates. 

Identification of areas worked for the week, lift thickness, panel number, and 

seam number. 

Drawings, sketches, and maps showing work completed for the week. 

Summary of QMQCprocedures used for the week. 

Summary of quality control testing results for the week. 

Summary of reworked areas and repairs completed for the week. 

Summary of shop drawings and submittals received from the Contractor and 

subcontractors during the week, and disposition of same. 

Summary of results received from the geotechnical and geosynthetic QMQC 

laboratories during the week. 

Summary of in-field modifications. 

Summary of decisions and recommendations as a result of discussions with the 

Contractor, subcontractors, the Owner, NYSDEC, and representatives of the 

Project Engineer. 



The Weekly Comitruction; Summary Report will be included in the project file. 

7.5.3 Construction Certificqtion Report 

Upon completion of conptruction activities, the Project Engineer will prepare a 

construction certification report. The report will be prepared under the direction of, and 

endorsed by, the Project Principql. 

The certification report wJl document construction in accordance with construction 

plans and specifications,, with any exceptions noted. The certification report will include 

the following: 

Narrative descriptiqn of the construction completed at the site. 

Description of deviations from construction plans and specifications and 

reasons for such chpnges. 

Description of qualjh. control testing procedures. 

Summary cf quality, control test data. 

Drawings showing puality control test locations. 

Descriptions of pro~edures used to rework or repair areas with failing quality 

control test results. 

As appropsiate, raw data sheets and worksheets related to quality control 

testing. 

QMQC Plans subqtitted to the Project Engineer by the Geotechnical and 

Geosynthetic QMQS laboratories. 

A series of color phptographs of major project features. 

Record drawings of the completed construction. 

Certification staterngnt of completion of construction in accordance with the 

Construction Plans snd Technical Specifications. 



8.0 CONTINGENCY PLAN 



8.0 CONTINGENCY PLAN 

8.1 GENERAL 

The purpose of this Contingency Plan is to present an organized, planned, 

coordinated, as well as technically and financially feasible course of action to be taken in 

responding to contingencies during the closure of the landfill. This plan should be camed 

out whenever emergency situations develop which endanger human health and safety or the 

environment. 

8.2 PERSONNEL AND USER SAFETY 

An emergency response program will be established for the Colesville Landfill to 

address safety in the event of the occurrence of emergency situations. The program will 

include: 

Identification of Emergency Coordinators 

Identification of Duties and Responsibilities of the Emergency Coordinator 

Identification of Communication Systems 

Development of Evacuation Plan 

Summary of First Aid Available for Selected Medical Emergencies 

Summary of Available Emergency Services 

8.2.1 Emergency Coordinators and Chain-of-Command 

Prior to commencement of closure at the landfill, the Owner, Engineer, and 

Contractor will appoint emergency coordinators to direct an organized response to 

emergency situations. If an emergency situation occurs at the landfill, field personnel must 

contact the designated Emergency Coordinators. 

At all times during hours of site construction, there will be at least one Emergency 

Coordinator on site or on call, with the authority to commit the necessary resources of to 

carry out the provisions of this Contingency Plan. 



8.2.2 Duties and Rasponslbilities of the Emergency Coordinator 
Contingency Plan lmplkmentarjlon 

The decision to bnplemeyt the Contingency Plan at the landfill will depend upon 

whether or not a fire, explosion,, or other emergency incident could potentially endanger 

human health and safety, or the environment. The following information provides the 

Emergency Coordinator with criteria to assist in making this decision. 

The Contingency Plan shyuld be implemented in the following situations: 

Fire or Explosio~n 
The fire spreads ant1 could possibly ignite materials at other locations on site 

or could cause heat .induced explosions. 

The fire co~uld possi,bly spread to off-site areas. 

Use of water and/qr chemical fire suppressant could result in contaminated 

runoff. 

An imminent dangq exists that an explosion could occur, causing a safety 

hazard. 

An imminent danger exists that an explosion could ignite other materials at 

the facility. 

An explosi~n has o~curred. 

Material Release or Spilrl 

The materiisl release spill could result in release of flammable, ignitable, or 

combustible liquids \or vapors, thus causing fire or gas explosion hazard. 

The material release spill can be contained on site, but the potential exists for 

groundwater contarpination. 

The material release spill cannot be contained on site, resulting in off-site soil 

contamination and/pr ground or surface water pollution. 

Emergency Response Procedyes 

Whenever there i s  any type of incident at the landfill, the Emergency Coordinator 

must immediately notify field peyonnel, identify and assess the source and extent of the 

emergency, and take action to c0:~2trol the situation. 



Notification 

In the event of an imminent or actual emergency occurrence, the first person on the 

scene should notify the Emergency Coordinator, who, in turn will initiate a proper response 

to the situation in question. Notification of the Emergency Coordinator may be performed 

second only to notification of on-site personnel and/or site evacuation, depending on the 

emergency situation. 

Having been apprised of the situation, the Emergency Coordinator will proceed to 

notify all facility personnel by initiating the internal communications system, (if not 

previously initiated), and aid in evacuation, if necessaly. Progression of notification will 

continue to any local, State, and Federal response agencies deemed appropriate by the 

Emergency Coordinator. 

A list of the Designated Emergency Coordinators will be posted in a conspicuous 

location at the site office. In addition, a list of the Emergency Response Agencies and 

Contacts is included in Appendix F and will be posted conspicuously at the same location. 

Identification 

Whenever there is a fire and/or explosion, spill or release, or other incident 

presenting a potential threat to the human health and safety or the environment, the 

Emergency Coordinator must immediately identify the source and extent of the emergency. 

Assessment 

In case of an emergency situation, an assessment of the possible hazard must be 

made. If the Emergency Coordinator determines that the facility has had a fire and/or 

explosion, spill or release, or other incident that presents a possible hazard to public health 

and safety, and/or the environment, and initiates the Contingency Plan, contact with local 

authorities must be made informing them of situations when an evacuation of the 

surrounding area is necessary. The New York State Department of Environmental 

Conservation (NYSDEC) should also be advised of all the pertinent facts regarding the 

incident. 

When making a report to the NYSDEC, the following information must be provided: 

Name and telephone number of person making the report 

Name of the facility 

Type and time of incident occurrence 

Name and quantity of material(s) involved, to the extent known 



Extent of any injurigs 

Possible hlazards tp public health and safety, and/or the environment 

surrounding the f a q t y  

Control Procedures 

The nature of work carried out during landfill closure makes the occurrence of 

emergency situations a possibility, no matter how infrequently they may actually happen. 

Emergencies can happec q~ickly~and unexpectedly, requiring immediate response. 

In the event of any emergiency situation, the Emergency Coordinator must take all 

reasonable measures to prevent tine occurrence, recurrence, or spread of a f i e  or explosion 

or unplanned releases t~ other portions of the facility. 

A broad-based emergency response network will be established to respond to any 

incidents at the facility. If an emyrgency occurs, fully trained response personnel should be 

contacted as soon as poysible. 

Requests for assiistance sliould always include: 

Name, address, and, telephone number of the facility 

Type and tme of i~cident occurrence 

Extent of any injuriies 

Possible hazard tct public health and safety, and/or the environment 

surrounding the f a q t y  

Type and quantities, of materials involved, if known 

Immediate action by o ~ s i t e  personnel should concentrate on preventing any 

fie/explosion, or spilVleak sipation that occurs from spreading to other areas of the 

facility, and immediate cmergeng medical attention should be given to injured personnel, 

if possible. Any possible sources, of ignition should be removed from the incident area, if 

this can be done without risk, and vehicular traffic should be suspended and work ceased 

until the fire or incident: can be :safely contained or controlled. 

Storage and Disposal of Releaped Materials 

Immediately after an emergency situation, the Emergency Coordinator must make 

arrangements for the  tora age, ,or disposal of any recovered wastes, water, or any 

contaminated materials :resultingl from the incident. 



Post-Emergency Equipment Maintenance 

Following an emergency incident, all emergency response equipment used must be 

cleaned and made fit for reuse, or replaced as necessary, so that the equipment will be 

available when construction operations resume. An inspection of all equipment must take 

place before operations resume to ensure that each item is in proper working condition. 

Remedial activities as a result of this inspection may include recharging of fire extinguishers, 

restocking first aid kits, replacement of personal protective gear, and restocking of 

disposable items. 

8.2.3 Internal Communlcation/Warning System 
An internal communication system consisting of telephones and two-way radios wil l  

be available at the landfill for notifying field personnel in the event of an emergency 

episode. Units are located in readily accessible areas at the site office, in vehicles, and in 

the equipment. In addition, units may be carried by field personnel. This system provides 

facility personnel with immediate emergency notification and necessary instructions in the 

event of an incident. 

8.2.4 External Communlcation/Warning System 
A network of emergency response agencies are available and field personnel that can 

be contacted in the event of an incident at the landfill. Designated Emergency Coordinators 

and Emergency Response Agencies and Contacts will be notified by telephone for assistance 

in an emergency. 

Lists including these names and telephone numbers will be displayed prominently 

at site office for easy employee accessibility in the event of an emergency. 

8.2.5 Evacuation Plan for Facility Personnel 
In an emergency situation, and when time permits, the Emergency Coordinator will 

be the individual responsible for determining when evacuation of the facility is required. 

Imminent or actual dangers that constitute a situation requiring evacuation include: 

A generalized fire or threat of generalized fire that cannot be avoided. 

An explosion or the threat of explosion that cannot be averted. 

A major spill or leak that cannot be contained and constitutes a threat to 

human health. 



When time p e d s  and e~facuation is required, the following procedures should be 

followed: 

Alert all field perso;mel and support personnel using the telephone andlor 

two-way raldio system. 

Alert and request aspistance from local emergency response agencies. 

Shut down all facility equipment. 

All field personnel !should proceed to a designated meeting point. Once 

assembled at this degignated meeting point, a determination and identification 

of any missing peqons should be made. In the event that any personnel 

cannot be accountecl for, assembled personnel should not reenter the facility. 

Instead, all personngl should await the arrival of local emergency response 

agencies arid standby to afford assistance, if and as needed. 

8.2.6 Emergency Equipmerlt 
Various emergency equipq~ent is available at the landfill facility as described below. 

Firefighting Equipment 

The landfill facility will qlaintain several types of equipment on site that may be 

used in firefighting effors. Earthrmoving equipment that is utilized on a regular basis for 

landfill closure may be used to move and apply material for fire control. A tank truck will 

be available for use in controlling fires. 

The facility will also main1,ain a supply of f i e  extinguishers that may be used in the 

event of an emergency hcident. \These extinguishers will be located at strategic points at 

the site. Fire extinguishers will zdso be located on the construction equipment for use in 

cases of field emergencies. Extinpishers will be maintained in conformance with State and 

local fire codes and regulations. 

First AidlSafety Equipment 

First aid and safely equiprpent will also be located in strategic locations on the site, 

and some items may be k p t  in cqnstruction equipment. First aid kits will be located in the 

landfill site office and will contab1 a full range of items necessary to care for minor injuries 

needing prompt attention. Firs1 aid kits will be easily and immediately accessible to 

personnel. 



8.2.7 Medical EmergenciesIFirst Aid 
In cases of medical emergency, trained medical response personnel should be 

contacted immediately. First aid administered by on-site facility personnel should continue 

until professional assistance amves. 

First aid is the immediate care of a person who has been injured or has suddenly 

taken ill. It is intended to prevent death or further illness and injury, and to relieve pain 

until additional, professional medical aid can be obtained. The objectives of first-aid are: 

To control conditions that might endanger life. 

To prevent further injury. 

To relieve pain, prevent contamination, and treat for shock. 

To make the patient as comfortable as possible. 

The initial responsibility for first-aid rests with the first person at the scene who 

must react quickly, but in a calm and reassuring manner. The person assuming 

responsibility should immediately summon medical assistance, being as explicit as possible 

in reporting suspected types of injury or illness. The injured person should not be moved, 

except where necessary, to prevent further injury. 

8.2.8 Available Emergency Services 
In the event of an emergency at the landfill, the agencies listed in Appendix F - 

Emergency Contact Listing, are available. 

8.3 POTENTIAL REMEDIAL ACTIONS DURING CLOSURE OPERATIONS 
Conditions may be encountered at the site during normal landfilling activities that 

will require response actions that are not included as part of typical daily site operations. 

8.3.1 Fires 
The possibility of a fire, whether in the landfilled waste or within a piece of 

equipment, is a potential hazard associated with the closure operation of the landfill. 

The earth-moving equipment to be used in the closure activity will be capable of 

moving and applying the amount of material needed. 

Water can be used to supplement the use of cover soil or serve as an alternative 

means of controlling fires. The Contractor will have a water truck available for use during 

emergency situations. Water can be obtained from the sediment basin or on-site water 



supply. For larger or more seriotp outbreaks, the local fire department would be contacted. 

Additionally, portable fie extinguishers will be kept in all vehicles and buildings as a 

precautionary measure. 

The contingency progranp described below should be followed when encountering 

a ground fire and below cover k e :  

The application of cover soil by landfill earth-moving equipment, or the 

applicatiom of watw by the on-site water tank truck to extinguish the blaze, 

can be carried out. 

Any vehicles and tiny equipment in the' fire zone should be sprayed with 

water, while w o r b g  to quench the fire. 

Precaution should be taken throughout the entire firefighting operation. 

If, at any h e ,  additional assistance is required, local firefighting units should 

be contacted as soyn as possible. 

8.3.2 Landfill Gas 
Decomposition (of organic waste is generally accompanied by the production of 

landfill gas. Landfill gas prodpced at municipal solid waste disposal sites is generally 

composed of approximately 50 percent methane and 50 percent carbon dioxide and when 

mixed with oxygen at the propel proportion and exposed to an ignition source can present 

a fire and/or explosion hazard. pecognizing the potential explosive hazard, a plan will be 

developed to identify the source, extent of impact, and outline remedial actions to protect 

landfill personnel and the envirunment. In the event of combustible gas detection in any 

enclosed structures, the structure will be immediately evacuated, the emergency coordinator 

notified, and a plan de%reloped ICO identify the source of the combustible gas, and outline 

remedial actions. 

