
From: Smith, Gary (Fish & Boat)
To: Green, Pat
Cc: Schaeffer, Brad; Baird, Josh; Smiles, Heather A
Subject: RE: Sunoco PPP water withdrawals and discharges for hydrostatic testing
Date: Tuesday, January 17, 2017 11:35:15 AM
Attachments: Sunoco PPP StreamsWithHydrostaticTestingActivities - PFBC Comments 1-13-17.xlsx

Pat,
 
See the attached file (Column J) for our comments.
 
Gary
 
 
Gary A. Smith | Fisheries Biologist
PA Fish & Boat Commission
Division of Environmental Services, Natural Gas Section
236 Lake Road
Somerset, PA 15501
814-279-3080
 
 
 

From: Green, Pat [mailto:Pat.Green@tetratech.com] 
Sent: Friday, January 13, 2017 9:06 AM
To: Smith, Gary (Fish & Boat)
Cc: Schaeffer, Brad; Baird, Josh
Subject: RE: Sunoco PPP water withdrawals and discharges for hydrostatic testing
 
Hi Gary, thanks for the heads up on data you need. Sorry I forgot to attach those permits! Here they
 are. Please note that no PAG-10 authorizations were needed for SERO.  As far as your other
 question – here is the answer, straight from the permitting lead:
 

SRBC Dockets were obtained for the 5 surface water sources that Sunoco anticipates
 withdrawing water quantities in excess of the SRBC threshold (>100,000 gpd average over
 30 day period, or >3,000,000 gallons).  Water withdrawal quantities at the other proposed
 water sources are expected to be below the SRBC threshold so no dockets are required. 
 Water quantities were estimated from the length and diameter of the pipeline segments to
 be installed.  SRBC is aware of all of the water sources that will be used and directed us to
 be diligent about collecting and maintaining monitoring records for all water sources
 because they may inspect/audit each site.

 
Thanks for providing us your review timeline!
 
Also, I will be out of town for the next two weeks, so if any additional questions arise, or you
 complete your review, could you please ensure you respond to Brad Schaeffer and Josh Baird? Both
 are cc’d on this email.  They can get you any additional information you may need.

mailto:garys@pa.gov
mailto:Pat.Green@tetratech.com
mailto:Brad.Schaeffer@tetratech.com
mailto:Josh.Baird@tetratech.com
mailto:hsmiles@pa.gov

Withdrawals

		Stream ID		Stream Name		County		Coordinates		PA Chapter 93 Designated Use		PAFBC Classification		PAFBC Construction Moratorium		Pipeline Activity		Hydrostatic Testing Activity		PFBC Comments for Hydrostatic Testing Activities

		S7		Chartiers Creek		Washington		40.2348, -80.2125		WWF		n/a		None		HDD		Withdrawal		None

		S121		Monongahela River		Allegheny		40.2300, -79.9709		WWF		n/a		None		HDD		Withdrawal and discharge		Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required

		S122		Youghiogheny River		Westmoreland		40.2286, -79.7727		WWF, MF		n/a		None		HDD		Withdrawal and discharge		Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required

		S182		Little Sewickley Creek		Westmoreland		40.2634, -79.6878		TSF		n/a		None		HDD/Temporary Bridge		Withdrawal		None

		S215		Turtle Creek		Westmoreland		40.4167, -79.6069		TSF		ATW		None		HDD		Withdrawal		None (withdrawal site is 9 miles upstream of stocked trout section)

		S223		Sewickley Creek		Westmoreland		40.2419, -79.7747		WWF, MF		ATW		None		Existing Bridge		Withdrawal		None (withdrawal site is 23 miles downstream of stocked trout section)

		S-A17		Snitz Creek		Lebanon		40.2903, -76.4274		TSF, MF		ATW, Drains to STS		3/1-6/15 and 10/1-12/31		HDD/Temporary Bridge		Withdrawal		Restriction Periods: 3/1-6/15 and 10/1-12/31

		S-A22		Susquehanna River		Dauphin		40.2004, -76.7908		WWF, MF		n/a		None		HDD		Withdrawal and discharge		Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required

		S-B70		Swatara Creek		Dauphin		40.2189, -76.7249		WWF, MF		n/a		None		HDD		Withdrawal		Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required

		S-I48*		Letort Spring Run		Cumberland		40.2285, -77.1402		CWF, MF		Class A, TNR		None		HDD		Withdrawal		Restriction Period: 10/1-4/1

		S-J15		Conodoguinet Creek		Cumberland		40.2416, -77.1886		WWF, MF		n/a		None		HDD		Withdrawal and discharge		Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required

		S-J36		Locust Creek		Cumberland		40.2442, -77.3231		WWF, MF		n/a		None		HDD		Withdrawal		None

		S-K74		Tuscarora Creek		Juniata		40.3014, -77.6965		CWF, MF		ATW, STS		3/1-6/15		HDD		Withdrawal and discharge		Restriction Period: 3/1-6/15 

		S-L29		Aughwick Creek		Huntingdon		40.3436, -77.8522		TSF, MF		n/a		None		HDD		Withdrawal		None

		S-L77		Frankstown Branch Juniata River		Blair		40.4403, -78.3295		WWF, MF		TNR		None		HDD		Withdrawal		Restriction Period: 10/1-12/31

		S-M31		Frankstown Branch Juniata River		Blair		40.4344, -78.2969		WWF, MF		TNR		None		HDD		Withdrawal and discharge		Restriction Period: 10/1-12/31

		*Please note Letort Spring Run has a PA Chapter 93 Existing Use Classification of HQ-CWF, MF.

		Thomas J Burrell, Captain Waterways Conservation Officer Manager Pa Fish & Boat Commission PO Box 67000 Harrisburg, PA 17106 717-705-7838 tburrell@pa.gov







 
Take care,
Pat Green |  Ecological Services Manager
Main: 716.849.9419 | Cell: 585.975.9782 | Fax: 716.849.9420
 

From: Smith, Gary (Fish & Boat) [mailto:garys@pa.gov] 
Sent: Thursday, January 12, 2017 3:08 PM
To: Green, Pat <Pat.Green@tetratech.com>
Subject: RE: Sunoco PPP water withdrawals and discharges for hydrostatic testing
 
Pat,
 
You mention in your email below that PAG 10 permits were attached, but I didn’t get them. Can you
 send them via email?
 
You also mentioned that 5 sites required SRBC Dockets.  Why didn’t the other 5 sites in the
 Susquehanna Basin need them?
 
I plan on reviewing your withdrawals/discharges within a week from now.
 
Thanks,
 
Gary
 
 

From: Green, Pat [mailto:Pat.Green@tetratech.com] 
Sent: Tuesday, January 03, 2017 11:14 AM
To: Smith, Gary (Fish & Boat)
Cc: Schaeffer, Brad; Simcik, Robert; Compton, Steve
Subject: Sunoco PPP water withdrawals and discharges for hydrostatic testing
 
Hi Gary,
 
I hope you’re doing well and you enjoyed the holidays.   In early December Sunoco responded to
 DEP Technical Review Comments for PPP 105 and 102 applications.  The DEP has requested that we
 ensure the PAFBC commission is coordinate with regarding the project’s hydrostatic
 withdrawal/discharge activities.   The project has received its PAG 10 permits and those are
 attached.  However,  it is a bit unclear if part of the PAG-10 review process includes PAFBC review,
 so at this time we would like to provide you the withdrawal/discharge locations and a description of
 the activities for you to review in terms of any concerns. 
 