8.3.3 Dust Control 
During dry periods, fu&tive dust may be a nuisance resulting from'the landfill 

closure operation. The access wads and working areas of the site are generally removed 

from residential areas. Under t.hese conditions, dust problems are typically localized and 

can generally be mamsged wi'yh on-site equipment. The following measures may be 

employed wherever a potential ;?roblem exists: 



Applying water on haul roads. 

Wetting equipment and excavation faces. 

Spraying water on buckets during excavation and dumping. 

Hauling materials in properly tarped or watertight containers. 

Restricting vehicle speeds to 10 mph. 

Covering excavated areas and material after excavation activity ceases. 

Reducing the excavation size and/or number of excavations. ' 

8.3.4 Utter Control 
The tasks of excavation for the gas collection trenches or cover regrading may 

expose the waste to wind and potentially produce litter. Every practicable measure will be 

taken to contain litter as close to the working area as possible. Activities which have the 

potential to expose waste will be restricted to as small an area as possible. The Contractor's 

employees will manually pick up litter as required. If activities begin to distrub waste, the 

work will be evaluated and modified, if possible, to avoid further waste disturbance. 

8.3.5 Odor Control 
Odors from closed landfills generally result from the generation of landfill gas and 

upon exposure of waste. Due to the limited quantity and age of the waste, the amount of 

landfill gas expected to be generated is minimal. If odors become an off-site problem, the 

source must be determined and proper mitigative actions taken. The following contingency 

steps can be taken: 

Application of additional cover soils 

Use of odor masking agents 

Modification of landfill gas control system 

Waste disturbance is anticipated only during gas vent installation. Therefore, any 

odor associated with this activity will be of limited and controlled time duration. 

8.3.6 Noise Control 
The major source of noise in the area of the landfill during closure will be the 

construction equipment. Since the construction will occur during daylight hours and will 

be generally removed from local residences, the noise generated from landfill operations are 



not expected to be an ofl-site pr+lem. All landfill equipment working at the site will have 

muffler systems to fu&r dimhqsh any potential nuisance from noise. 

If noise conditions present a problem, mufflers on all landfill vehicles should be 

inspected and replaced 8 inadeqpate. If unsatisfactory conditions persist and noise levels 

are detected in violation of the, effective solid waste management or local regulations, 

operational procedures will be modified or appropriate noise barriers should be constructed. 

8.3.7 Vector Contrd 
As in the case of litter cclntrol, the amount of waste exposed during any time will 

be kept to the smallestt area pr#ctical. Prompt covering of the waste should eliminate 

problems with insect, bsrd, and ~~nimal  pests. Vectors are greatly discouraged when waste 

materials are not easily available. 

If vector control presentqa problem at the site, waste exposure will be more closely 

controlled and monitored. Howver, if a problem persists with vectors such as insects or 

rodents, an exterrnina~on prog;ram can be initiated. This program would be in strict 

accordance with requirements of the New York State Departments of Health and 

Environmental Conservation. 
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1.0 INTRODUCTION 



1 .O INTRODUCTION 

1.1 PURPOSE 

The purpose of this report is to provide a conceptual plan for the creation of 

compensation wetlands as part of permit requirements for remedial actions at the Colesville 

Landfill, Broome County, New York. 

These plans have been based on wetlands information provided in Remedial 

Design - Conceptual Design Report (June 1992)) Pre-Final Engineering Design Report - 
Remedial Design of Final Cover and Groundwater Collection Systems (February 1993)) 

correspondence documents with USEPA, and a brief site reconnaissance (November 1993). 

It is the goal of Broome County and GAF Corporation to maintain the integrity of 

the compensation site and the environmental benefits provided by this site. Therefore, the 

County will not allow fanning, silviculture or ranching activities to occur on the 

compensation site. However, the compensation site may be used in the future for 

educational purposes and non-intrusive features. Roads and structures will not be 

constructed in the compensation sites, unless a permit under Section 404 of the Clean Water 

Act is first obtained. 



2.0 EXISTING CONDITIONS 



2.0 EXISTING CONDITIONS 

2.1 SlTE CONDITIONS 

The Colesville Landfill site is located 1,400 feet from the eastern bank of the 

Susquehanna River, 18 miles east of Binghamton, in eastern Broome County (Figure 1). 

Elevations on the landfill vary from 1,150 to 960 feet above sea level, while the river 

elevation is 930 feet above sea level. Two streams, on the east and west sides of the 

landfill, drain directly into the river. Soils in the landfill area are predominantly Braceville, 

Chenango and Howard, and Mardin channery series (Figure 2). Unadilla and Wayland 

series are the dominant soils of the floodplain along the river. 

Vegetation on the landfill is a mixture of herbaceous weed and grass species. Some 

areas are sparsely vegetated with barren soil and rock fragments visible. Species included 

asters (Aster spp.), goldenrods (Solidano spp.), sweet fern (Comvtonia peremha), ragweed 

(Abrosia artemisiifolia), foxtail (Alovecurus spp.), broomsedge (Androvonon v i racus ) ,  and 

various grasses. 

Upland forest occurs along the eastern and southern sides of the site. Species 

encountered in the forested areas include oaks (Ouercus spp.), shagbark hickory (Carva 

ovata), beech (Fanus grandifolia), sugar maple saccharum), white pine (Pinus 

strobus), and black cherry (Prunus serotina). Areas along streams and seeps (i.e., wetlands) 

were dominated by hemlock (Tsuna canadensis), red maple (Acer rubrum), and hornbeam 

(Caminus caroliniana). Agricultural fields are located along the northern landfill boundary 

(hayfield) and approximately 200 feet southeast of the landfill (plowed field adjacent to 

East Windsor Road). 

2.2 SlTE WETLANDS 

Landfill and Vicinlty Wetlands 

The following description of site wetlands is from the Remedial Design - Conceptual 

Design Report (June 1992). 

The March 1991 Record of Decision for the site required that a wetlands survey, 

based on the "three-parameter method, be conducted during the remedial design phase. 

Wehran conducted a wetland delineation to identify and map wetland areas occuning on 



Figure 1. Site Location Map 
Afton, NY, USGS 
Scale: 1 " = 2000' 

Wetlands Research Associates, Inc. 



the site, and in the immediate vicinity of the site, which could potentially receive impact by 

remedial construction activities. 

On April 6 and 7, 1992 and December 14, 1993, biologists from Wehran flagged the 

wetland boundaries in the field using the three-parameter approach described in the 

Wetland Delineation Manual (Corps of Engineers, January 1987). Surveying of the wetland 

boundaries was performed by Wehran on April 9 and 10, 1992, and in December 1993. 

Review of NYSDECOO Freshwater Wetland Maps for the Colesville area indicate that 

there are no State-regulated wetlands on or near the site (see Figure 3). A review of 

National Wetland Inventory Maps indicates that three wetlands occur within the study area 

(Figure 4). These include two palustrine, unconsolidated bottom excavations (PUBH; i.e., 

ponds), and one palustrine forested wetland (PFOI). 

Wetland Descripflons 

Several wetlands were flagged within the study area (see Sheet 1 of 1). These 

wetlands range in size from 0.04 to 0.84 acres. Wetland A is a small depression. 

Wetlands B and H are associated with the streams previously described. Others originate 

as groundwater or leachate seeps (Wetlands C, D, E, F, G). All of the wetlands along the 

southern side of the study area are part of a larger wetland located further south. Only the 

upper portions of these areas, which originate as seeps and which may be impacted by 

remedial activities, were flagged as part of this study. 

Several small wetland microhabitats were also noted on the landwed section of the 

site. These microhabitats are all isolated depressions less than 0.1 acre in size and were not 

included in the mapping presented on Sheet 1 of 1. Although hydrophytic vegetation was 

present in these areas, standing water and saturated soil conditions are believed to be 

present only after storm events. 

Following is a description of each wetland area flagged as part of this study. Data 

sheets and photographs of each wetland are included in Appendix B. 

Wetland A 

This wetland is located on adjacent property near the north central landfill border. 

The wetland is a small depressional area which receives drainage from the east, south, and 

west. A small outlet is located to the north. The wetland consists of an open water area, 



Figure 2. Site Soils Map 
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Figure 3. NYSDEC Freshwater Wetlands Map 



Figure 4. National Wetlands ln~ventory Map 
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1 to 2 feet deep; surrounded by a concentric ring of emergent vegetation 5 to 20 feet wide. 

Some hydrophytic shrubs and trees are located adjacent to the emergent zone. These shrub 

species include witch-hazel (Hamamelis virniniana, FAC-), speckled alder (Alnus runosa, 

FACW+), hornbeam (FAC), buttonbush (Cevhalanthus occidentalis, OBL) and red maple 

(FAC). Herbaceous species noted in the emergent zone consist of wool grass (Scir~us 

cwerinus, FACW+), soft rush (Juncus effusus, FACW+), tearthumb (Polvnonum sanittatum, 

OBL), and sensitive fern (Onoclea sensibilis, FACW). 

Soils in the vicinity of Wetland A are mapped by the Soil Conservation Service (SCS) 

as Volusia channery silt loams. These soils consist of deep, poorly drained, loamy soils 

formed in dense till. Soil samples retrieved within the wetland boundary from depths up 

to 12 inches were both mottled and gleyed. Mottle colors were generally found to range 

from orange to red (2.5 YR 4/8 to 2.5 YR 5/8). Gley colors were typically 5GY 7/1. Soils 

within the wetland boundary were inundated or saturated to the surface. This wetland is 

0.76 acres in size. 

Wetland B 

This wetland is a small (0.2169 acres) linear wetland associated with a ditched 

tributary on the east side of the landfill. The wetland ranges from approximately 2 to 

10 feet wide in certain areas. Characteristic plants include willow, rush, and sedge along 

the stream channel. Flowing water (2 to 3 inches deep) was present in the drainage 

channel. 

Wetlands C, D, E, F, and G 

Wetlands C through G originate as groundwater seeps on the south facing slope, 

approximately 400 to 500 feet south (below) of the landfill. Several of these wetlands have 

visible leachate discharges in the upper sections of the wetlands. All of these areas start out 

as small linear rivulets or seeps, and drain south into a larger wetland complex. The areas 

flagged represent fingers of the same wetland which extend up the hillside. All wetland 

flagging was terminated at an access road which runs along the base of the hill. No 

physical wetland impacts are expected below this road; subsequently, these areas will not 

be disturbed. 



Dominant overstory vegetiation within the wetland areas includes red maple and 

hemlock, with occasional greer ash and yellow birch (Betula allenhaniensis, FAC). 

Understory tree and shrub species, include spicebush (Lindera benzoin, FACW-), hornbeam, 

and which-hazel, with occasioyal red-oiser dogwood (Cornus stolonifera, FACW+), 

winterbery (Ilex opaca, FACWtt), and green ash (Fraxinus pennsvlvanica, FACW). 

Herbaceous plants withi2 the weqand areas were skunk cabbage (Smvlocarpus foetidus, 

OBL), Christmas fern ~olvsb-ichm acrostichoides, FACU-), unknown sedge, violets, and 

goldthread (COP& nroeqdandica, FACW) . 
Surface water in these wegands varied from small channels of flowing water to small 

depressions containing 1 to 3 bches of water. In all cases, the ground surface was 

saturated. 

Soils on the south facing slope below the landfill are classified by the SCS as 

Chenango and Howard gravelly loams. Chenango soils consist of deep, medium textured 

soils formed in glacial olutwash. Howard soils are similar but typically have more clay in 

the subsoil. Soil samples colleqted throughout the wetlands on the south facing slope 

ranged from sandy silts to sandy, clays. Black muck was common on the surface, and all 

samples were mottled (1.5 YR 448 to 2.5 YR 6/8) at depths between 3 to 8 inches. 

The acreage of each of +ese wetlands is presented on Sheet 1 of 1. All of these 

areas are considered pallustrine fvrested wetlands. 

Upland areas adjlacent to ,&ese wetlands contain overstory tree species of red maple 

(FAC), red oak (Ouercys rubra FACU-), white ash (Fraxinus americana, FACU), and 

shagbark hickory (FACU -) . Unde rstory species include hornbeam, beech (FACU), and white 

pine (FACU). Ground layer piants were running pine (L~couodium clavatum, FAC), 

teabeny (Gaultheria vrocumbenj, FACU), and partridge-beny (Mitchella revens, FACU). 

Soils in the upland areas consiqt of a 1 to 3-inch organic layer over silt or clay loams. 

Mottling and gleying were abseqt in the top 12 inches of soil. 

Wetland H 

Wetland H is associated with the stream located to the north of the landfill. 

Conditions and appearance of t:pe wetland vary considerably as the stream flows to the 

west. The stream originates in a wooded area west of Wetland A, and as it flows through 

the agricultural fields, scrub/shnib habitat prevails. The upper sections of Wetland H were 



not flagged because no impacts are anticipated in this area. As the stream proceeds west, 

steep hemlock covered banks are encountered. The wetland area in this section is limited 

to the rock covered stream bottom. Further along the stream, deciduous trees become 

dominant in more of a floodplain type environment. 

Soil samples were only obtained in the upper sections of Wetland H due to the 

prevalence of rock in the stream bed. Also, the wetland was typically defined as the stream 

channel in the lower reaches. 

Borrow Area Wetlands Y, Z, and BWA 

The wetlands occurring in the borrow area are predominantly streamside comdor 

wetlands. They are generally linear and narrow, sometimes only 3 to 4 feet wide. Near the 

streams, dominant woody vegetation consists of red maple (Acer rubrum, FAC), hornbeam 

(Carpinus caroliniana, FAC), yellow birch (Betula allenhaniensis, FAC), and witch hazel 

(Hamamelis virniniana, FAC-). Areas of more moderate elevation change where the stream 

corridor and wetland widened included hawthorn (Crataems spp.), red-osier dogwood 

(Cornus stolonifera, FACW +) , and elderberry (Sambucus canadensis, FACW). 

While no formal evaluation of wetland functions and values has been conducted, the 

value of much of the delineated wetlands is restricted to stormwater conveyance and 

microhabitat for amphibians. 

Other wetland functions typically identified as occurring in wetlands are of 

unknown, or at least minimal, value for the wetlands in the borrow area. Characteristics 

of the subject wetlands which contribute to the lesser importance of their functions include 

the following: 

Small aerial extent of wetland acreage. (The larger the wetland, the greater 

the potential to store stormwater and reduce flooding.) 

Linear shape, with some cross-sections 3 to 4 feet. (Wide wetlands allow 

greater dissipation of storm flow and increased frictional resistance of 

vegetation to filter sediments.) 

Position in the landscape. (Wetlands high in the watershed have limited 

opportunity for many of the documented wetland functions.) 

No receptors of function. (No downstream development.) 



3.0 WETLANDS IMPACTS 



3.0 WETLANDS IMPACTS 

3.1 IMPACTS 

Remedial construction activities at the Colesville Landfill which will potentially affect 

on-site and nearby wetlands will include: capping of the waste areas, groundwater 

withdrawal and treatment, disturbance of borrow areas, discharge of treated effluent, and 

discharge of non-contact stormwater from the capped areas. 

Precise conclusions concerning the impacts of drawdown are difficult given the 

complexity of wetland/groundwater interactions. However, impacts to wetland 

environments around the landfill will be offset by the enhanced protection of water 

resources and by remediation of the site. 

Wetlands found on the landfill and in the surrounding area are identified on the 

Wetland Delineation Map (see Sheet 1 of 1). Presented below is a description of potential 

impacts to each wetland. 

Wetland H (North Stream) 

Wetland H consists of small fringe wetlands located along the North Stream. This 

stream and associated wetlands are currently fed by surface water flowing from higher 

topographic areas and from discharging groundwater. Current remedial design plans call 

for the placement of several pumping wells and an impermeable cap along the western end 

of the landfill, which will reduce the amount of discharging groundwater to the stream. 

The result of this loss to the stream hydrology may decrease the flow rates in the lower 

section of the stream. Drawdown in that same area also raises the potential for the water 

way to become a losing stream (i.e., contributing to groundwater). 

Leachate Seeps 1 and 3, located adjacent to the North Stream, will be intercepted 

by a collection system. The collection system, consisting of geosynthetic clay, composite, 

subangular stone, slotted polyethylene pipe, and a pump station will be located in those 

positions currently occupied by the seeps. Construction of the seep collection system is 

expected to physically impact the stream bank. However, backfilling of the collection system 

excavation upon completion will mean that the physical disturbance will be temporary. 

Further, Leachate Seeps 1 and 3 should dry up over a period of time resulting in an overall 

improvement in water quality for the North Stream. 



The stream's losiq~g wateribalance may be compensated by the addition of treated 

effluent and non-contact stormwqter runoff that will be directed to it from the landfill cap. 

Runoff will enter the sueam via a step downchute located off the western end of the 

landfill. The step domchute qan reduce the velocity of the flow by approximately 

25 percent and allow some susperyded particles associated with the stormwater to settle out. 

Based on the pre-jinal design for the groundwater treatment system, treated effluent 

will be discharged to the North weam. The effluent will enter DC-1-3 (diversion swale) 

from the treatment plant and entqr the stream via the energy dissapating downchute. This 

discharge will be at a maximum rate of 80 gpm (gallons per minute), and an average 

temperature of 50 to 55'F. A hypdrological evaluation of the waterway utilizing the Soil 

Conservation Service's Technical Belease No. 55 method, indicates that the peak discharge 

rate is far greater than the treatrtd effluent discharge rate of 80 gpm (0.18 cfs) and will 

therefore not impact the existing @rainage capacity of the North Stream. 

Wetland A 

Wetland A is an isolated petland on the north side of the landfill. This wetland 

receives surface flow and1 ground~ater  discharge from higher topographic areas. Drainage 

from the wetland flows ta, the west into the North Stream. This wetland is not expected to 

be impacted by capping and bcirrow activities because it is essentially upgradient or 

cross-gradient of all operations. prawdown should also have little affect since the wetland 

is underlain by a highly impermeqble till and receives overland flow from an upslope origin 

that will not be affected by remedial construction activities. Accordingly, the vertical 

leakage from Wetland ,,4 has treen calculated at 0.07 gallons/day per square foot 

(22,194 gallons/day) based upon a 20-year model of groundwater drawdown of 4 feet in 

the vicinity of Wetland A, This vqrtical leakage will be an increase of 7.8 percent from the 

present day vertical leakage of 20,$83 gallondday (see Appendix B) . These numbers equate 

to a loss of approximately 1,611 ~jallons/day to the surface water flow leaving the wetland 

and entering the North Stream. 



Wetknd 8 

Wetland B is comprised of a small narrow ditch corridor on the eastern (uphill) side 

of the site. In order to protect the integrity of the cap in that area, the stream corridor 

(Wetland B) will be rip-rapped along its length on the eastern end of the landfill and pass 

through a culvert near the southeast comer of the landfill. 

Drainage from the sediment basin will be discharged to this drainage corridor 

following the removal of sediment. 

Wetlands C, 0, E, F, and G 

Wetland Areas C, D, E, F, and G will likely be affected by drawdown along the 

southerly portion of the landfill. These wetlands occur as seeps which are driven by the 

hydraulic head from that area. Drawdown is necessary in the southern portion of the 

landfill to help control flow from Leachate Seep 2 located immediately upslope of 

Wetlands C, D, E, F, and G. It is anticipated that these wetland areas will be lost as a result 

of remedial activities. 

Wetlands I, J, K, L, M, N, 0, P 

Capping activities will also require the filling of several small wetlands located 

directly on top of the landfill. Wetlands I, J, K, L, M, N, 0 ,  P, and Q currently exist as small, 

depressional, emergent wetlands, of which some originate as leachate seeps. The loss of 

these areas is unavoidable as capping is required to reduce the infiltration of precipitation 

into underlying waste strata. 

Remedial construction activities, including capping and borrow operations, discharge 

of trentcd cfflucnt, stormwntcr disclinrgc, nnd groundwntcr witlidrnwnl, will nffcct tlic 

wetlands on and around the Colesville Landfill. Those wetlands expected to be impacted 

minimally include Wetland Areas A and H. These wetlands comprise 1.60 acres. Wetland B 

comprising 0.22 acres, will rcceivc impacts by construction activities that include placing 

rip-rap in the stream channel and passing the stream through a culvert. Wetland Areas C, 

D, E, F, and G, totaling 0.39 acres, are expected to be eliminated as a result of drawdown. 

Wetland Areas I, J, K, L, M, N, 0 ,  P, and Q, on top of the existing landfill and comprising 

0.48 acres, will be lost because of capping operations. 



Borrow Area Wetlands 'Y, Z, anqt BWA 

Wetlands within the bor~ow area will be removed during material excavation 

(Figures 5 and 6). Strean conidqrs will be re-established according to the mitigation plan, 

and may have wetland cbaracteri~tics. AU wetland impacts are addressed in the following 

compensation plan. 

EPA has required thgt wetland impacts be compensated as follows: 

TABLE 1 
IMlPACT AYD COMPENSATION SUMMARY 

Wetland Impact Amas Acres 
7 

Landfill Surface and Southern 1.1 
Slope 

Borrow Area 0.992 

Total 2.092 

1 

Cormpensa$lon Wetland 
Commuqify Types 

1 

Open Water an$ Emergents 

Emergccnts 

Acres 

0.55 

0.85 

1 

Replacement 
Ratlo 

1 .O 

2.0 

Compensation 
Acres 

1.1 

1.98 

3.08 

Scrub/Shrub 

Forested 

Total 

0.6 

1.1 

3.08 
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4.0 PROPOSED CONCEPTUAL PLAN 

The restoration plan for the mitigation site includes the following elements: 

1. Topographic map of existing conditions and proposed contours for 

grading/excava tion. 

2. Revegetation plan describing species to be planted, density, and distribution 

throughout the mitigation area. 

3. Monitoring as necessary to determine the success of the grading and 

revegetation plan. 

4.1 RESTORATION PLAN OBJECTIVES 

The restoration plan seeks to replace wetland habitat lost as a result of the remedial 

actions on the landfill site. Wetlands receiving impacts from the remedial actions consist 

of emergent wetlands located on the existing landfill surface and forested wetlands on the 

slope woodland, south of the landfill and in the borrow area. These wetlands serve to 

improve water quality, desynchronize flood flows, moderate base flows, and provide wildlife 

habitat. The proposed compensation program seeks to mitigate for these losses by restoring 

a greater acreage of wetland habitat on the site within the borrow area. 

Specifically, the restoration plan will: 

1. Create emergent, scrub shrub and forested wetlands in the lower area of the 

borrow area, adjacent to the sediment basin. 

2. Revegetate the upper borrow area with an assemblage of forest tree species. 

3. Increase wildlife habitat in the restored borrow area through increasing 

habitat diversity to include open water, emergent marsh, scrub shrub, forested 

wetlands, and restored upland forest. 

4. Permanently preserve and protect wetlands through site ownership and 

maintenance. 

The success of the restoration effort will be measured against these objectives. 



4.2 CONCEPTUAI, DESIGN 

The current wetland design is based upon a pond for dependable hydrology in the 

margin wetland and a mixture o'F emergent, scrub/shrub, and forested wetland community 

types as commensurate in-kind lreplacement for the wetland impact areas on site. 

The creation of wetland i~ydrology on site may be achieved immediately adjacent to 

the proposed sedimen~ basin i n  the borrow area on the eastern edge of the landfill 

(Figure 5). Specifically,, wetland, hydrology may be created on a expanded shoreline margin 

on the north and eastem borders, of the sediment basin. It is anticipated that approximately 

up to 30 feet of soils and glacial till will be removed throughout the borrow area in order 

to provide sufficient mlaterial for the new landfill cap. Approximately 0.5 acre of pond 

margin will be created by excavagon into the hillside in addition to the sediment basin area. 

The compensation wetland area ,will be comprised of the 0.55 acre permanent pond (initial 

sediment basin), 0.85 acre emevent wetland, 0.6 acre scrub/shrub wetland, and 1.1 acre 

palustrine forested wetland. 

The primary source of water will be the stream within the borrow area and the 

surface runoff from the south~~rn portion of the new landfill cap area. Groundwater 

elevations within the b r r o w  alrea have not been determined, but may be assumed from 

boring data to be at stxeambed relevations in the stream between the landfill and borrow 

area or about 20 feet below the qxisting land surface. Water elevation within the basin and 

wetland margin will be set by a,riser or weir and discharge structure. 

The final constru~ction spcccifications will describe the over-excavation (1 foot deeper) 

of the wetland margin area. This will allow for the addition of %-foot depth of hydric soils 

from the stream and smle  com~lors of the borrow area, to bring the surface of the wetland 

up to the desired elevatrions. Hydric soils in the created wetland will enhance the growth 

of wetland plants through their sssociated soil moisture capacity, nutrients, and seed bank. 

It is anticipated that the ylevation of saturation in the margin wetland will be higher 

than the pond water elevatiqn due to boll1 capillary rise within the soil and the 

downgradient subsurface flow qf water from the upper borrow area. Capillary rise even in 

pure sands may constimte 6 in~hes  and the site till should exhibit greater capillary rise. 

These factors are expected to Itring about saturated soil conditions (at least seasonally) 

within the root zone c~f the fqrested wetland area. Forested wetland community soils 

characteristically display a significant drawdown over the growing season. Four channels 



(two intermittent stream channels and two ditches) will cross the wetland area. In the 

event that sufficient wetland hydrology is not achieved during the monitoring period, check 

dams may be placed in these channels to back up flow and increase soil saturation in 

adjacent areas. 

The wetland margin will include shallow water habitat, emergent marsh, 

scrub/shrub and forested wetland areas. Wetland communities within the area are: shallow 

water and emergent marsh (-0.5 to +0.5 feet above pond water elevation), scrub shrub 

(+0.5 to 1.0 feet), and wetland forest (1.0 to 2.0 feet). Figure 7 presents a diagrammatic 

layout of the planting area. The actual borders between communities will be blended and 

irregular as in natural communities. Calculations for the 10-year, 24-hour storm event 

indicate that basin elevations will extend to the mid elevations of the forested wetlands 

(1056.5 feet). The basin/pond discharge structure will be developed to allow for the 

adjustment of basin water elevation. The proposed water control structure is not active in 

nature. A dam or weir is proposed with a wooden plank face. Adjustment to the pond 

water level could be made as warranted by removing, adding, or changing the size of 

planks. At the end of the monitoring period the overflow level would be permanently set 

by either rip rap or fill. The permanent basin elevation will be set to achieve the desired 

hydrology within the margin wetland communities. 

Plant species suggested for the wetland area are given in Table 1. All species are 

native plants either commonly found on-site or within the region. All plant material may 

be purchased from regional wetland nurseries. 
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5.0 COMPENSATION SITE FEASIBILITY 

5.1 TOPOGRAPHY AND DRAINAGE 

The sediment basin, compensation wetland, and borrow area is located adjacent to 

the east end of the landfill. The site lies on a hillside that slopes moderately to the 

southwest, and is heavily wooded. The area is drained by a swale and two' streams that 

eventually drain into the Susquehanna River, approximately one-half mile to the west. The 

elevation at the upper end of the proposed borrow area is 1,150 feet above sea level, and 

the lower elevation (near the proposed sediment basin) is 1,040 feet. 

5.2 SOILS 

The soil mapped in the borrow/compensation wetland area is Volusia channery silt 

loam, a deep, somewhat poorly drained, loamy soil. The Volusia series is listed as a soil 

with potential hydric inclusions. Hydric soil types in the vicinity that may occur as 

inclusions in Volusia soil at the site include Alden-Chippewa complex and Wayland soils. 

A d  

Wd 

Unc 

Chc 

Wa 

MhD 

Sc 

vo 

Alden and 
Chippewa 

Wayland 

Unadilla silt 
loam 

Chenango and 
Howard 

Wallington silt 
loam 

Mardin 

Scio silt loam 

Volusia 

Hydric Deep, very poorly drained in depressions 
and along drainage ways 

H ydric Deep, poorly to somewhat poorly drained 

Non-H ydric 

Non-Hydric 

H ydric Deep, acid, somewhat poorly drained in 
Inclusions slight depressions, sometimes ponded 

Non-Hydric 

Non-Hydric 

Hydric 
Inclusions 

Soil data collected in the area of the sediment basin are presented below with auger 

locations given in Figure 5. 