Overall, the project has a total of 16 streams where withdrawals are proposed, and 6 of those
 streams also have direct discharges of hydrostatic test water.  I have attached a spreadsheet
 summarizing those streams and the activities proposed within them, as well as the PAFBC
 classification and applicable construction timing restriction you had previously provided. Below I
 have included the general procedure for typical withdrawal and discharge activities for hydrostatic

mailto:garys@pa.gov
mailto:Pat.Green@tetratech.com
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 testing.
 
Withdrawals
All withdrawal equipment will be temporary and removable.  In general, intake structures will consist
 of a portable pump and intake, a flexible discharge line, a flow meter, check valve, isolation valves,
 and storage tanks with truck connections.  Possible setups include a floating intake with mobile
 pump, submerged intake with mobile pump, and submerged intake with submersible pump.  All
 intake structures will have screens that are designed to avoid the entrainment and impingement of
 aquatic life according to regulatory agency requirements (e.g., Pennsylvania Fish and Boat
 Commission, United States Fish and Wildlife Service, SRBC) and the requirements included in the
 Canada Department of Fisheries and Oceans Freshwater Intake End-of-Pipe Fish Screen Guideline
 (1995).  The maximum through-screen velocity will be 0.5 feet per second.
 
Temporary equipment will be anchored, as necessary, at the approved location to prevent
 movement or tampering.  Flotation devices or supports will also be used to elevate the intake
 screen and hose when necessary to avoid sediment uptake and prevent entrainment and
 impingement of aquatic life.  It should be noted that sites which required Susquehanna River Basin
 Commission (SRBC) Dockets (i.e., Susquehanna River, Swatara Creek, Conodoguinet Creek,
 Tuscarora Creek, and Frankstown Branch Juniata River S-M31) have site-specific details which must
 be followed.
 
Direct Discharges
All discharge equipment will be temporary and removable.  In general, direct discharge structures
 will consist of check valves, a flow meter, compartmented portable tanks, flexible discharge lines,
 and matting placed on geotextile at the edge of the receiving stream.  The compartmented portable
 tanks allow for suspended solids to settle prior to discharge.  If additional removal of suspended
 solids is required to meet discharge limits, additional filtration equipment (i.e., sand or bag filter)
 can be added to the discharge end of the portable baffle tanks.
 
Discharge rates and water quality parameters will be in compliance with requirements set by PAG-10
 discharge permits issued by the Pennsylvania Department of Environmental Protection (Approval
 numbers PAG103570 and PAG106192).  Water quality will be collected at the end of the treatment
 units and sent to a fix-based laboratory for analysis.  If discharge effluent limits are not met,
 additional treatment or offsite disposal at an approved facility will be required.
 
I have also attached some typical details for pumps and intakes withdrawal and discharge activity.  If
 you could at your earliest convenience, review this  information and let me know if there are any
 concerns of the PAFBC regarding the project’s withdrawal and discharge activities.  Please feel free
 to reach out to me with any questions – and also, I hope you have a happy and safe new year!
 
Pat Green |  Ecological Services Manager
Tetra Tech | Natural Resource Services
Main: 716.849.9419 | Cell: 585.975.9782 | Fax: 716.849.9420
Pat.Green@tetratech.com
 
Tetra Tech | Complex World, Clear Solutions
301 Ellicott Street | Buffalo, NY 14203 | www.tetratech.com

mailto::mailto:pat.green@tetratech.com
blocked::http://www.tetratech.com/


 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 



Stream ID Stream Name County Coordinates PA Chapter 93 
Designated Use

PAFBC 
Classification

PAFBC Construction 
Moratorium Pipeline Activity Hydrostatic Testing Activity PFBC Comments for Hydrostatic Testing Activities

S7 Chartiers Creek Washington 40.2348, -80.2125 WWF n/a None HDD Withdrawal None
S121 Monongahela River Allegheny 40.2300, -79.9709 WWF n/a None HDD Withdrawal and discharge Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required
S122 Youghiogheny River Westmoreland 40.2286, -79.7727 WWF, MF n/a None HDD Withdrawal and discharge Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required
S182 Little Sewickley Creek Westmoreland 40.2634, -79.6878 TSF n/a None HDD/Temporary Bridge Withdrawal None
S215 Turtle Creek Westmoreland 40.4167, -79.6069 TSF ATW None HDD Withdrawal None (withdrawal site is 9 miles upstream of stocked trout section)
S223 Sewickley Creek Westmoreland 40.2419, -79.7747 WWF, MF ATW None Existing Bridge Withdrawal None (withdrawal site is 23 miles downstream of stocked trout section)
S-A17 Snitz Creek Lebanon 40.2903, -76.4274 TSF, MF ATW, Drains to STS 3/1-6/15 and 10/1-12/31 HDD/Temporary Bridge Withdrawal Restriction Periods: 3/1-6/15 and 10/1-12/31
S-A22 Susquehanna River Dauphin 40.2004, -76.7908 WWF, MF n/a None HDD Withdrawal and discharge Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required
S-B70 Swatara Creek Dauphin 40.2189, -76.7249 WWF, MF n/a None HDD Withdrawal Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required
S-I48* Letort Spring Run Cumberland 40.2285, -77.1402 CWF, MF Class A, TNR None HDD Withdrawal Restriction Period: 10/1-4/1
S-J15 Conodoguinet Creek Cumberland 40.2416, -77.1886 WWF, MF n/a None HDD Withdrawal and discharge Contact Captain Tom Burrell to determine if an Aids-to-Navigation (ATON) Plan is required
S-J36 Locust Creek Cumberland 40.2442, -77.3231 WWF, MF n/a None HDD Withdrawal None
S-K74 Tuscarora Creek Juniata 40.3014, -77.6965 CWF, MF ATW, STS 3/1-6/15 HDD Withdrawal and discharge Restriction Period: 3/1-6/15 
S-L29 Aughwick Creek Huntingdon 40.3436, -77.8522 TSF, MF n/a None HDD Withdrawal None
S-L77 Frankstown Branch Juniata River Blair 40.4403, -78.3295 WWF, MF TNR None HDD Withdrawal Restriction Period: 10/1-12/31
S-M31 Frankstown Branch Juniata River Blair 40.4344, -78.2969 WWF, MF TNR None HDD Withdrawal and discharge Restriction Period: 10/1-12/31

Thomas J Burrell, Captain Waterways Conservation Officer Manager Pa Fish & Boat Commission PO Box 67000 Harrisburg, PA 17106 717-705-7838 tburrell@pa.gov

*Please note Letort Spring Run has a PA Chapter 93 Existing Use Classification of HQ-CWF, M



From: Green, Pat
To: Smith, Gary (Fish & Boat)
Cc: Schaeffer, Brad; Simcik, Robert; Compton, Steve
Subject: Sunoco PPP water withdrawals and discharges for hydrostatic testing
Date: Tuesday, January 03, 2017 11:14:02 AM
Attachments: Detail 1 typical submersible pump detail.pdf

Detail 2 typical double floating intake with mobile pump.pdf
Detail 3 typical submerged intake with mobile pump.pdf
Detail 4 typical single floating intake with mobile pump.pdf
Discharge BMPs.pdf
StreamsWithHydrostaticTestingActivities.xlsx

Hi Gary,
 
I hope you’re doing well and you enjoyed the holidays.   In early December Sunoco responded to
 DEP Technical Review Comments for PPP 105 and 102 applications.  The DEP has requested that we
 ensure the PAFBC commission is coordinate with regarding the project’s hydrostatic
 withdrawal/discharge activities.   The project has received its PAG 10 permits and those are
 attached.  However,  it is a bit unclear if part of the PAG-10 review process includes PAFBC review,
 so at this time we would like to provide you the withdrawal/discharge locations and a description of
 the activities for you to review in terms of any concerns. 
 
Overall, the project has a total of 16 streams where withdrawals are proposed, and 6 of those
 streams also have direct discharges of hydrostatic test water.  I have attached a spreadsheet
 summarizing those streams and the activities proposed within them, as well as the PAFBC
 classification and applicable construction timing restriction you had previously provided. Below I
 have included the general procedure for typical withdrawal and discharge activities for hydrostatic
 testing.
 
Withdrawals
All withdrawal equipment will be temporary and removable.  In general, intake structures will consist
 of a portable pump and intake, a flexible discharge line, a flow meter, check valve, isolation valves,
 and storage tanks with truck connections.  Possible setups include a floating intake with mobile
 pump, submerged intake with mobile pump, and submerged intake with submersible pump.  All
 intake structures will have screens that are designed to avoid the entrainment and impingement of
 aquatic life according to regulatory agency requirements (e.g., Pennsylvania Fish and Boat
 Commission, United States Fish and Wildlife Service, SRBC) and the requirements included in the
 Canada Department of Fisheries and Oceans Freshwater Intake End-of-Pipe Fish Screen Guideline
 (1995).  The maximum through-screen velocity will be 0.5 feet per second.
 
Temporary equipment will be anchored, as necessary, at the approved location to prevent
 movement or tampering.  Flotation devices or supports will also be used to elevate the intake
 screen and hose when necessary to avoid sediment uptake and prevent entrainment and
 impingement of aquatic life.  It should be noted that sites which required Susquehanna River Basin
 Commission (SRBC) Dockets (i.e., Susquehanna River, Swatara Creek, Conodoguinet Creek,
 Tuscarora Creek, and Frankstown Branch Juniata River S-M31) have site-specific details which must
 be followed.
 
Direct Discharges
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Sampling and Analysis Program for Hydrostatic Test Waters for PPP in PA


Intended User: Sunoco or Sunoco Representative Sampler


Scope


This document identifies the methods to be used to perform sampling and analysis of waters used to


hydrostatically test pipeline segments installed by horizontal directional drilling (HDD) or the entire


pipeline of PPP in Pennsylvania. These waters must be tested and shown to be in compliance with the


requirements of the Pennsylvania Department of Environmental Protection’s General Permit for


Discharges from Hydrostatic Testing of Tanks and Pipelines before being discharged.


Purpose


The sampling and analysis program is necessary to provide the required information to show compliance


with the effluent limitations and monitoring requirements required under the Federal Water Pollution


Control Act (Clean Water Act) and Pennsylvania Clean Streams Law (35 P.S. Section 691.1 et seq.). Proper


sampling procedures (collection, preservation, storage, and chain-of-custody) must be followed so that


the data is accurate and valid.


Analytical Program


Table 1 on Page 7 summarizes the sampling and monitoring requirements in the Pennsylvania Department


of Environmental Protection’s General Permit for Discharges from Hydrostatic Testing of New Tanks and


Pipelines. These requirements apply to this project.


The testing program will be completed in three steps. Water to be used for hydrostatic testing will be


tested at the source to provide baseline analytical results for the water source. Hydrostatic test waters


will be tested in the field after testing but before discharge to allow for rapid assessment of the quality of


the water. This will allow the waters to be discharged at the completion of the hydrostatic test without


significant delays. Samples will also be collected and sent to a fixed-base laboratory to confirm the results


of the field tests. The analytical results from the fixed-based laboratory will provide final confirmation


that the water quality was in compliance with the applicable standards.


Procedures


The following procedures will be followed for this project:


• Samples should be taken in a timely manner to ensure that analytical data is available within the


required reporting period specified in the permit.


• Samples should be collected at each water source that will be used to complete the HDD. These


samples should be sent to the fixed-base laboratory for analysis.
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• Samples of the test water should be taken from the end of the treatment units, unless a location


is otherwise noted in the site-specific permit.


• Samples collected should be representative of the test water being discharged.


• For each sample taken, EPA- and laboratory-specified sample collection devices, containers, and


preservation techniques must be used.


• All samples should be labeled with the date and time each sample was collected, the location of


the sample, the preservative used, the test parameters, and the name/initials of the sample


collector. Each sample location should be assigned a unique ID number and included on the


sample label and chain-of-custody.


• Complete chain-of-custody form, including signature of the sampler, and ship the samples to the


project laboratory for analysis.


• Samples must be analyzed within the maximum holding time for the parameter being analyzed.


Samples must be provided to the laboratory in sufficient time to allow analysis within the holding


times.


Sample Collection Procedures


• Refer to Table 2 – Field Analysis of Hydrostatic Test Waters on Page 8 for the appropriate sample


container and procedures to be used for the field tests. Refer to Table 3 - Laboratory Analysis of


the Hydrostatic Test Waters on Page 9 for the appropriate sample container and procedures to


be used for the samples to be sent to the fixed-base laboratory.


• Ensure all appropriate meters, field test kits, sample bottles, filters, sample collectors, and


coolers/storage containers are available and ready prior to discharge.


• Follow all manufacturers' instructions with field meters. A multi-parameter water quality meter


is recommended for field measurement of dissolved oxygen and pH. A field meter or test kit will


be used for measurement of TSS, oil and grease, iron, and total residual chlorine.


• All field meters should be calibrated as specified by the manufacturer. If a calibration frequency


specification is not given, calibrate the meter prior to each use.


o A log should be kept indicating the date/time each calibration was performed.


o Care should be taken to ensure all reagents or buffers needed for calibrations are within their


expiration date for use.
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• Sampler should wear sterile powder free nitrile gloves (or equivalent) when collecting samples and


performing field analysis.


• Sample should be collected within the center of the discharge flow, where possible. If samples are


taken at the end of a filter bag, sediment trap, or other device, each sample should be taken from the


same point at the end of these structures.


• Each sample container should be filled to the top of the container, leaving no airspace. Care


should be taken not to overfill the container. Ensure the sample container being used is large


enough for the amount of sample needed and that the appropriate container is being used.


• If a sample cannot be collected using the appropriate sample container, a stainless steel dipper can


be used to collect the sample and transfer to the sample container, where appropriate. Care must be


taken to ensure no contamination of the sample occurs between the collection point and the


container.


• Composite samples, where required, are obtained by collecting individual samples over a period of


time and combining them into one container. Add each individual sample to the composite container


as it is collected. Preservatives should be added to the composite bottle initially, if not pre-added, so


all portions of the sample are composite are preserved as soon as collected. See Table 1 for those


analyses requiring composite samples.


• Dissolved Oxygen and pH will be measured in the field using a multi-parameter water quality meter.


The water for these measurements should be collected into a clean 5-gallon bucket (clean plastic or


stainless steel) and water quality probe immediately inserted directly into the bucket, measurements


must be recorded into a field log book along with the date time and location of the measurements.


TSS, oil and grease, iron, and total residual chlorine will be collected per test kit manufacturer’s


instructions.