5.3 HYDROLOGY 

The area of the propost:d sediment basin and compensation wetland is heavily 

influenced by surface flow from the upper watersheds to the north and east. Stream B, 

which flows in a chann&zed diti,h west of and adjacent to the proposed basin and wetland, 

does not presently contribute dir~ctly to the surface flow. There are two swales and a small 

stream that converge im the southwest comer of the area, then join Stream B and flow 

south. Although the dririnage aqea is moderately steeply sloped, the entire area is forested 

with adequate cover to stabilizersurface flows. 

Limited informalion is avpilable on groundwater in the borrow area. Groundwater 

elevations as shown in drawing cretails are based on one boring log and the assumption that 

groundwater elevations are near jthe streambed of Stream B or about 1,050 feet in elevation, 

between the landfill a d  the bqrrow area. The boring log record from the borrow area 

indicates groundwater ;at about $20 feet below the surface. One may assume that in the 

vicinity of the proposecj sediment basin, groundwater may seasonally reach the bottom of 

the basin at an eleva~on of : ,050 feet. Water budget calculations suggest wetland 

hydrology will usually be achiewd (Appendix C). 

Description (ValuelChroma) 

5/1,4/1 IOYR, Fe Ox roots 
5/1, 4/1, 6/2 l O Y R  
5/1, 6/1 s ,  Fe Ox Ag. 
6/1 s, 6/8 lOYR, Fe Ox Ag. 

3/1 10YR 
3/1, 5/3 IOYR, 6/1 5Y, Fe Ox Ag. 

5/5,4/2 l O Y R  
5/4 2.5Y 
5/4, 6/4 2.- 

5/5,4/2 l O Y R  
5/4 2 . s  
5/4, 6/4 2.- 

3/1 10YR 
3/1,5/3 lOYR, 6/1 5Y, Fe Ox Ag. 

5/5,4/2 l O Y R  
5/4 2.- 
5/4, 6/4 2.- 

Auger 

1 

2 

3 

4 

5 

6 

lpepth - 
0-5" 
5-10" ' 
10-15" 
:t 5-20" 

1 

0-5" 
5-20" 

1 

0-5" 
5-10" 
10-20" 

7 

0-5" 
5- 10" 
10-20" 

I 

0-5" 
5-20" 

0-5" 
5-10" 
10-20" 



5.4 VEGETATION 

The proposed sediment basin and compensation wetland area is now predominantly 

second growth, mixed hardwood and pine forest. The upper elevations are dominated by 

white oak (Ouercus alba), shagbark hickory, (Carva ovatar, and white pine (Pinus strobus) 

with a sparse understory including black cherry (Serotina Prunus). The lower elevations 

are dominated by red oak (Ouercus rubra), white pine (Pinus strobus), and red maple 

rubrum). Throughout the study area in lesser amounts were American beech (Fanus 

prandifolia), poplar (Pouulus sp.), birch (Betula sp.), hornbeam (Carpinus carolinianus), and 

red osier dogwood (Cornus stolonifera). 

5.5 WILDLIFE 

As second growth deciduous forest, the study area presumably supports diverse 

wildlife populations. During the November site visit, tracks and signs were observed for 

white-tailed deer, wild turkey, eastern cottontail, and canids. Red-tailed hawks and many 

passerine birds including, nuthatch, chickadee, fox sparrow, white throated sparrow, 

cardinals, and crow were observed on the site. 

5.6 SITE FEASIBILITY 

The sediment basin in the borrow area will be designed as a permanent wet basin 

or pond with a 5-foot water depth overall. This open water area, with associated water 

control structure, can provide a stable hydrology for the establishment of a wetland margin 

along the water's edge. 

Grading of the margin around the north and east of the basin can easily be achieved 

assuming the representation of the Boring Log 9 data to this location. Slightly steeper 

slopes will be required immediately upslope of the wetland border to achieve the original 

borrow area contours and cut volumes. Grading in the margin wetland will require a 

1 percent slope, from 0.5 below to 2.0 above, the design water elevation. 

The source of water for the margin wetland will be the surface water stream through 

the borrow area, subsurface soil moisture flow in the borrow area, and runoff from the 

southeastern portion of the new cap landfill surface. Diversion of the adjacent stream 

(Wetland B) could be considered. The relocation of hydric topsoil from the borrow area to 

the margin wetland will ensure greater and enhanced growth of wetland plants. 
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6.0 PLANTING DESIGN AND SPECIFICATIONS 

The objective of the re-vegetation plan is to introduce species that can initiate the 

re-establishment of a diverse wetland and surrounding upland ecosystem. This will be 

achieved through: 

1. Use of hydric soils from the impact areas to provide a seed source for 

"volunteer" wetland plant colonizers. 

2. Planting with emergent and woody plants. 

6.1 PALUSTRINE FORESTED WETLANDS 

The dominant tree species of the area forested wetlands are red maple, green ash 

and hemlock, with an understory of spice bush and ironwood. The compensation site plan 

will emphasize these dominants and add select species found elsewhere to enhance diversity. 

Site diversity wil l  also increase as the dominants mature providing greater shade and 

protection. Dominant species, such as red maple tend to be hardier, have wider moisture 

tolerances, and may survive better than less common species during the initial stages of the 

restoration. Additional wetland species will be selected both for being fast growing or 

otherwise less susceptible to grazing. A relatively rapidly formed canopy will allow for 

colonization by the shade tolerant wetland species not easily established in the open early 

stages of the compensation wetland development. 

6.2 SCRUB-SHRLIB WETLANDS 

Shrub species will be planted within the forested areas at a equal density to tree 

species (Planting Specifications). The scrub/shrub wetland has been included in 

anticipation of the formation of a natural scrub/shrub community in this zone as a 

transition between the forested and emergent wetland communities. Shrub species wil l  be 

planted in clumps on the border of the forested wetland areas; therefore, preference will be 

for shade intolerant species. Willow cuttings and clumps of alder will be located along 

banks or the waters edge wherever possible. 



6.3 EMERGENT yYETLAvDS 

A portion of the:compenqation wetland area will be planted with emergent species. 

The wettest of these arcas may Iiemain in solely emergent species, but in most areas there 

will probably be an invatsion of aee and shrub species. In time these areas may develop into 

forest communities. 

Emergent wetlamd specie:; will be located in areas where soils are probably saturated 

throughout the growing season. Although selected species will be planted from bare root 

stocks and seeding, many specie:; of sedges, rushes and broadleaved plants will invade and 

colonize these areas. 11.: is expevted that seeds and rootstocks in the hydric soils used as 

backfill will also provide a sour(fe of plant propagules. 

Many emergent wetland plant species can tolerate considerably dry, as well as wet 

conditions. These more! hardy ayd facultative species will be located on berm slopes of the 

lower elevations, which will experience greater extremes in conditions. 

6.4 BERM AREAS 

Facultative grass species available in seed stock for basin berm areas include: 

h o s t i s  alba (redtop), &-rostis \en&, Amostis palustris (bentgrasses), Poa trivalis (rough 

bluegrass), and A l o p e r c u u  (meadow foxtail). AU exposed soil will be seeded with 

this mixture. 

6.5 UPLAND FOREST 

Well drained, hisher elevations of the sites will be planted with trees to establish an 

upland buffer to the wedand. Trpes planted will be representative of adjacent uplands with 

an added emphasis on mast crops for enhanced wildlife value. 

6.6 PLANTING SPEC1FICI:ATIONS 

Plant species to 'be used are shown in Table 1. Planting details for bees and shrubs 

are discussed below. Trees to be used will be purchased at a height of 1 to 2 feet, and 

planted in density equivalent to :lO feet on center; although planting location will be on a 

random basis. Species will be cbosen randomly in each community group. Shrubs will be 

purchased at 1 to 2 f e e ~ i n  height and planted in groups of 3, 5, and 7, of the same species. 



In the case of a scrub-shrub community, these groupings will be in a density equivalent to 

10 feet on center. 

The plan is based on the use of native "wet-culturedn plants grown especially for 

wetland conditions. Nurseries that specialize in native wetland species should be contacted. 

Other nurseries tend to grow trees and shrubs for landscaping in upland conditions and the 

plants from these companies will not have been adapted to wetland conditions. If suitable 

plants are not available, it may be necessary to have them grown by nurseries under 

contract. All trees should be at least one year old prior to planting. 

The location for the installation of various plant species will be shown on a detailed 

planting plan to accompany the final engineering drawings and specifications. These 

habitat and wetland types are shown in Figure 7. Emergent wetland species wil l  be planted 

at the lowest elevation, where ponding is expected to occur the longest or soil saturation 

the longest throughout the year. Forested wetland species will be planted in the area 

having a seasonally wet hydroperiod, generally from December to late May. FACW species 

will be distributed in wetter areas than FAC species. Upland species will be planted in areas 

that have a water table generally below 24 inches or, when higher, it only saturates the 

upper soil profile for brief periods of time. 

Assuming that the cap construction is completed in 1994, emergent species will be 

planted in the spring of 1995. Although seeding with facultative grasses is most needed to 

stabilize erodible surfaces, seeding may be carried out over the entire compensation site to 

hasten ground cover development with wetland species. A rapid natural colonization of the 

areas of hydric soils should be expected from the transported seed bed and wind born seeds. 

No additional watering is anticipated. 

TABLE 1 
WFTLAND SPECIES FOR PLANTING 

Species Name Common Name 

EMERGENTS 

~urnber' 

Carex stricta 

Juncus effusus 

Onoclea sensibilis 

Indicator 
Status 

tussock sedge 

soft rush 

sensitive fern 

415 b.r. 

415 b.r. 

200 qt. 

OBL 

FACW + 
F ACW 



Plant material type: b.:r. = bare root, qt. = quart container 

TABLE 1 
WETqND SPECIES FOR PLANTING 

7 

lndica tor 
Species Name Fommon Name  umber' Status 

Sanittaria latifoha 

Scimus cwerinw 

Svarnanium 
americanum 

7 

dpck potato 

woo1 grass 
1 

egstern bur-reed 

SHRUBS 

200 qt. 

41 5 b.r. 

200 qt. 

OBL 

FACW+ 

OBL 

Alnus runosa 

Cevhalanthus 
occidentalis 

Cornus stolonifera 

Salix vumurea 

Sambucus 
canadensis 

6 

6 

6 

6 

6 

speckled alder 

hutton bush 

rqd-osier dogwood 

st~eamco willow 

elderberry 

FACW+ 

OBL 

FACW + 

FACW+ 

TREES 

Acer rubrurn 

Fraxinus 
pennsvlvanicus 

Salix nima 

ryd maple 

ween ash 

wack willow 

40 

20 

10 

FAC 
pp 

FACW 

FACW+ 



7.0 PROPOSED SCHEDULE 



7.0 PROPOSED' SCHEDULE 

7.1 PLANTING SCHEDULE 

General Schedule 

Planting of aquatic or emergent wetland species will occur between April 1 and 

June 1, preferably during April. Fall planting of trees and shrubs will occur between 

September 1 and October 30. Planting will not occur when the ground is frozen, 

snow-covered, or in an otherwise unsuitable condition for planting. Propagules will be 

planted in the proportions determined above in this plan. All balled, burlapped, and 

container grown plants will be handled and moved only by the ball or container. 

Holes for planting will be dug to produce vertical sides and flat bottoms. When pits 

are dug with an auger and the sides of the pits become glazed and smooth, the glazed 

surfaces will be scarified. The depth of the holes will be 6 inches deeper than the root ball. 

The width of the holes will allow a minimum distance between the ball, and the sides of 

the hole of 6 inches for shrubs and 12 inches for trees. Loosen the bottom 4 inches of the 

hole with a shovel prior to planting. One part peat moss with four parts soil should be 

mixed to use as a soil amendment to support the root ball in the hole. 

Plants will be set plumb and manually held in position until sufficient soil has been 

firmly placed around roots or ball. Plants are to be set at the same depth at which they 

were grown in the nursery or container. 

Balled and burlapped stock will be backfilled with soil to approximately half the 

depth of the ball, then tamped and watered. Burlap and tying materials will be carefully 

removed or opened and folded back. Plastic wrap will be completely removed before the 

placement of backfill. The remainder of backfill will be tamped and watered. 

Willow and alder cuttings may be made in winter to early spring and transplanted 

along the water's edge of the compensation wetland before leaf out. Willow cuttings can 

be planted on 2-foot centers. Emergent plant species rhizomes can be planted in early 

spring as available from the supplier. 

7.2 WATERING 

All plants will be watered by flooding the backfilled hole within the same working 

day upon which they were planted. During and immediately after watering, all plants will 



be adjusted as necessasy to i n s~ re  correct depth of planting, vertical alignment and/or 

natural profile. Additiomal soil ~ j l l  be added around each plant as required to compensate 

for settling. 

7.3 MAINTENANCE 

The landscape c:Dntractol. will be required to guarantee 85 percent survival of all 

planted materials over a two yejlr period following installation. A 85 percent survival of 

trees and shrubs, allowing for Gie inclusion of those species established through natural 

colonization, will be required aftpr the first 5 years of monitoring. A maintenance plan will 

be prepared by the contractor a.;~d approved by the supervisory wetland biologist for the 

permittee. 



8.0 MONITORING 



8.1 GOALS OF 'THE MONITORING PROGRAM 

The monitoring program will be conducted to document the Permit Special 

Conditions. These permit conditions will be documented over a period of 2 years, starting 

from the completion of the first planting within the compensation wetlands. 

Monitoring will be conducted during each year of the monitoring period. Progress 

and formal reports will document the status of wetland site conditions using the following 

monitoring methodology. The final monitoring report will provide a summary of monitoring 

data trends and compare current wetland status with compensatory wetland goals. 

8.2 MONiTORlNG PROGRAM COMPONENTS 

8.2.1 Photographs 

The compensatory wetland will be documented through fixed point photos with 

range poles or objects for scaling and reference. Location and number of photographs will 

be sufficient to cover the entire compensation site. Photographs will be taken from the 

same point and in the same direction each sampling period. Significant changes in the 

wetland structure, including events such as storm damage, will be documented by these 

photos. 

8.2.2 Precipitation Gauge 

Local recording precipitation gauges will be located near the mitigation area to 

provide better estimates of watershed precipitation than distant weather station records. 

Daily records of precipitation will be maintained during the period of monitoring and these 

data will be included in the annual monitoring reports. 