• Laboratory samples should be preserved according to the appropriate guideline for each sample


parameter (Refer to Table 3). If not pre-added in the sample containers, preservatives should be


added immediately after sample collection. Caution should be taken when adding preservatives,


as they are typically harmful if contact is made with skin, eyes, lungs, etc. If preservatives are pre-


added, DO NOT pre-rinse sample container. Care should be taken not to overfill container. See


the following parameter list for the appropriate preservation method, if preservatives are not pre-


added.


• Laboratory samples should be stored according to the appropriate guidelines for each sample


parameter (Refer to Table 3). Sample coolers/storage containers should be kept clean to ensure no


contamination occurs during storage and delivery. If sample must be cooled, a cooler full of ice will


sufficiently cool the sample. See Table 3 for the appropriate preservation and storage method.
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Procedures for Sample Handling, Documentation, and Analysis


Field records (logbook and/or log sheets) should be kept during sampling to document the procedures


used. Each page should be completed with an indelible-ink pen and be legible. Any mistakes must be


struck out with a single line through the mistake and the sampler’s initials and date.


The objectives of sample handling and shipping procedures are to maintain the physical form and chemical


composition of the sample and to prevent potential cross-contamination from other sources or changes


in analyte concentration. To meet these objectives, there must be a measure of control over all sample-


handling procedures beginning with sample container selection procedures and ending with laboratory


analysis. These procedures should be followed by the sampling team collecting and shipping samples as


well as laboratories.


Sample Bottle Storage and Transport


During every step of the process, care must be taken to avoid cross-contamination. Sample bottles and


coolers must be stored and transported in contaminant-free environments at all times. Sample bottles


should never be stored near solvents, gasoline, or other equipment that may be a potential source of


contamination. Sample bottles should be secured in locked vehicles, locked storage rooms, or in the


presence of authorized personnel.


Sample Packaging Custody Control


The packaging for sample bottles shipped by the laboratory should be custody-sealed (tamper-evident


adhesive labels signed and dated by the laboratory). Upon receipt, sampling personnel should record in


the field notes whether the custody seal(s) were intact upon arrival. This assures that the sample


containers were not tampered with between the time of their preparation and their arrival. If the custody


seal is broken, it is recommended that the sample containers not be used for sample collection. After


sample collection, the samples should be properly packaged in a cooler and the cooler should be custody-


sealed for return shipment to the laboratory. Upon arrival at the laboratory, the person receiving the


sample(s) should note the condition of the custody seal(s) on the cooler receipt documentation. If the


custody seal is broken, the operator should be contacted to determine the appropriate course of action.


Chain-of-Custody (COC) Form


The COC is a legal document and must be filled out completely by the sample team and accompany each


sample shipment container. The COC should be properly sealed in a zipper-lock plastic bag and placed on


top of the samples in the cooler or the bag may be taped inside the cooler lid. The cooler should be secured


with shipping tape which should cover the custody seal.


The COC should include, but not be limited to, the following information:
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• Site name (e.g. HDD bore or pipe segment)


• Unique sample identifier


• Sampler's name


• Date and time of collection (recorded in 24 hour clock time)


• Type of sample (grab or composite)


• Sample matrix (hydrostatic test water, potable water, or surface water)


• Sample description (as appropriate)


• Number of containers


• Preservative information


• Parameters requested (i.e., tests, methods)


• Blocks for noting date, time and signatures for sample receipt and transfer


• Other information as required by the operator or the database management system being used


Sample Labeling


It is recommended that sample labels be completed using indelible ink prior to sample collection at the


water source. Sample container labels should include the following information: unique sample identifier,


date and time the sample is collected, preservative, test parameter, and sampler initials. Use of tape on


sample containers is not recommended; however, it may be necessary to secure labels with clear tape if


the label adhesive will not adhere to sample containers when wet.


Sample Handling


After the samples have been collected they should be immediately placed on wet ice in an insulated


shipping container. The samples should be kept at <6°C during storage and shipment to the analytical


laboratory. Each cooler should be packed and sealed in a manner to help minimize potential damage to


sample containers, to help maintain the required temperature, and to help prevent tampering.


Due to ambient conditions and transportation time, samples may need to be pre-cooled before being


packed into the sample shipment container.
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Reporting


All analytical results, even those below the Practical Quantitation Limit (PQL) shall be reported by the


analytical laboratory. Analytical results are to be reported as follows:


• For results above the PQL, report the analytical result for the parameter of concern.


• For results above the Method Detection Limit (MDL), but below the PQL, report the analytical


result, even though it is below the PQL.


• For results below the MDL, report the analytical result as “below detection” using the reporting


code “AA”.


Safety


Sample collection and preservation will be conducted in a safe manner following appropriate health and


safety protocols. Samplers should wear appropriate personal protective equipment when sampling.


Situations that may lead to accidents should be avoided.







FINAL
12/23/15


7


Table 1 – PADEP Hydrostatic Water Analytical and Monitoring Program


for New Tanks and Pipelines


Parameter


Effluent Requirement Monitoring Requirements


Minimum
Average
Monthly


Instant.
Maximum


Minimum
Measurement


Frequency (1, 2)
Sample Type


Flow Rate
(GPM)


- Report - 1/discharge Measured


Duration of
Discharge


(hours)
- Report - 1/discharge Measured


Total
Volume


Discharged
(gallons)


-
Report
Total


Monthly
- 1/month Calculated


Dissolved
Oxygen
(mg/L)


5.0 - - 2/discharge Grab


pH (S.U.) 6.0 - 9.0 2/discharge Grab


Total
Residual
Chlorine


(TRC)
(mg/L)


- Report 0.05 2/discharge Grab


Total
Suspended
Solids (TSS)


(mg/L)


- 30 60 1/discharge Grab


Oil and
Grease
(mg/L)


- 15 30 1/discharge Grab


Dissolved
Iron (mg/L)


- - 7.0 1/discharge Grab


(1) For measurement frequencies of 1/discharge, collect samples within the first 30 minutes of


commencing a discharge.


(2) For measurement frequencies of 2/discharge, collect one sample at the start of a discharge


and one sample at the end of the discharge.
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Table 2 – Field Analysis of Hydrostatic Test Waters


Bottleware, Preservation, and Holding Times


Parameter Analytical Method Bottleware Preservation Holding time


pH (S.U.)
In field with multi-
parameter water


quality meter


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately


Dissolved
Oxygen (mg/L)


In field with multi-
parameter water


quality meter


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately


Total
Suspended


Solids (mg/L)


HACH portable meter
Product


#:LXV322.99.00002


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately


Oil and Grease
(mg/L)


Sitelab®Model No.
TD-500D


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately


Iron, Dissolved
(ug/L)


Filter with 0.45
micron filter, HACH
Iron Color Disc Test
Kit, Model IR-18A


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately


Chlorine, Total
Residual (mg/L)


HACH
Pocket Colorimeter™
II or CN-70 kit or CN-


70T kit


5 Gallon HDPE
or Stainless
steel bucket


None
Analyze


immediately
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Table 3 – Laboratory Analysis of the Hydrostatic Test Waters


Bottleware, Preservation, and Holding Times


Parameter
Analytical
Method


Bottleware Preservation Holding time


pH (S.U.) EPA 150.2 250 mL HDPE None
Analyze


immediately


Dissolved
Oxygen (mg/L)


EPA 360.2 300 mL BOD The sample
should be


stored at the
temperature of
the collection


water, or
sealed and
kept at a


temperature of
10° to 20°C in
the dark. Add


0.7 mL of conc.
H2SO4 and 1 mL


sodium azide
solution to


sample in the
BOD bottle.


Analyze
immediately


Total Suspended
Solids (mg/L)


EPA 160.2 or
SM2540D


250 mL HDPE None 7 days to analysis


Oil and Grease
(mg/L)


EPA 1664 1 L glass Add
hydrochloric


acid to a pH<2;
Cool to 0-6° C


28 days to analysis


Iron, Dissolved
(ug/L)


EPA 200.7 250 mL HDPE Filter with 0.45
micron filter,


Add Nitric acid
to a pH<2


180 days to analysis


Chlorine, Total
Residual (mg/L)


SM 4500_Cl_G 250 mL HDPE None Analyze
immediately
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Introduction to ShoreMax® Mats


RevetMax™ ShoreMax® Mats are an integrated erosion and 
sediment control system designed for protection of high scour 
and high velocity applications. The flexible transition mat can 
be used in varying applications and can replace hard-armor 
designs with “green” vegetated designs.


To create the maximum vegetated design, we suggest 
combining two high-performance Tensar Erosion Control 
Products (ECPs), the ShoreMax Mat and a VMax® Turf 
Reinforcement Mat (TRM). The VMax TRM’s special structural 
design anchors and reinforces the roots and stems of vege- 
tation for long-term stability, and helps create a shear plane 
that actually deflects the flowing water away from the soil 
surface. The ShoreMax Mat provides mechanical protection 
and ballasting to the protected area and can increase the 
immediate permissible shear stress capabilities of the system.


Depending on your project design needs, Tensar North 
American Green® offers many different VMax TRMs that can 
be used with the ShoreMax Mat to create vegetated armor 
systems that offer increasing performance. Once installed, 
the ShoreMax Mat offers protection comparable to hard- 
armor products such as rock riprap and articulated concrete 
blocks in turbulent flow and wave attack applications.  
The ShoreMax Mat can take your high flow projects to  
the maximum in green vegetated design with unvegetated 
shear performance up to 8.6 lbs/ft2.


Features of ShoreMax Transition Mat
The ShoreMax Mat is the first flexible soft revetment  
scour protection system that easily installs over difficult soil 
topography, and does not require expensive earth anchors to 
install. The system is non-buoyant, so it won’t float or uplift  
in submerged and heavy flow conditions. The ShoreMax Mat 
is designed with “grip lugs” that bite into the underlying mat 
that prevent horizontal shifting between the components of 
the ShoreMax System.


Since the ShoreMax Mat is a soft armored vegetated green 
design solution, it requires no heavy equipment to install;  
long term it has easier maintenance and offers greater safety 
for vehicle and pedestrian traffic. The vegetated design also 
increases water infiltration and water filtration resulting  
in reduced and cleaner storm water runoff.


Key Applications
The RevetMax systems are designed for immediate to 
permanent protection for high scour applications such as 
head-to-tail protection of drainage channels, culvert and  
pipe outfalls, and steep chute and slope drains like those 
associated with parking lots, roadways, mines and landfills. 
The flexible transition mat can also offer effective erosion 
and sediment control to create soft revetment systems.  
The ShoreMax Mat can be utilized for shorelines, stream-
banks, and spillway applications where wave attack can  
reach the super critical stage. 


The ShoreMax Transition Mat is a smart option to replace rock in high scour 
areas such as pipe outlets.


RevetMax ShoreMax Transition Mats facilitate vegetation growth through 
voids in the mat.
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Installation of the ShoreMax® Mat can be done simply and 
without the need for expensive equipment. The ShoreMax 
Mat and TRM underlayment are simply installed over a 
prepared seeded soil and fastened into place with anchors.


The flexibility of the ShoreMax Mats allows them to be easily 
installed with a variety of fasteners such as the ShoreMax 
stake, wire staples, rebar staples and percussion earth 
anchors. Since the ShoreMax Mat easily self-conforms to  
the underlying terrain, fasteners are not required to force 
conformance with the underlayment material – they only 
serve to hold the panels in place. Therefore, special percussion 
earth anchors are typically not required. The type and size of 
fastener used is simply dependent upon the underlying soil 
and degree of compaction.


Anchoring patterns for the ShoreMax Mat will vary depending 
on the project applications with increased anchoring patterns 
required for higher flow or scour applications. The following 
charts will help decipher the appropriate anchor type and 
anchor pattern. For site-specific recommendations use the 
Erosion Control Materials Design Software (ECMDS) for help 
in selecting a RevetMax System and fastening details. Visit 
www.ecmds.com for more information.


ANCHORIN G GUIDE
1.	 �When installing ShoreMax Mat, the anchor pattern 


(Figures 1 or 2) should be selected based on the expected 
maximum design conditions (shear stress, velocity or  
wave impact) (Table 1).


2.


	 �Anchor selection should be based on the soil type and 
pull-out strength required (Table 2). In soft, highly erodible 
soils percussion earth anchors may be necessary. Earth 
anchors can be installed in conjunction with staples  
(Figure 2).


3.


	 �When using percussion earth anchors, position anchors  
in each corner and the center of the panel. Place staples  
in the appropriate pattern through remainder of mat. 
Staples can be shared between two adjacent panels.


*�Note: Number of staples used per panel can be reduced by 30-40 percent 
when sharing staples between panels.


Figure 1 : Anchor Patterns for use with staples/stakes Figure 2: Anchor Patterns for use with a combination of earth anchors  
and staples


F Pattern G Pattern H Pattern


5 EA + Max.  
4 staples/panel


5 EA + Max.  
8 staples/panel


5 EA + Max.  
10 staples/panel


Max.  
13 staples/panel


Max.  
15 staples/panel


F Pattern G Pattern H Pattern


Max.  
9 staples/panel


Minimum Anchor Type Based on Soil Type


Soil Type Anchor Type
Clay – Clay Loam 10 in. Wire Staple or 12 in. ShoreMax Stake


Silt Loam – Loam 10 in. Wire Staple or 12 in. ShoreMax Stake


Sandy Loam 12 in. Wire Staple or 12 in. ShoreMax Stake


Sand/Muck ≤6 in. 12 in. Rebar Staple


Sand/Muck 6-12 in. 18 in. Rebar Staple


Sand/Muck 12-18 in. Earth Anchor 400 + 12 in. Rebar Staple


Sand/Muck >18 in. Earth Anchor 680 + 18 in. Rebar Staple


Maximum Design Conditions
Anchor 
Pattern


Shear Stress Velocity Wave Height


≤6 lbs/ft2 ≤14 ft/s 6 in. F


>6–8 lbs/ft2 >14-18 ft/s 12 in. G


>8 lbs/ft2 >18 ft/s 18 in. H


Table 1:  Minimum anchor pattern Table 2: Minimum anchor type


RevetMax™ ShoreMax® Anchoring Guidelines


– Staple/Stake – Percussion Earth Anchor
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The ShoreMax® Mat has been evaluated for its performance in high-performance channelized applications, resulting  
in the following design guidelines:


Channel Design Guideline


STEEP CHANNEL/CHUTE SPILLWAY DETAIL
* �ShoreMax® Mats can be installed over a variety of underlayments 


including: sod, TRMs, geotextiles, and in some cases Erosion Control 
Blankets (ECBs).


1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer  
and seed (when installing TRM or ECB underlayment).


2.


	 �Install TRM over prepared soils according to manufacturer’s 
recommendations.


3.