8.2.3 Surface and Groundwater Monitoring 

Shallow groundwater piezometers will be maintained in the compensatory wetland. 

Reference will be made to other groundwater elevation records. Groundwater and surface 

water records will be continued for the duration of the monitoring program and data 

summaries provided in the annual reports. 



8.2.4 Base Map 

A base map or plan view, will be provided illustrating the location of photo points, 

piezometers, and sampljng areas,,. 

8.2.5 Vegetation Aasessmy nt 

Vegetation is generally ipdicative of the structure of wetlands and a quantitative 

assessment of vegetative cover land sunrival is required by the permit conditions. The 

composition of each wetland vegetation community will be adequately characterized. The 

following general methods w$ll be followed with an allowance for site or minor 

modifications. Samp1in.g will beconducted during late spring and early fall periods of each 

monitoring year to b e s ~  identify(dominant plant species and assess seasonal biomass. 

Forested Wetlmds - A hbelt transect or line intercept method will be employed for 

sampling areas where wee species (with a secondary shrub layer) are to be 

dominant. Transects MI be positioned so that each vegetation zone or category is 

sampled. Transects will also be located along wetland basin moisture gradients, 

extend into forest buffer yegetation and into undisturbed upland vegetation adjacent 

to the compensqtory welyland. 

ScrublShrub Wetlands :- Replicate quadrat sampling will be used in areas to be 

dominated by slhrub spec,ies. The number and average height of woody individuals 

within quadrats and thy DBH of the largest individuals of each taxa recorded. 

Paired 3-meter by 3-metqr quadrats are recommended. 

Emergent Wetbnds - bmergent vegetation areas to be dominated by herbaceous 

plant species a e  to savpled using replicate quadrats. The percent cover and 

average height of individuals of each taxa within the major height stiata will be 

recorded. Each major h:erbaceous plant zone will be sampled. Seven replicate 1- 

meter by 1-meter quadr:,~ts are recommended. 



8.2.6 Habitat Enhancement 

Observational data will be collected on wildlife observed during seasonal vegetation 

assessments in the compensatory wetland area. Notes will also be kept on the grazing or 

predation of wetland vegetation. 

8.3 IDEN'rIFICA'rION OF PROBLEMS AND RECOMMENDATIONS 

As indicated through the monitoring program or otherwise noted by monitoring and 

facility staff, problems arising during the monitoring period will be communicated by the 

applicant to the District Corps of Engineers. Recommendations will be developed to 

compensate for problems or otherwise direct site management toward the goals of the 

wetland compensation program. 

8.4 MAINTENANCE OF DOMINANT WETLAND VEGETATION 

Wetland compensation program goals are the establishment and limited maintenance 

of forested and emergent wetland plant communities. Compensatory Wetland Plan 

specifications have been developed to enhance the establishment of such communities as 

quickly as possible. The persistence of these wetland communities may not depend upon 

a consistency of wetland community species composition as initially established on the site. 

Rather, wetlands are among the most dynamic of landscape features and their plant 

community assemblages reflect such temporal change. The influence of climatic variation, 

the natural colonization by native plants, and the natural development of site wetland 

hydrology and nutrient regimes may likely lead to a wetland that differs in community 

structure, but adequately meets program goals. Maintenance and management of the site 

will be directed towards establishing a natural wetland community over time. 
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DATA FORM L 

VETLAND DETERMINATION 

Appl icant  A p p l i c a t i o n  
Name : Number: Name : 

S t a t e :  c o u n t y  : g r n D M e  Legal D e s c r i p t i o n :  Township: Range : 

Date: 

S o i l  - 
S e r i e s  and phase:  On h y d r i c  s o i l s  l i s t ?  Yes ; ~ 0 2 .  

~0 t t i e t . i :  e  X N 0  . a o t t l e  c o l o r :  ~ . 5 t / t  51 ; ;am.- color:-  -.,. , - 
Gleyed: Yes X No Other  indicators: 5 G y 7/ /  
Hydr.ic s o i l s :  Yes No ; Bas i s :  /?70d,h 63qd &&&d~0&'6hn. 

J 

Vegetat ion [ l i s t  t h e  t h r e c  dominant s p e c i e s  i n  each  v e g e t a t i o n  l a y e r  ( 5  i f  

on ly  1 o r  2 l a y e r s ) ] .  I n d i c a t e  s p e c i e s  v i t h  obse rved  m o r p h o l o g i c a l  o r  knovn 

p h y s i o l o g i c a l  a d a p t a t i o n s  v i t h  an a s t e r i s k .  

I n d i c a t o r  I n d i c a t o r  
S p e c i e s  S t a t u s  S p e c i e s  S t a t u s  

Trees  Herbs - 
1. 7 .  

2. 

3 .  - FAC- + 
S a p l i n g s / s h r u b s  Woody v i n e s  

4. Salir discoior FBCW LO. fihj-- &~p;dcc5, yc/4C 
d*.kli~ 08' 11. 5 .  CephblanShu5 OW 

b -  S?i'rm. 1~4rfbl;a- FAG+ 12. 
X of  s p e c i e s  t h a t  a r e  OBL, FACW, and /o r  FAC: ,502 O t h e r  i n d i c a t o r s :  - .  
Hydrophytic v e g e t a t i o n :  Yes No . Basis: >SO/% F#c o w  wc#fv . 

Hydrology 

Inundated: Yes X ; No . Depth of s t a n d i n g  w a t e r :  &q ~/(rfPk&' 
S a t u r a t e d  s o i l s :  Yes _b(_ ; No . Depth t o  s a t u r a t e d  s o i l :  & S W ~ C ~ C ~ '  . 
Other  i n d i c a t o r s  : 

Wetland hydrology:  Yes ,)( ; No . Bas i s :  

Atypical  s i t u a t i o n :  Y e s ;  No . 
Normal C i rcumstances?  Yes ,)( No . 
Wetland De te rmina t ion  : Wetland fe5 ; Nonue t l a n d  

Comments : 

Determined by:  

B 2 



DATA FORH 1 

II ,WETLAND DETERMINATION 

Applicant Applicat ion P ro jec t  
Name : Number: Name : A I 

~ o u n t : ~  :&,Q?c Legal Descr ip t ion:  Township: Range : 

Date: state+ P l o t  YO. : TT I Section:  II 

u p  an 
Vegetation [ l i s t  the three  dqminant s p e c i e s  i n  each vegeta t ion  layer  ( 5  i f  

I )  only 1 o r  2 l a y e r s ) ] .  Indica,te spec ies  with observed morphological o r  known 

physiological adapta t  Lons viqh an a s t e r i s k .  

Indicaqor Indica tor  
Species Status,- Species  S t a t u s  

Trees Herbe - 
FSC U- I .  Q v e r w  +[bt 7 .  ~ ~ ~ ~ ~ d ' . u *  dnvohfi F @ L  a 

2. ('4ry4 ourr+r( F#C \r - 8. ! 

3 .  - e n u s  ~ f i - o b ~ s  FACu 9 .  1 

Saplings/shrubs Woody v i n e s  I 

4 . 0 5 4 -  q L , ~ ~ ; S ~  i Q ! ~ > ~ ; , U  10. i 1 

5 .-- . 11. I 

6. 12. 1 

I of spec ies  t h a t  a r e  OBL, FA:ZW, and/or  F A C : ~ ~  Other i nd ica to r s :  ( - 
Hydrophytic vegetat ion:  Yes ,- No 2. ~ a e i s : x %  of ~/knn/z;$;; I 

@" a' 
Soi l  - s i / j l e a h  
Ser ies  and p h a e e : L W J L  & On hydr ic  so i l .  l i s t ?  Yea ' ; NOJ. 

Mottled: Yes c - ; NQ % . (Mot t l e  co lor :  ; Matr ixco lo r : -  -. 
Cleyed: Yes No % Ocher ind ica to r s :  II 

7 

, . ! 
Hydric s o i l s :  Yes . N"4<- : Basis: &d,i( XI, / /h 

I 

I 

Hydrology i 

Inundated: Yea , No Depth of  s t a n d i n s  r a t e r :  n ~ a  o h  & &d c 

Saturated s o i l s :  Yes _ , NII . Depth t o  s a t u r a t e d  s o i l :  / ; l ) V Q  n br~d I 
1 

Other i nd ica to r s  : 
I 

I 

Wetland hydrology: Yqs ; ,No X . Basis:  YCI/ - (dl  / d & k  . ' 
Atypical s i t u a t i o n :  Y e s :  ,No ,X . 
Normal Circumstances? Yes , No . 
Wetland Determination: Wet la~ ,~d Nonuetland )$P/PS . .II 

Comments : 

Determined by: P 



DATA FORH 1 

WETLAND DETERMINATION 

Applicant Applicat ion 
Name : Number : Name : 

Sta t e :  flrAoMe Legal Descript ion:  Tovnship: Range : 

Date : P l o t  No.: rflA Sec t ion :  

h ~ 4 f I i  7 - r ~  d 
Vegetation [ l i s t  t he  t h r e e  dominant spec i e s  i n  each v e g e t a t i o n  l a y e r  ( 5  if 

only 1 o r  2 l a y e r s ) ] .  I n d i c a t e  spec i e s  with observed morphological o r  knovn 

physiological  a d a p t a t i o n s  with an a s t e r i s k .  

I n d i c a t o r  I n d i c a t o r  
Spec ies  S t a t u s  S ~ e c i e s  S t a t u s  

Trees Herbs 

1. Aoer r k b r u ~  FfiG 7 .  &~c*I I F@e ~f 

Saplings/shrubs Woody v ines  

F4CLJ+ 10. 
I * 

X of spec i e s  t h a t  a r e  OBL. FACW, and/or  F A C : A ~  Other  i n d i c a t o r s :  

Hydrophytic vege t a t i on :  Yes No . i as is:&+&^ 4-i w 5 0 %  Ffl c ~ c C k f  
Spec; es. 

S o i l  - 
Ser i e s  and phase: 

- .  
Gleyed: Yes No )( Other i nd i ca to r s :  

d&& ~ y d c i c  s o i l s :  yes  )( NO ; ~ a s i s : f l d  f ~ d / /  . 

Hydrolow 

Inundated: Yes )( . No 
-9 

. Depth of s tanding  v a t e r :  g& ,r&& 
Saturated s o i l s :  Yes ,X ; No . Depth t o  s a t u r a t e d  s o i l :  -(&A% 
Other i n d i c a t o r s  : 

Wetland hydrology: Yes ; No . Basis:  

Atypical s i t u a t i o n :  Y e s ;  No Y . 
Normal Circumstances? Yes y No 

Wetland De tennine  t i o n  : Wetland 5. ; Nonwetland 

cements: 72~+ rf +rdnIpc+& ~47C/fthd X 

Determined by: e 
B2 



DATA FORH 1 

WBTLAND DETERMINATION 

t 
Applicant Applicat ion P ro j ec t  
Name : Number : Name : cI) bfi I'/h L 4 lf/k/r j 
Sta te :  : ,armnr!~-~egal Desc r ip t i on :  Township: Range : 

Date: p lo t  NO.': ~ T A  3 sec t ion :  

Vegetation [ l i s t  t he  th.rec w a n t  spec i e s  i n  each vege t a t i on  layer  (5  i f  - 
only 1 o r  2 l a y e r s ) ] .  lnd ica te  spec i e s  v i t h  observed morphological o r  known I 
phys io logica l  adaptat io~rls  with ;an a s t e r i s k .  I 

Trees 

1. 

2. 

Imdicator Ind i ca to r  
Spec ies  S t a t u s  Spec i e s  S t a t u s  

Herbs 

Saplings /shrubs Woody vines 

r . C ( a ~ ~ w l i s  ~iry 'hbn! S g t -  10. hi~p, - - *& f A C W  

5 .  Hhu5 f!f as& - F8C.d.). ". 
6 .  12. 

Z of spec i e s  t h a t  a r e  OIL. FACW,, and/or  FAC:*&~. Other l n d l c a t o r s :  

Hydrophytlc vege ta t ion :  Yes 2, No - .  asi is :&&&D 2 FA (' v ~ ' f 5  
o r  (c'cuec 

S o i l  - 
Ser i e s  and phaee: 

Mottled: Yes ,A ; No 

~ l e y e d :  Yes j( No Othyr i n d i c a t o r s  :- ha z ~ v / l  

Hydr.ic s o i l s :  Yes ,A No-.? 
I 

<AI / 

Hydrology 

Inundated: Y e s  ,x ; Nq_ . 'Depth of s t a n d i n g  v a t e r :  &&Q 
I) 

1 
Satura ted  s o i l s :  Yes ,% ; No ,, .. Depth t o  s a t u r a t e d  s o i l :  bf ~ h f k  

Other i n d i c a t o r s :  

Wetland hydrology: Yes -x ; Nc, . Basis:  5 , )  ' ' *r&+cd .I 

I 
Atypical s i t u a t i o n :  Yea-; No )( . 
Normal Circumstances? Yes % ,No 

I 

I 
Wetland Determination : Wetland-, 7; 5 ; Nonvctland 

Comments : ' i f -~cfpc~hy ;n */rf/&/md 4, 
m 

1 
Determined by: P 



DATA FORM 1 

WETLAND DETERMINATION 

Appl icant  Appl ica t ion  
Name : Number : :::ifct k D r . ( / <  l&h/k// 
S t a t e :  Brnome Legal D e s c r i p t i o n :  Township: Range : 

Date: p l o t  N O . :  ~ f l 4  ~ e c t i o n :  

Vegetat ion [ l i s t  the '  t h r e c  dominant s p e c i e s  i n  each v e g e t a t i o n  l a y e r  (5  i f  

only  1 o r  2 l a y e r s ) ] .  I n d i c a t e  s p e c i e s  v i t h  observed morphological  o r  knovn 

p h y s i o l o g i c a l  a d a p t a t i o n s  w i t h  an a s t e r i s k .  

I n d i c a t o r  I n d i c a t o r  
S p e c i e s  S t a t u s  S p e c i e s  S t a t u s  

Trees  Herbs 

1. Qnus s b o b k ~  - FBC V I .  L ,,copodiu*r c \ a u ~ ' ~ "  
2. a e v  r u b r u m  p?L d 4  8. 

s . ~ ~ e ! c ~ b r a .  fdC+ 9. 