	 �Place ShoreMax Mat in the bottom of the channel over  
the installed TRM (Figure 3). The ShoreMax Mat should be 
installed up to the appropriate elevation on the side slope 
as determined by the engineer. When using multiple 
panels, connect the panels using the Integrated Panel 
Interlock System (Figure 5). ShoreMax Mat can be laid  
in either direction.


4.


	 �For channels carrying continuous water flows, an 
appropriate geotextile should be placed under the 
ShoreMax Mat for submerged applications (Figure 4).


5.


	 �Place staples/anchors in the appropriate pattern. Perim-
eter staples can be shared between two adjacent panels.  
In soft or highly erodible soils, percussion earth anchors 
may be required. View ShoreMax Anchoring Guide for 
additional details.


6.


	 �At beginning of channel and areas where significant 
concentrated flows are directed onto the ShoreMax Mat, 
place one staple/pin per linear foot along the leading edge  
of the ShoreMax System, resulting in one staple/pin on 
each corner and gridline (Figure 6).


TRM* on 
side slopes


FIGURE 3: Steep channel 


Prepared 
soil


ShoreMaxTRM* 
underlay


Flow


TRM* on 
side slopes


FIGURE 4: Continuous flow channel


ShoreMax 
Mat A


ShoreMax 
Mat B


TRM* 
underlay


Prepared 
soil


ShoreMax


Prepared 
soil


TRM* 
underlay


ShoreMax


TRM* 
underlay


Prepared 
soil


ShoreMaxGeotextile 
underlay


– High scour line
– Low flow line


Prepared 
soil


Flow


Flow


Flow


FIGURE 5: Integrated panel interlock system


FIGURE 6: Leading edge anchoring
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OUTLE T/ CULVERT PROTECTION DETAIL
* �ShoreMax® Mats can be installed over a variety of underlayments 


including: sod, TRMs, geotextiles, and in some cases ECBs.


1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer,  
and seed (when installing with a TRM or ECB).


2.


	 �Install TRM over prepared soils according to manufacturer’s 
recommendations.


3.


	 �Place ShoreMax Mat over the installed TRM (Figure 7). 
When using multiple panels, connect the panels using the 
Integrated Panel Interlock System (Figure 5). ShoreMax 
Mat can be laid in either direction.


4.


	 �For culvert and outfall applications, ShoreMax Transition 
Mat scour protection should extend a minimum width of 
3-4 times the pipe diameter and a minimum length of 4-5 
times the pipe diameter (Figure 7). With steeper channel 
gradients, the length of scour protection may need to be 
extended.


5.


	 �Place staples/anchors in the appropriate pattern. Perim-
eter staples can be shared between two adjacent panels.  
In soft or highly erodible soils, percussion earth anchors 
may be required. View ShoreMax Anchoring Guide for 
additional details.


6.


	 �Place one staple/pin per linear foot along the leading edge 
of the ShoreMax System, resulting in one staple/pin on 
each corner and gridline (Figure 6).


Scour length = 
4 to 5 x D


Scour length = 
3 to 4 x D


D = Pipe 
diameter


ShoreMax


TRM* 
underlayFIGURE 7: Outlet/culvert plan view
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SHORELINE/STREAMBANK/LEVEE DETAIL
* ShoreMax® Mats can be installed over a variety of underlayments 
including: sod, TRMs, geotextiles, and in some cases ECBs.


1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer  
and seed (when installing TRMs or ECBs underlayment). 


2.


	 �Install TRM above the waterline following manufacturer’s 
recommendations. 


NOTE: A bottom anchor trench is not required when using ShoreMax Mat 
in conjunction with a TRM or geotextile. 


3.	 �In areas below the normal water elevation, an appropriate 
geotextile should be installed beneath the ShoreMax Mat.


4.


	 �Place ShoreMax Mat over the installed TRM or geotextile 
(Figure 8). When using multiple panels, connect the panels 


using the Integrated Panel Interlock System (Figure 5). 
ShoreMax Mat can be laid in either direction (Figures 8  
and 9).


5.


	 �Extend the ShoreMax Mat to cover the transitional range 
where scour is predicted based on typical water level 
fluctuations and wave lap.


6.


	 �Place staples/anchors in the appropriate pattern. 
Perimeter staples can be shared between two adjacent 
panels. In soft or highly erodible soils, percussion earth 
anchors may be required. View ShoreMax Anchoring Guide 
for additional details.


7.


	 �Place one staple/pin per linear foot along the top and 
bottom edges of the ShoreMax System, placing one on 
each corner and gridline (Figure 9).


FIGURE 9: Edge of mat anchoring
FIGURE 8: Shoreline/Streambank plan view 
*ShoreMax Mats can be placed on slope in either direction.


TRM* above 
waterline


ShoreMax
vertical


installation


Geotextile 
below 


waterline


TRM* 
above 


waterline


ShoreMax
vertical


installation


Geotextile 
below 


waterline


Waterline


Prepared soil


TRM* above 
waterline


ShoreMax
vertical


installation


Geotextile 
below 


waterline


Waterline


Prepared soil


ShoreMax
horizontal


installation


Geotextile 
below 


waterline


TRM* above 
waterline
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Sho reMax® TRANSITION Mat Design Criteria


Underlayment Type and Phase
Maximum 


Permissible  
Shear Stress


Maximum  
Flow Velocity Maximum Wave Attack Applications


SC250
Unvegetated 7.5 lbs/ft2 18 ft/s 6 in. wave height,  


≤4:1 slope
12 in. wave height, 


≤5:1 slope
N/A


Vegetated 10 lbs/ft2 18 ft/s


C350
Unvegetated 8.0 lbs/ft2 19 ft/s 6 in. wave height, 


≤3:1 slope
12 in. wave height, 


≤4:1 slope
N/A


Vegetated 12 lbs/ft2 20 ft/s


P550
Unvegetated 8.5 lbs/ft2 19.5 ft/s 6 in. wave height, 


≤2:1 slope
12 in. wave height, 


≤3:1 slope
18 in. wave height, 


≤5:1 slopeVegetated 14 lbs/ft2 25 ft/s


The ShoreMax Transition Mat has been evaluated for its performance in conjunction with a VMax TRM in both channel and wave attack applications, 
resulting in these guidelines.


Experience you can rely on:
Tensar is the industry leader when it comes to providing 
comprehensive erosion and sediment control and turf 
reinforcement solutions as well as internal soil reinforcement 
solutions for site development challenges. We have developed 
integrated systems and products with the sole objective to 
ensure absolute customer satisfaction. Our products are 
backed by the most thorough quality assurance practices  
in the industry. And, we provide comprehensive design 
assistance for every Tensar system. 


For additional installation assistance on RevetMax™ Systems, 
please call 800-TENSAR-1, visit www.tensarcorp.com or e-mail 
info@tensarcorp.com and we will be happy to put you in touch 
with your erosion control specialist who can assist you.







Tensar International Corporation warrants that at the time of delivery the product furnished 
hereunder shall conform to the specification stated herein. Any other warranty including 
merchantability and fitness for a particular purpose, are hereby executed. If the product 
does not meet specifications on this page and Tensar is notified prior to installation, Tensar 
will replace the product at no cost to the customer. This product specification supersedes 
all prior specifications for the product described above and is not applicable to any 
products shipped prior to January 1, 2012. 


©2013, Tensar International Corporation


Tensar International Corporation
2500 Northwinds Parkway
Suite 500
Alpharetta, GA 30009
800-TENSAR-1
tensarcorp.com
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DESCRIPTION
The ShoreMax transition protection mat shall be a resilient rubber mat 
with surface texture and multi-nib backing. It shall have a large hole 
drainage system with aperture openings approximately 0.88 in (2.24 
cm) in diameter. ShoreMax mat is a transition mat used as biotechnical 
replacement for hard armor. ShoreMax mat is mechanically anchored 
and is a flexible matting that can be linked together. ShoreMax mat 
can provide erosion control in highly erosive areas, including shorelines, 
and can be used in conjunction with rolled erosion control products.


 
Material Content


Matting 100% UV-stabilized natural rubber 
2.65 lbs/sf
(12.82 kg/sm)


Color Dark green or tan


Standard Roll Sizes
Width 3.0 ft (1.0 m)


Length 5.0 ft (1.5 m)


Weight ± 10% 39 lbs (17.69 kg)


Area 1.67 sy (1.39 sm)


Design Permissible Shear Stress


Underlayment Type and Phase
Maximum 
Permissible  
Shear Stress


Maximum Flow 
Velocity


SC250
Unvegetated 7.5 psf 18 fps


Vegetated 10.0 psf 18 fps


C350
Unvegetated 8.0 psf 19 fps
Vegetated 12.0 psf 20 fps


P550
Unvegetated 8.5 psf 19.5 fps
Vegetated 14.0 psf 25 fps


  Index Property Test Method Typical
Thickness ASTM D6525 0.75 in.  


(19.0 mm)
Density ASTM D792 1.628 oz/in3


Mass/Unit Area ASTM D6566
2.65 lb/sf 
(13.25 kg/sm)


UV Stability ASTM D4355 
/1000 hr


90-100%


Ground Cover ASTM D6567 79.3%


Light  Penetration ASTM D6567 20.7%


Hardness ASTM D2240 68


Specific Gravity ASTM D792 1.566 g/cm3


Flexural Rigidity ASTM D6575 1.97 in-lbs


Tensile Strength  - MD ASTM D6818
612 lbs/ft 
(9.07 kN/m)


Elongation - MD ASTM D6818 102%


Tensile Strength - TD ASTM D6818
560 lbs/ft 
(8.30 kN/m)


Elongation - TD ASTM D6818 96%


Biomass Improvement ASTM D7322 243 %


NTPEP ASTM D6460 Large Scale Channel*
Unvegetated Shear Stress 8.6 psf (412 Pa)


Vegetated Shear Stress > 12.5 psf (599 Pa)


Unvegetated Velocity 19.5 fps (5.95 m/s)


Vegetated Velocity > 26.0 fps (7.93 m/s)


*Testing conducted with ShoreMax installed over P550


Specification Sheet – ShoreMax® Transition Mat


















Withdrawals

		Stream ID		Stream Name		County		Coordinates		PA Chapter 93 Designated Use		PAFBC Classification		PAFBC Construction Moratorium		Pipeline Activity		Hydrostatic Testing Activity

		S7		Chartiers Creek		Washington		40.2348, -80.2125		WWF		n/a		None		HDD		Withdrawal

		S121		Monongahela River		Allegheny		40.2300, -79.9709		WWF		n/a		None		HDD		Withdrawal and discharge

		S122		Youghiogheny River		Westmoreland		40.2286, -79.7727		WWF, MF		n/a		None		HDD		Withdrawal and discharge

		S182		Little Sewickley Creek		Westmoreland		40.2634, -79.6878		TSF		n/a		None		HDD/Temporary Bridge		Withdrawal

		S215		Turtle Creek		Westmoreland		40.4167, -79.6069		TSF		ATW		None		HDD		Withdrawal

		S223		Sewickley Creek		Westmoreland		40.2419, -79.7747		WWF, MF		ATW		None		Existing Bridge		Withdrawal

		S-A17		Snitz Creek		Lebanon		40.2903, -76.4274		TSF, MF		ATW, Drains to STS		3/1-6/15 and 10/1-12/31		HDD/Temporary Bridge		Withdrawal

		S-A22		Susquehanna River		Dauphin		40.2004, -76.7908		WWF, MF		n/a		None		HDD		Withdrawal and discharge

		S-B70		Swatara Creek		Dauphin		40.2189, -76.7249		WWF, MF		n/a		None		HDD		Withdrawal

		S-I48*		Letort Spring Run		Cumberland		40.2285, -77.1402		CWF, MF		Class A, TNR		None		HDD		Withdrawal

		S-J15		Conodoguinet Creek		Cumberland		40.2416, -77.1886		WWF, MF		n/a		None		HDD		Withdrawal and discharge

		S-J36		Locust Creek		Cumberland		40.2442, -77.3231		WWF, MF		n/a		None		HDD		Withdrawal

		S-K74		Tuscarora Creek		Juniata		40.3014, -77.6965		CWF, MF		ATW, STS		3/1-6/15		HDD		Withdrawal and discharge

		S-L29		Aughwick Creek		Huntingdon		40.3436, -77.8522		TSF, MF		n/a		None		HDD		Withdrawal

		S-L77		Frankstown Branch Juniata River		Blair		40.4403, -78.3295		WWF, MF		TNR		None		HDD		Withdrawal

		S-M31		Frankstown Branch Juniata River		Blair		40.4344, -78.2969		WWF, MF		TNR		None		HDD		Withdrawal and discharge

		*Please note Letort Spring Run has a PA Chapter 93 Existing Use Classification of HQ-CWF, MF.







All discharge equipment will be temporary and removable.  In general, direct discharge structures
 will consist of check valves, a flow meter, compartmented portable tanks, flexible discharge lines,
 and matting placed on geotextile at the edge of the receiving stream.  The compartmented portable
 tanks allow for suspended solids to settle prior to discharge.  If additional removal of suspended
 solids is required to meet discharge limits, additional filtration equipment (i.e., sand or bag filter)
 can be added to the discharge end of the portable baffle tanks.
 
Discharge rates and water quality parameters will be in compliance with requirements set by PAG-10
 discharge permits issued by the Pennsylvania Department of Environmental Protection (Approval
 numbers PAG103570 and PAG106192).  Water quality will be collected at the end of the treatment
 units and sent to a fix-based laboratory for analysis.  If discharge effluent limits are not met,
 additional treatment or offsite disposal at an approved facility will be required.
 
I have also attached some typical details for pumps and intakes withdrawal and discharge activity.  If
 you could at your earliest convenience, review this  information and let me know if there are any
 concerns of the PAFBC regarding the project’s withdrawal and discharge activities.  Please feel free
 to reach out to me with any questions – and also, I hope you have a happy and safe new year!
 