S a p l i n g s / s h r u b s  Woody v i n e s  

6 .  h m a U h 3  FAC- L O .  

5 .  11. 

6.  12. 

of  s p e c i e s  t h a t  a r e  OBL. FACW* and /or  F A C : ~ ~  Other  i n d i c a t o r s :  

Hydrophytic v e g e t a t i o n :  Yes - NO 3(-. B ~ S I S : ~ ~  50% 0 6 5 a ' d  . 
FHC e c  &&*re / / u r f d  

S o i l  - 
S e r i e s  and p h a ~ e : - \ / ( , h ~ & ~  On h y d r i c  soils  l l s t ?  Yes ; NOA. 
Mottled: Yes ; No )( . Mott le  c o l o r :  Nn&- ; Matrix c o l o r :  

Gleyed: Yes No )( Other  i n d i c a t o r s :  
&* 

No X ; Bas i s :  Hydr.1~ s o i l s :  Yes 

Hydrology 

Inundated: Yes ; No X . Depth of s t a n d i n g  v a t e r :  

S a t u r a t e d  s o i l s :  Yes , No ,)( . Depth t o  s a t u r a t e d  soi l :&fl  n k c k  
Other  i n d i c a t o r s :  

Wetland hydrology:  Yes ; No 9 . Bas i s :  

Atyp ica l  s i t u a t i o n :  Y e s ;  No X . 
Normal Ci rcumstances?  Yes No ,x . 
Wetland Dete rmina t ion :  Wetland ; Nonvetland 

Cornen t s: 

Determined by: 

B2 



DATA FORM 1 

,JETLAND DETERMINATION 

Appl icant  A p p l i c a t i o n  P r o j e c t  
Name : Number: Name : 

~ o u n t ~ : & , * ~ e ~ a l  D e s c r i p t i o n :  Township: Range : 

Date: ""'- P l o t  Np. : / -& S e c t i o n :  w 

~t+/a/  id 
Vegetat ion [ l i s t  t h e  t h r e e  d o ~ i n a n t  s p e c i e s  i n  each  v e g e t a t i o n  l a y e r  (5  if 

on ly  1 o r  2 l a y e r s )  1. 1ndical;e s p e c i e s  w i t h  obse rved  morpho log ica l  o r  known 1 

p h y s i o l o g i c a l  a d a p t a t i o n s  wit11 an a s t e r i s k .  

S p e c i e s  
Indicatc , l r  

S t a t u s  ,- S p e c i e s  
I n d i c a t o r  

S t a t u s  

Trees  - Herbs 

FA C 
- 

1. carp j f i ~ b , ~ a & ~ a  - r) 

2 .  , 

3 .  I , w 

I ~ a p l i n g s / s h r u b s  Woody v i n e s  

mc LJ I 1 . ~ ~  a m a h s ; $  MCd 10. uybk> his&*, -3- i 

I of s p e c i e s  t h a t  a r e  OBL. FAqW, and /o r  F A C : ~  Othe r  i n d i c a t o r s :  

Hydrophytic v e g e t a t i o n  : Yes 3 No . Basis:>-% sayu'&J JRC 4r. II 
I- 

wd &oV; >/d //'.s4. 
S o i l  - I 

S e r i e s  and phase:  Js;#IY*pl h y d r i c  s o i l s  l i s t ?  Yes ; . o x .  

Mottled: Yes ottle c o l o r :  g.~*/&; ~ a t r i x -  c o l o r :  

I 

- 
Cleyed: Yes ,X No . Other  i n d i c a t o r s :  ' 5 6  R 7/1 I) 

I 

Hydr.1~ s o i l s :  Yes ,x No , ; Bas i s :  mt9 d ~ & ' / a n l / j l / b n ~ .  
I 

r /  / I 

.I 

Hydrology t 

Inundated: Yes % ; h o  . Depth o f  s t a n d i n g  w a t e r :  fl4 b k ~ & f l  

Sa tu ra ted  s o i l s :  Yes -)( ; No . Depth to s a t u r a t e d  s o i l :  #4 . .I .- I 

Other  i n d i c a t o r s :  

Wetland hydrology: Yea ,X ; ~ V O  . Basis :  L*J& 
.L 

Atyp ica l  s i t u a t i o n :  Y e s :  $0 ,)( . 
Normal Circumstances?  Y e s  I( , No . 
Wetland D e t e n i n a t i o n :  Wetlan( YP.I ; Nonwetland I) 

Comments : - % 
"01,- 

I 
Determined by: 



DATA FORM 1 

WETLAND DETERMINATION 

Applicant Application Projec t  
Name : Number: Name : 

Sta te :  Range : 

Date : P l o t  No.:- - Section:  
I 

lurslohd. 

Vegetation [ l i s t  the t h r e e  dominant spec i e s  i n  each vegeta t ion  layer  ( 5  i f  

only 1 o r  2 l a y e r s ) ] .  Ind ica t e  spec ies  with observed morphological o r  known 

physiological adap ta t ions  with an a s t e r i s k .  

Ind ica to r  Indica tor  
Species S t a t u s  Species  S t a t u s  

Trees - Herbs - 
1 . f l ce~  ~ u b r u ~  FdC 7 .  e r p z r  C b d i d u ~  0 6~ 
2. 8. &/vsf(&e 1 U?72h&b,d&- F#L 0- 

I 

Saplings/shrube Woody v ines  

crr@/,'~,hnlbr~ ' F K  10. 

11. 

6. L;r&r~ ' d k n z o i ~  F R ~  - 12. - 
X of spec ies  t h a t  a r e  OBL, FACU, and/or  FAC:>SOZ Other i nd ica to r s :  - 
Hydrophytic vegeta t ion:  Yes & No - . Basis : JSd% e f f % d f  . 

'rr P&C o c  b4 +*R- 

Soi l  - 
Ser i e s  and phase: 

Hottled: Yea !4 ; No 

Gleyed: Yea y No 

i c  s o s :  ye- NO ;  asi is: L h  ;I &.Zr/Jw@‘. / 

f 

Hydrology 

Inundated: Yes I( ; No . Depth of s t a n d i n g r a t e r : /  ld 3 , U - c  
Saturated s o i l s :  Yes !( ; No . Depth t o  s a tu ra t ed  s o i l :  ~ h r -  . . 
Other i nd ica to r s :  

Wetland hydrology: Y 

Atypical s i t u a t i o n :  J ' SP/;/S. 

Normal Circumstances? 

Wetland Determination : y e s  Wetland 7 ; tionwe t land  

Comments : 

Determined by: 

. B2 



DATA FORH 1 

YETLAND DETERMINATION 

1 
Applicant Appli  c a t i o n  P r o j e c t  
Name : Number : Name : D 
S t a t e :  ~ o u n t ~ : & ~ ~ e ~ a l  D e s c r i p t i o n :  Tovnshi p: 

P l o t  N + ) . ~ & ~  

Range : 

d n / k ~ % .  I 
Date: S e c t i o n :  

I 
u l d b  1 I 

Vegetation [ l i s t  t h e  t:hrec d o ~ ~ ~ i n a n t  s p e c i e s  i n  each  v e g e t a t i o n  l a y e r  ( 5  i f  I 
I 

only 1 o r  2 l a y e r s ) ] .  Ind ica t , e  s p e c i e s  w i t h  observed morphological  o r  knovn I 
phye io log ica l  adap ta  t i . ~ n s  wit1 an a s t e r i s k .  

i n d i c a t ~ r  I n d i c a t o r  
Spec ies  S t a t u s  S p e c i e s  S t a t u s  .,- 

Trees  - Herbs - 
r, 

1 
I . Qvc rcus n ~ b g  F.M> V F  7 .  u chu&.- F b  C 
2.h'Clv +hrUk 

-C- 
FA& 8. 

3 .  h 4 ,  p&2 Fq. L' - 9. I 
I 

Sap l ings / shrubs  Woody v i n e s  

r .  ( ~ ~ b h ~  ~ f i r r l i b ? t ' ~ n 4  i+?C 10. 

s.-&&c sfYfl6k5 FMV 11. 

6 FeLV 12. 
X of s p e c i e s  t h a t  a r e  QBL, FAC3, and /or  F A C : ~ ~  Other  i n d i c a t o r s :  - 
Hydrophytic v e g e t a t i o n ;  Yes -+ No A. Bas is :  Lv2 O C O / . ^ ~  S e r ' c r  . 

/iSca7( w F* o f  

S o i l  - 
dG* 

S e r i e s  and phase: e6:' s " ' ~ h ' ~ % ~ s o i l s l i s t ?  Yes :NO&. 

Mottled: Yes ; NO . L': ~ o t t l e  c o l o r : d & h /  ; ~ a t r i x  c o l o r :  

Gleyed: Yes No ,>( O t \ ~ e r  i n d i c a t o r s :  A/- 

Hydr.1~ s o i l s :  Yes . No \ -; Basis :  flu 1 4. :r .50tSl ; J t ' c A v s  

Hydrology 

Inundated: Yes ; No . Depth of s t a n d i n g  wate r :  

Sa tura ted  s o i l s :  Yes ; N o  , . Depth t o  s a t u r a t e d  soil:& 

Other  i n d i c a t o r s :  . dn . 
Wetland hydrology: Yes, ; tJo $ : Basis :  

Atypical  s i t u a t i o n :  Yc!B-; tjo 

Normal Circumstances? Yes . No $ . 
1 

Wetland De t e r m i n a t i o n :  We t l anc  : Nonwe t l a n d  . 
Comments : 

Determined by: e 
B2 m 



DATA FORM I 

WETLAND DETERMINATION 

Applicant ' Applicat ion 
Name : Number: Name : 

: k ~ e ~ a l  Descr ip t ion :  Tovnship: Range : 

Date: P lo t  No.: Da A Section:  

Vegetation [ l i s t  the t h r e e  dominant spec i e s  i n  each vege t a t i on  l aye r  ( 5  i f  

only 1 o r  2 l a y e r s ) ] .  Ind ica te  spec ies  v i t h  observed morphological o r  known 

phys io logica l  adap ta t i ons  v i t h  an a s t e r i s k .  

Ind ica tor  
Spec ies  S t a t u s  

Ind i ca to r  
Spec ies  S t a t u s  

Trees Herbs 
F/IC - . &  rkb-u* 7.  S~m~loeura+z  Co~Cidu5 6 B L  

2 .  a.ll#qhan;ensis- fAC 8. ' . 
3.7j,?a ca~adhs13  F m  LI 9 .  

Saplings/shrubs Woody v ines  

4. L ;q d ~ v g  ~CIIZD;L FcW- 10. 

5 .  C L ~ ~  ~ R Y  s tare I ;h jan~ FAC 11. 

6 .  t / a~ar re l is  v ~ r q  i h ;anq NIL- 12. 

Z of s p e c i e s  t h a t  a r e  OBL. FACW. and/or F A C : ~  Other  i nd i ca to r s :  

Hydrophytic vege ta t ion :  Yes )( No . Basis:  

S o i l  - r / 
Ser i e s  and phase: 

M t t l e d :  Yes * ; No ' - 
Cleyed: Yes )' No Other i nd i ca to r s :  I 

Hydr.ic s o i l s :  Y e s &  No ; Basis: ~ & / / / d d ~ / &  &, 1, . I ndtc&r 
1 / 

Hydrology 

Inundated: Yes ' ; NO ?/ . Depth of standin. water :  Son@ dgo sq 1 m c  . 
Saturated s o i l s :  Yes ,X ; NO . Depth t o  s a t u r a t e d  s o i l :  

Other i n d i c a t o r s :  

Wetland hydrology: Yes X ; No 

Atypical s i t u a t i o n :  Y e s ;  No X . 
Normal Circumstances? Yes No . 
Wetland Determination: Wetland ; Nonvetland 

Comments : 

Determined by: e 
B2 



DATA FORM L 

WETLAND DETERMINATION 

Applicant Appl ica t ion  
Name : Number: Name : 

Sta t e :  Range : 

Date: P l o t N o . :  E 7 Sect ion :  a 

Vegetation [ l i s t  the  t h r e c  $ominant s p e c i e s  i n  each vege t a t i on  l a y e r  ( 5  i f  
I) 

only 1 o r  2 l a y e r s ) ) ) .  I n d i y a t e  s p e c i e s  w i th  observed morphological o r  k n m  

phys io log ica l  adap t a t i ons  w+th an a s t e r i s k .  

Indicir tor  I n d i c a t o r  
Spec ies  S t a t q s  Spec i e s  S t a t u s  

-7 

Trees - Herbs - 
1. F-mt'gt ~ W I I ' C ~ U  FKd 7 .  Srnplo carpus 5- o6L 
Z$h r - b * ~ ?  FM 8 -  V i o l a  s p ~ .  

3 . 3 , ~  c ~ ~ & : M s ~ ' s  ~ "kCu  9 .  - m 
Saplings/shrubs Woody v i n e s  

4 .  C - p k a  Crrol; 'nld~4 10. 

s.Li~-,dpvq b+?vq.& F . c ~ -  1 1 .  w 

6 .  $ a ~ ~ n , e / ; s  ~)irrj;jv\idlrq. - .  ,f#C' 12. 

% of spec i e s  t h a t  a r e  OBL, F+CW, and/or  FAC:>~%.  Other  i n d i c a t o r s :  
a 

. Bas i s :  250% o f  o l d  5 ~ ~ 6 ~ 5  Hydrophytic vege t a t i en :  ye s  + NO - 
'$,, FiVC d c  d-w. 

S o i l  - r) 

S e r i e s  and phase: 

Mottled: Yes % ; No 

Cleyed: Yes No X 6,tther i n d i c a t o r s :  

Hydric s o i l s :  Yes Y No , 

I) 

Hydrology 
I' 

Inundated: Yes X ; No ,. Depth of s t a n d i n g  wate r :  0 - 1  .. 
Satura ted  s o i l s :  Yes_ ; l$o . Depth t o  s a t u  t e d  s o i l :  SKc&& 
Other i n d i c a t o r s :  q e A + U   lo 4 ' ~  / q / o b  A 

r 

Wetland hydrology: Yes : do . Basis :  m 

Atypical  s i t u a t i o n :  Yes- ; N o  A .  
Normal Circumstances? Yes , No 

Vetland Determination: Wetta.rd , ; Nonwe t l and  

Comments : .. 
Determined by: 

B 2  
.I 



DATA FORH 1 

WETLAND DETERHINATION 

Applicant Applicat ion 
Name : Number: EiTct~,kv,.//r lam#/ /  
Sta te :  : a r f l o m e  Legal Description: Township: Range : 

Date : 

Vegetation [ l i s t  the  t h r e c  dominant spec i e s  i n  each vege t a t i on  l aye r  ( 5  i f  

only 1 o r  2 l a y e r s ) ] .  I nd i ca t e  spec ies  v i t h  observed morphological o r  knovn 

phys io logica l  adap ta t i ons  v i t h  an a s t e r i s k .  

Ind i ca to r  
Species  S t a t u s  

Trees Herbs 

~ . & ~ p k b r r r . ,  )+c 7.  

2 -& ,& - tpb -  FKpCG. 8. 

Ind i ca to r  
Species  S t a t u s  

Saplingsishrubs Woody v ines  

10. +kvi+ procum be-s me u 
11. 

F8C I /  12. 

I of spec i e s  t h a t  a r e  OBL. FACW, and/or F A C : ~  Other i n d i c a t o r s :  / l / o ~  . 
No A. B a ~ i s : ~ z ~ %  f Hydrophytic vege ta t ion :  Yes - 4 s ~ e o i ~ .  

arc FAC v $cI-kc~.  

S o i l  - 
a&l,,L:o Sud,, Ser i e s  and phase: - ahOn hydric  s o i l 8  l i s t ?  Yes - , NOL. 

Mottled: Yes ; No p! . Mottle co lor :  ; ~ a t r i x  co lo r :  ~I//ow -&w 

Gleycd: Yes No ,x Other i nd i ca to r s :  

Hydr.ic s o i l s :  Yes No : Basis: m,#$&c or e/p+d&h&A#& . c I 

/ 1- / 

Hydrology 

Inundated: Yes : No ,x . Depth of s tanding  r a t e r :  /t& 06*r/,J . 
Saturated s o i l s :  Yes : No . Depth t o  s a t u r a t e d  s o i l : ~ ~ ~ n , & . r l r d &  

Other i n d i c a t o r s :  

Wetland hydrology: Yes ; No . Basis: 

Atypical s i t u a t i o n :  Y e s ;  No >C . 
Normal Circumstances? Yes No 4 . 
Wetland Determination : Wetland : H ~ n v e t l a n d  . 
Comments : 

Determined by: 

B2 



DATA FORH L 

WETLAND DETERMINATION 

I) 

App 1 i c a n  t A p p l i c a t i o n  Pro j ecc  
Name : Number : Yame: c ~ ~ ~ ~ ~ ' / / ~ ~ & H ~ ~ /  i 
S t a t e :  Range : w 
Date: 

Vege ta t ion  [ l i s t  t h e  t h r e c  $ominant s p e c i e s  i n  each v e g e t a t i o n  l a y e r  ( 5  i f  I) 

only L o r  2  l a y e r s ) ] .  Ind ic ia t e  s p e c i e s  v i t h  observed morpho log ica l  o r  known 

p h y s i o l o g i c a l  a d a p t a t i o n s  ~ 4 t h  an a s t e r i s k .  

1ndica: tor  I n d i c a t o r  
S p e c i e s  S t a t u s  S p e c i e s  S t a t u s  : -  

Trees  - Herbs 

. c ~ ~ ~ ; ~ ~  - I i n ' a * ~  F-4C 
.* --- 
I )  

S a p l i n g s / s h r u b s  Woody v i n e s  

cdV,,/;*\;a*\q F;J7C I-CL - ,  LO. 
F& wt 

I 

5 -  1 it+ u e r h - ?  1 1 .  _-- --- 
6 .  Corqa - ~ + o l ; k ; &  F M C  W t  12. - 
Z of  s p e c i e s  t h a t  a r e  OBL, FSCU, a n d / o r  F A C : ~  Othe r  i n d i c a t o r s :  

. i as is: z 70% a/H/e,&j Hydrophytic v e g e t a t i ~ n :  Yes No - 4 .  

i s  // '~t?d~r'FJc O F W  &K 
S o i l  - 
S e r i e s  and phase:  On h y d r i c  s o i l s  l i s t ?  Yes ; No-. 7' 

Mottled: Yes c o l o r :  /I&/ ; Matr ix  c o l o r :  

Gleyed: Yes No, Other  i n d i c a t o r s :  6 b k s  4 

~ y d r i c  s o i l s :  Yes ,x NO , ; B a s i s  : / ,'w%LK 7 L /k.d 
, 

Hydrology 

Inundated: Yea 1 ; No . . Depth o f  s t a n d i n g  w a t e r :  / - 2 "  , I 

S a t u r a t e d  s o i l s :  Yes1 \i ; b,o . Depth t o  s a t u r a t e d  s o i l :  & r 
Other  i n d i c a t o r s  : 

Wetland hydrology:  Y'ES ,xd; No . Basis.: 

A t y p i c a l  s i t u a t i o n :  fes"; 

Normal Circumstances?  Yes d .  

Wetland Determinat ion : ~ e t l y d  y , (  ;  onw wetland 

Comments : 
w 

De t e m i n e d  by: 

B2 I) 



DATA FORH 1 

UETLAND DETERHINATION 

Applicant Application 
Name : Number: E i t  c t  c,, bs es,,'//( ~dHdk// 
Sta te :  Legal Descript ion:  Township: Range : 

Date: p l o t  N O . :  cfls,k s e c t i o n :  

V e ~ e t a t i o n  (list the  t h r e e  dominant spec i e s  i n  each v e g e t a t i o n  l aye r  ( 5  i f  

only 1 o r  2 l a y e r s ) ] .  I nd i ca t e  spec ies  with observed morphological o r  known 

physiological  adap ta t i ons  with an a s t e r i s k .  

Ind i ca to r  Ind i ca to r  
Species S t a t u s  Species  S t a t u s  

Trees - Herbs 

1. 7 .  z#. 

2 .  8. 

3. 9. 

Sapl ings/shrubs Woody v ines  

11. 

-- 12. 

% of spec ies  t h a t  a r e  OBL. FACU, and/or FAC: Other i n d i c a t o r s  : ( ~ ~ l m m  
Hydrophytic vege t a t i on :  Yes No -. Basis: -'SO% d / d  *C;CJ . 

/ / ' s M d ~  F ~ c  6 7  Y-L k- 
So i l  - 
Ser i e s  and phase: &~f&&&(44)h l i s t ?  Ye? ,g : No-. 

Mottled: Yes )( ; No . Mottle color:  ; Matrix co lo r :  

Gleyed: Yes NO-L Other i nd i ca to r s  : 
Hydr.ic s o i l s :  Yes f No ; Basis: 

Hydro logy 

Inundated: Yes , No )( . Depth of s tanding  water :  /&taJ . 
Saturated s o i l s :  Yes X . ~ e p t h  t o  s a t u r a t e d  s o i l :  6 
Other i nd i ca to r s :  

Wetland hydrology 

Atypical s i t u a t i o n :  Yes-;  NO,^ . 
Normal Circumstances? Yes Y No 

- , ; Nonwtland Wetland Determination: Wetland 

Comments : 

Determined by: e 
- 82 



DATA FORH 1 

WETLAND DETERHINATION 

Applicant Applicat ion 
Name : Number : Name : 

Sta te :  :BrhPMe Legal Desc r i p t i on :   owns ship: Range: 

Date: ? l o t  (No. : E ;;,ad 4.4 -2 Sect ion :  I) 

Vegetation [ l i s t  t h e  t h r e c  c!ominant s p e c i e s  i n  each v e g e t a t i o n  l a y e r  ( 5  i f  
II) 

only 1 o r  2 l a y e r s ) ] .  I nd iqa t e  spec i e s  v i t h  observed morphological  o r  known 

phys io log ica l  adaptalcions vQth an a s t e r i s k .  

I n d i c a ~ t o r  
Spec ies  -:_ S t a t u s  

I n d i c a t o r  
Spec i e s  S t a t u s  

Trees Herbs 

1. Jkev rr* bru-  ,G& 4: 7 .  &* w- 
2 .  d - X f a X  FMCV e . / ~ k e  rpn. 

Saplings/shrubs Woody v i n e s  

4 .  Pv-5 d b k .  F#C 2 -  
10. 

X of spec i e s  t h a t  a r e  OBL. FA;CW, and/or  F A C : ~  Other i n d i c a t o r s :  &L . 
Hydrophytic vegetat iom: Yes - No A. Basis :  4 c d  40 -&'r<ar< . 

o w  A&+-- 
S o i l  - 
S e r i e s  and phase: On h y d r i c  s o i l s  l i s t ?  Yes , H O ~ .  

N a  )C . ,Mott le  c o l o r :  Mottled: Yes , ; Matr ix  c o l o r :  

Gleyed: Yes No _X Ot.her i n d i c a t o r s :  ~ i - 1  
Hydric s o i l s :  Yes . No ,X ; Basis:  /L 

'$f@-c5& 

Hydrology 

Inundated: Yes ; Ilo ,y. Depth of s t a n d i n g  water :  &C 

Saturated s o i l s :  Yes , ; NO, .X . Depth t o  s a t u r a t e d  so i l :&P d .  
Other indicators:&d- , 

Wetland hydrology: Yea ; qo ,k . Basis: 

Atypical  s i t u a t i o n :  Y e s ;  YO&. 

Normal Circumstances? Yes-,. No )< . 
Wetland Determination : Wet lan t '  ; Nonve t l and  

Comments: 

I) 

Determined by: P 



Figure 1: North-facing view of Wetland A shows open water area, emergent 

zone, and scrub/shrub area (left). 

Figure 2: East-facing view of Wetland A. Dominant herbaceous plants in the 

emergent zone include wool grass, sensitive fern, and soft rush. 



Figure 3: Close-up of :,mall tributary comprising Wetland B. Shrubs are pussy 

~vil:ow and fed-osier dogwood. This wetland ranges from two to 

several feet "wide. 

Figure 4: Phutograph:shows Wetland B descending down the Landfill along 

rrecc line. 



Figure 5: Part of Wetland E. This area is similar to photo described below. 

Shade in foreground is caused by dense hemlocks which prevail 

further down the slope. 

Figure 6: Part of Wetland F located on south-facing slope below the Landfill. 

Surtncc soils clrc Illack muck. Tlw rnosr cornmon herbaceous plant 

is skunk cabbage. Dominant trees are red maple and hornbeam. 



Figure 7: Soil s a r~p le  showing commonlv encountered gleved and mottled 

colors. 'This soil sample was retrieved from Wetland A. 



BORRON AREA WETLAMDS 

PHOTOGRAPH DESCRIPTION 

#1. Continuation of stream comdor (facing north) from wetland B. Location of outlet 
from wetlands BWA and Z on right. 

#2. Photo taken near fIag Z6B (east). Wetland in this area is restricted to just stream 
channeL Shrub area in background is a larger wetland area. 

#3. Upland area facing south from flag Z9A. 

#4. Larger flat wetland area near flag 21% This is the only area where significant 
herbaceous vegetation is present. Some disturbance (test pits) is visibly nearby. 

#5. Upgradient section of wetland 2-2. 









SOILS 

ISortm. ai la  ?ha.rs~: Crntnaqa CIaqs: 
Fetd Obssrvat~ons 

Csniirm Maooea i * {oe? '':s No 

I/ ~ - a i ; l -  ~ c s c r ! c : - e n :  - 
Mat r~x  Calor ?.4onle colors Llonle I sxture. C :  .rcrat~ons. . . ..:rnsrr Pilatscl Abunonncr~Csntrnsl Strucrurc. -cc. - - 

I 
1 -  - 

A ,  - mi// 4"L 0-s_ - -. 

, -., 

, -. 

Hydric Soil Indicators: 

- Histosol - Cancretions 

- Histic Eoioedon - High Organic Content in  Surface Layer i n  Sanoy Soils 

- Sulfidic Odor - Organ~c Streaking In Sandy Soils 

Aguic Moisture Regime - Listed on Local Hydric Soils List 
Reducing Conditions - Listed on National Hydric Soils List 
Gleyed or Low-Chroma Colors - Other (Explain i n  RemaRsl 

Remarks: 

'~ydrophydc Vegetanon Preseritl (Circle) 
Wetland Hydrology Present? 
Hydric Soils Present? 

I' 
7 

I 
Approvea Oy HQUSACE 3/92 



DATA F 3 R M  
SOUTINE 'NETLIPID CETE3ltllNATiC?J 

( 1  987 C C Z  ??Jerlancs Ce!inear~cn hilanua~) 

Do Normal Circumstances exist on the site? 
IS the site signii icantly disturbed (Arypical SituationJ? 
Is the area a potential Problem Area? 

(If needed, explain o n  reverse.) 

1 Dominent Plant Soenes Stratum Indicator 

Percent of Oominanr Species rher are OBL. FACW or FAC 
(excluding FAC-). 

HYDROLOGY 
t r  . .  - .  , . - Recorded Date (Describe in  Rernerks): 

- Stream. Lake. or l i do  Gauge - Aerial Photographs 

X Other 
NO ~ e z r d e d  Data Available 

II Field Observeaons: 

11 Depth of Sudace Water: (in.) 

I( ~ e p t h  to ~ r a e  water i n  pit: a I (in.) 

/I Depth to Saturated Soil: 

Wetland Hydrology Indicators: 
Primary Indicators: 

- Inundated 

- Sm~rarad in Upper 12 Inches 
Water Mark8 
Drih line8 d& Sdiment Deposits 

- Drainage Panernr in Wetlands 
Secondary lndicstors (2 or more required): 

- Oxidized Root Channels in Upper 12 Inches 

- Water-S tained Leaves 
Local Soil Survey Data 

- Other (Explain in Remarks) 

Remarks: 

,& 



SOILS 
I I I 
I M a o  L r t r  '!arc+ 1 1 

[Ssr~ss ana F-aset: Zra~naae C:ass: 
' /  '51d Observarlons 

1 p-cf.1- .zF5:-':-.2-: 

: Deorn M a t r ~ x  C ~ i o r  :.4onle :Colors Monle Texture. Concrattons. 

/ f i n ~ - d 5 1  - - - -73"  I?Aunse!I :,loisrI ".:unse,!l Fnoisrl i ~tunaancerC:nrtast S r r ~ ~ l U r e .  +tC. 

I 
Hydric Soil Inoicators: 

- Histosol 

- Hirtic Enipedon 
Sulfidic Odor - 

- Aavic M o i s ~ r e  Regime 

- Rsduc~ng Conditions 

- Glryed or Low-Chroma Colow 

- Concredons 

- High Organic Content in Surface Layer i n  Sanov Soils - Organic Streaking i n  Sandy Soils 

- Listed on Local Hydric Soils List  

- Listed on National H ~ d r i c  Soils List 

- Other (Explain in Remarks) 

WETLAND DETERMlNATlON 
i l b  n 

I 

Remarks: 

' ~ y d r i p h y r i e  Vagetadon Presetit? (Cirtile) * 

Wedand Hydrology Present? 
Hydric Soils Presrn!? Yes 

(Circle) 

Is this Sampling Point Within a Wedand? Yes @ 



APPENDIX B 
WETLAND A VERTICAL LEAKAGE ESTIMATE 
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APPENDIX C 
WATER BUDGET FOR COLESVILLE, NEW YORK 



Water Budget Estimate 
Colesville Landfill Compensation Wetlands Site 

Water budget estimates were developed for the proposed Compensation Wetlands adjacent 
to the Colesville Landfill, Broome County, NY. Monthly water budget values were calculated 
based on temperature and precipitation data from Binghamton, NY. Estimates of potential 
evapotranspiration used in the budget were calculated by the Thornthwaite and Mather method 
(Thornthwaite and Mather, 1957). The budget form calculates monthly output values for: soil 
moisture storage, surplus, actual evapotranspiration and soil moisture deficit. 

Water budget calculations require assumptions on the amount of water in the soil 
available for loss to the atmosphere (soil moisture capacity) and the ease with which this water 
may be withdrawn from the soil (soil moisture depletion function). The estimate of soil moisture 
capacity was based on data on typical bulk density and porosity data for hydric soils. Generally 
hydric soils have about 45 96 of their volume available for water storage at saturation. Rooting 
depth in wetland soils is typically limited to within the upper 15 inches of soil and this therefore 
corresponds to 6.85 inches of soil moisture storage from saturation. This corresponds to the 
available soil moisture capacity of 36 inches of Volusia soils (data from the Broome County Soil 
Survey) for unsaturated conditions. The soil moisture depletion function for heavy silty soils 
was used as an approximation of the Volusia soils. 

Water budgets were run for average weather conditions of the last 20 years and the 
wettest (1976) and driest year (1964) within this period. Under average conditions there is a 
surplus of water (for runoff) through April. Then there is a drawdown of soil moisture reaching 
a maximum of 10 inches in soil depth in August. Recharge begins in September and is 
completed by October, when there is again a surplus of water. Under the wettest year 
conditions, the maximum soil moisture drawdown was to a depth of 1.5 inches. In contrast the 
driest year brought a drawdown of 11.8 inches in August. The estimated drawdown from this 
range of climatic extremes can be seen to be within an acceptable rooting depth range for 
wetland forest and shrub species. 

The water budget estimates above do not account for an input of surface water from the 
watershed above the proposed wetland compensation area. The compensation wetland plan calls 
for the input of surface water to the wetland basin, whose elevation is set by the basin outfall 
elevation. Monthly estimates were made of stream flow for the project area watershed (borrow 
area and a portion of the landfill) from stream flow data for Newtown Creek at Elmira, NY 
(provided by USGS). These data suggest that under average conditions, 13.1, 7.1, and 6.0 ft. 
of water (for a 1 acre wetlandlpond basin) is available each month during June, July and August 
respectively. During the driest year (1964) these months were estimated to have corresponding 
values of 4.2, 2.9, and 1.8 ft. for the months June July and August. 

It can be seen from these estimates of soil moisture drawdown from the water budget and 
stream flow input additions, that sufficient hydrology should be available for wetland conditions. 
This is also based on the assumption that infiltration rates for the wetlandlpond basin will be 
sufficiently low. 



WATER BUDGET CALCULATIONS 

Colesville, NY 

YEAR I S  AVERAGE 

MO TEMP UPE APE PREC D I F F  S T  

YEARLY TOTALS 7 2 0  9 3 3  

DST AE DEF 

UPE = UNADJUSTED POIT. EVAPO PREC = PRECIPITATION 

APE = POTENTIAL EVAPOTRAlfSPIRATION SURP = SURPLUS (RUNOFF) 

AE = ACTUAL EVAPOTI$ANSPI~RATION TEMP = T E M P E R A ~ R E  

DST = CHANGE IN SOIL, STORAGE DIFF = PREC-APE 

ST = SOIL MOISTURE SPOI<AC;E, DEF = DEFICIT (APE-AE) 

SURP 



WATER BUDGET CALCULATIONS 

Colesvillc, NY 

YEAR I S  1976 

MO TEMP UPE 

YEARLY TOTALS 

YEAR I S  1964 

MO TEMP UPE 

YEARLY TOTALS 

APE 

0 
0 
9 
44 
71 
123 
120 
110 
72 
29 
0 
0 

578 

APE 

0 
0 
0 

30 
88 
102 
136 
107 
80 
39 
21 
0 

603 

PREC 

94 
73 
71 
68 
64 

112 
163 
172 
98 
160 
28 
43 

1146 

PREC 

76 
51 
116 
129 
51 
31 
122 
47 
17 
27 
48 
81 

796 

DIFF 

94 
73 
62 
24 
-7 

-11 
43 
62 
26 
131 
28 
43 

DIFF 

76 
51 

116 
99 

-37 
-71 
-14 
-60 
-63 
-12 
27 
81 

DST 

0 
0 
0 
0 

-7 
-10 
17 
0 
0 
0 
0 
0 

DST 

27 
0 
0 
0 

-33 
-48 
-7 

-25 
-19 
-3 
27 
81 

DEF SURP 

DEF SURP 



\Water Budget 
Teryls - Colesville, NY AVERAGE 

JAN FEB MAR APR MAY JUN JUL AUG SEPT . O m  NOV DEC 
Month I) 

+APE + ST'OR +, AE +DEF + SURP +PREC 
.I) 



Water Budget 
Terms - Colesville, N Y  1976 

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCrr NOV DEC 
Month 

+APE S T O R  +AE + DEF +SURP + PREC 



\Water Budget 
'rerms - Colesville, NY 1964 

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 
Month I) 



Water Budget - 
Tertns - Colesville, NY AVERAGE 

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 
Julian Day 

Stream flow BASED ON USGS DATA + SURP BASED ON WATER BUDGET 



Water Budget 
Tprms - Colesville, NY 1976 

JAN FEB MAR M R  h$AY JUN JUL AUG SEPT OCT NOV DEC 
I 

-,- Stream flow BASED ON U$GS DATA + SURP BASED ON WATER BUDGE,' 



Water Budget 
Terms - Colesville, NY 1964 

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 
Julian Day 

,,, Strcam flow BASED ON USGS DATA + SURP BASED ON WATER 13UDGET 



STREAM FLOW 
Cylesville Borrow Area, NY 

JAN FEB MAR AiPR h$AY JUN JWL AUG SEP O m  NOV DEC 
MONTH ' 

+ AVERAGE ,+ MAX + MIN 
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COLESVIUE LANDFILL 

REMEDIAL. DESIGN PROJECT 

Wetland Survey Coordinates 

I NOTE: Location with P designation corresponds to Wetland B locations shown on the Wetland 
Delineation Map 
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2278 
Z 178 
Z26B 
2188 
Z190 
2248 
Z20B 
2218 
2218 
Z238 
ZZSB 
SPK JC 
T\W 
Y 1 
YZ 
Y3 
TPPK8 
Y10 
Y9 
YE ' 

Y7 
Y 7A 
Y 6A 
Y6 
Y5 
Y 4 
P- 1 
P-2 
P-53 
P-52 
P-54 
P-5 1 
P-3 
P-4 
P-5 
P-50 
P-49 
P-6 
P-7 
P-48 
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788697. 2720 
788707.86 1 9 
788735.1807 
788775.6505 
788829.5800 
788852.5495 
788858.01 26 
788872.0310 
788926.0068 
788872.4279 
788777.379 1 
788773.6623 
788742.4969 
788642.9432 
788632.0721 
7886 14.9089 
788607.2083 
788608.5638 
788561.7428 
788589.4258 
788566.2290 
788550.5900 
788554.7737 
788581.5962 
788618.3780 
788620.9374 
788992.9323 
788992.7925 
788966.5759 
788962.6878 
788966.4 1 90 
788962.0628 
788961.3400 
788953.2300 
788937 .a096 
788932.5036 
788915.2811 
788918.31 10 
788918.1292 
788908.8537 
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771226.6785 
771222.8570 
771271.7693 
771297.8734 
77 1 346.7255 
771 375.6420 
771374.5358 
771422.6086 
771 480.7839 
771422.4881 
771318.3158 
771 140.8853 
771 155.0083 
771079.5897 
771012.5161 
770993.0040 
770998.1730 
77 1 034.7033 
770966.4230 
770920.1916 
770859.3101 
770816.8879 
770807.0686 
770860.9848 
770906.2643 
770955.8878 
771216.9462 
771204.9661 
771215.5280 
771216.3855 
771205.9183 
771200.2625 
771 192.6956 
771 188.1027 
771173.1735 
771 175.3975 
771 127.6853 
771125.8609 
771096.1902 
771093.4828 



COWSVILLE LANDFILL 

REMEDIAL DESIGN PROJECT 

Wetlapd Survey Coordinates 

NOTE: Location with P designation cyrresponds to Wetland B locations shown on the Wetland 
Delineation Map v 



COLESVILI-E LANDFILL 

REMEDIAL DESIGN PROJECT 

Wetland Sunrey Coordinates 

NOTE: Location with P designation corresponds to Wetland B locations shown on the Wetland 
Delineation Map 

A 

Z49A 
Z50A 
Z51A 
Z52A 
Z53A 
Z54A 
Z55A 
Z56A 
Z57A 
Z58A 
2 59A 
Z52A 
2340 
2338 
Z 90 
TPPKS 
2320 
2318 
2308 
2148 
2138 
2128 
.Z,. lB  ......... 

Z 100 
BWA3B 
BWA4B 
BWASA 
BWA4A 
BWA3A 
BWAZA 
,BWA2B 
BWA 1 A8 
TPPKG 
TPPK7 
Z15B 
2298 
Z28B 
Z 16B 
Z27B 

788113.1723 
788164.8692 
788229.7370 
788259.74 1 8 
788293.8852 
788332.6990 
78839.1 .6227 
788385.9821 
788408.6676 
788428.7123 
788427.6400 
788290.6447 
188279.8087 
788298.5817 
788312.1600 
788391.0528 
788346.8163 
788428.9124 
788554.6964 
788561.8676 
788609.. 3933 
788434.6293 

-.78&378.-5154.. 
788348.221 8 
788387.64 14, 
788332.4938 
788308.543 1 
788352.6429 
788396.9745 
788454.3665 
788454.1029 
788504.9583 
788640.8562 
788690.9086 
788579.6598 
788609.1210 
788644.8206 
788653.2364 
7.88697.2720 
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771 160.7974 
771 135,0989' 
771 140.4222 
771163.0827 
771.212.2412 
771222.6832 
77 1269.5053 
771282.1589 
'771322.9941 
771331.9578 
77 1323.. 2036 
771153.8355 
771096.5845 
771053.9602 
77 1028.8600 
770994,4595 
771058.8375 
771057.5064 
771129.8973 
771113.8063 
771086.7602 
771035.1426 

.-...- 771.0 ,..,..... 2.799 -... 

771003.3478 
770929.. 8443 
770883.8282 
770840.5705 
770879.4976 
770912.1005 
77095s.5700 
770969.637.5 
770998.5367 
771172.7430 
771204.7614 
771 154.2251 
771187.8261 
77 1 227.6745 
771202.4554 
77 1226.6785 



COLEjSVlLLE LANDFILL 

RlEMEDlJAL DESIGN PROJECT 

Wetian@ Survey Coordinates 

BWA0B 
BWA70 
BWA7A 
BWATH 1 
BWA6B 
BWA6A 
BWASB 
T P T J  1 
BWA9A 
BWA0A 
2 2 8  
Z 2 A  
Z 3 A  
Z 3 f l  
Z 4 8  
Z4A 
Z 5 B  
Z 5 A  
Z 6 B  
Z 6 A  
Z 7 A  
2 7 0  
Z 08 
Z 0 A  
T P T J 2  
Z 9 A  
Z 1 0 A  
Z l  l A  
Z l Z A  
Z l 3 A  
Z 1 4 A  
Z 4 0 A  
Z 4 1 A  
Z 4 2 A  
Z 4 5 A  
Z 4 4 A  
Z 4 6 A  
Z 4 3 A  
Z 4 7 A  
Z 4 0 A  

NOTE: Location with P desipation cprresponds to Wetland B locations shown on the Wetland I) 

Delineation Map 

I )  



COLESVlLlE LANDFILL 

REMEDIAL DESIGN PROJECT 

Wetland Survey Coordinates 

NOTE: Location with P designation corresponds to Wetland B locations shown on the Wetland 
Delineation Map 



APPENDIX F 
EMERGENCY CONTACT LISTING 



EMERGENCY RESPONSE AGENCIES AND CONTACTS 

Regulatory Agencies - (Mandatory Within 2 Hours After Spill) 

New York State Department of Environmental 
Conservation 

Oil and Hazardous Material Clean-up Contractors (if required) 

IT Corporation, Stratford, CT 
Hitchcock, Bridgeport, CT 
Clean Harbors, Albany, NY 

Local Agencies (if required) 

Broome County Sheriff, Binghamton, NY 
New York State Police, Binghamton, NY 
Local Police, Harpursville, NY 
Fire Department, Harpursville, NY 
Lourdes Hospital, Binghamton, NY 
Ambulance/Rescue Squad, Harpursville, NY 

Broome County (within 24 hours) 
Deputy for Engineering Services 

(Mike McElhare, Director) 