Pat Green |  Ecological Services Manager
Tetra Tech | Natural Resource Services
Main: 716.849.9419 | Cell: 585.975.9782 | Fax: 716.849.9420
Pat.Green@tetratech.com
 
Tetra Tech | Complex World, Clear Solutions
301 Ellicott Street | Buffalo, NY 14203 | www.tetratech.com
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 

mailto::mailto:pat.green@tetratech.com
blocked::http://www.tetratech.com/


Stream ID Stream Name County Coordinates
PA Chapter 93 

Designated Use PAFBC Classification
PAFBC Construction 

Moratorium Pipeline Activity
Hydrostatic Testing 

Activity
S7 Chartiers Creek Washington 40.2348, -80.2125 WWF n/a None HDD Withdrawal

S121 Monongahela River Allegheny 40.2300, -79.9709 WWF n/a None HDD Withdrawal and discharge
S122 Youghiogheny River Westmoreland 40.2286, -79.7727 WWF, MF n/a None HDD Withdrawal and discharge
S182 Little Sewickley Creek Westmoreland 40.2634, -79.6878 TSF n/a None HDD/Temporary Bridge Withdrawal
S215 Turtle Creek Westmoreland 40.4167, -79.6069 TSF ATW None HDD Withdrawal
S223 Sewickley Creek Westmoreland 40.2419, -79.7747 WWF, MF ATW None Existing Bridge Withdrawal
S-A17 Snitz Creek Lebanon 40.2903, -76.4274 TSF, MF ATW, Drains to STS 3/1-6/15 and 10/1-12/31 HDD/Temporary Bridge Withdrawal
S-A22 Susquehanna River Dauphin 40.2004, -76.7908 WWF, MF n/a None HDD Withdrawal and discharge
S-B70 Swatara Creek Dauphin 40.2189, -76.7249 WWF, MF n/a None HDD Withdrawal
S-I48* Letort Spring Run Cumberland 40.2285, -77.1402 CWF, MF Class A, TNR None HDD Withdrawal
S-J15 Conodoguinet Creek Cumberland 40.2416, -77.1886 WWF, MF n/a None HDD Withdrawal and discharge
S-J36 Locust Creek Cumberland 40.2442, -77.3231 WWF, MF n/a None HDD Withdrawal
S-K74 Tuscarora Creek Juniata 40.3014, -77.6965 CWF, MF ATW, STS 3/1-6/15 HDD Withdrawal and discharge
S-L29 Aughwick Creek Huntingdon 40.3436, -77.8522 TSF, MF n/a None HDD Withdrawal
S-L77 Frankstown Branch Juniata River Blair 40.4403, -78.3295 WWF, MF TNR None HDD Withdrawal
S-M31 Frankstown Branch Juniata River Blair 40.4344, -78.2969 WWF, MF TNR None HDD Withdrawal and discharge

*Please note Letort Spring Run has a PA Chapter 93 Existing Use Classification of HQ-CWF, MF.
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Sampling and Analysis Program for Hydrostatic Test Waters for PPP in PA

Intended User: Sunoco or Sunoco Representative Sampler

Scope

This document identifies the methods to be used to perform sampling and analysis of waters used to

hydrostatically test pipeline segments installed by horizontal directional drilling (HDD) or the entire

pipeline of PPP in Pennsylvania. These waters must be tested and shown to be in compliance with the

requirements of the Pennsylvania Department of Environmental Protection’s General Permit for

Discharges from Hydrostatic Testing of Tanks and Pipelines before being discharged.

Purpose

The sampling and analysis program is necessary to provide the required information to show compliance

with the effluent limitations and monitoring requirements required under the Federal Water Pollution

Control Act (Clean Water Act) and Pennsylvania Clean Streams Law (35 P.S. Section 691.1 et seq.). Proper

sampling procedures (collection, preservation, storage, and chain-of-custody) must be followed so that

the data is accurate and valid.

Analytical Program

Table 1 on Page 7 summarizes the sampling and monitoring requirements in the Pennsylvania Department

of Environmental Protection’s General Permit for Discharges from Hydrostatic Testing of New Tanks and

Pipelines. These requirements apply to this project.

The testing program will be completed in three steps. Water to be used for hydrostatic testing will be

tested at the source to provide baseline analytical results for the water source. Hydrostatic test waters

will be tested in the field after testing but before discharge to allow for rapid assessment of the quality of

the water. This will allow the waters to be discharged at the completion of the hydrostatic test without

significant delays. Samples will also be collected and sent to a fixed-base laboratory to confirm the results

of the field tests. The analytical results from the fixed-based laboratory will provide final confirmation

that the water quality was in compliance with the applicable standards.

Procedures

The following procedures will be followed for this project:

• Samples should be taken in a timely manner to ensure that analytical data is available within the

required reporting period specified in the permit.

• Samples should be collected at each water source that will be used to complete the HDD. These

samples should be sent to the fixed-base laboratory for analysis.
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• Samples of the test water should be taken from the end of the treatment units, unless a location

is otherwise noted in the site-specific permit.

• Samples collected should be representative of the test water being discharged.

• For each sample taken, EPA- and laboratory-specified sample collection devices, containers, and

preservation techniques must be used.

• All samples should be labeled with the date and time each sample was collected, the location of

the sample, the preservative used, the test parameters, and the name/initials of the sample

collector. Each sample location should be assigned a unique ID number and included on the

sample label and chain-of-custody.

• Complete chain-of-custody form, including signature of the sampler, and ship the samples to the

project laboratory for analysis.

• Samples must be analyzed within the maximum holding time for the parameter being analyzed.

Samples must be provided to the laboratory in sufficient time to allow analysis within the holding

times.

Sample Collection Procedures

• Refer to Table 2 – Field Analysis of Hydrostatic Test Waters on Page 8 for the appropriate sample

container and procedures to be used for the field tests. Refer to Table 3 - Laboratory Analysis of

the Hydrostatic Test Waters on Page 9 for the appropriate sample container and procedures to

be used for the samples to be sent to the fixed-base laboratory.

• Ensure all appropriate meters, field test kits, sample bottles, filters, sample collectors, and

coolers/storage containers are available and ready prior to discharge.

• Follow all manufacturers' instructions with field meters. A multi-parameter water quality meter

is recommended for field measurement of dissolved oxygen and pH. A field meter or test kit will

be used for measurement of TSS, oil and grease, iron, and total residual chlorine.

• All field meters should be calibrated as specified by the manufacturer. If a calibration frequency

specification is not given, calibrate the meter prior to each use.

o A log should be kept indicating the date/time each calibration was performed.

o Care should be taken to ensure all reagents or buffers needed for calibrations are within their

expiration date for use.
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• Sampler should wear sterile powder free nitrile gloves (or equivalent) when collecting samples and

performing field analysis.

• Sample should be collected within the center of the discharge flow, where possible. If samples are

taken at the end of a filter bag, sediment trap, or other device, each sample should be taken from the

same point at the end of these structures.

• Each sample container should be filled to the top of the container, leaving no airspace. Care

should be taken not to overfill the container. Ensure the sample container being used is large

enough for the amount of sample needed and that the appropriate container is being used.

• If a sample cannot be collected using the appropriate sample container, a stainless steel dipper can

be used to collect the sample and transfer to the sample container, where appropriate. Care must be

taken to ensure no contamination of the sample occurs between the collection point and the

container.

• Composite samples, where required, are obtained by collecting individual samples over a period of

time and combining them into one container. Add each individual sample to the composite container

as it is collected. Preservatives should be added to the composite bottle initially, if not pre-added, so

all portions of the sample are composite are preserved as soon as collected. See Table 1 for those

analyses requiring composite samples.

• Dissolved Oxygen and pH will be measured in the field using a multi-parameter water quality meter.

The water for these measurements should be collected into a clean 5-gallon bucket (clean plastic or

stainless steel) and water quality probe immediately inserted directly into the bucket, measurements

must be recorded into a field log book along with the date time and location of the measurements.

TSS, oil and grease, iron, and total residual chlorine will be collected per test kit manufacturer’s

instructions.

• Laboratory samples should be preserved according to the appropriate guideline for each sample

parameter (Refer to Table 3). If not pre-added in the sample containers, preservatives should be

added immediately after sample collection. Caution should be taken when adding preservatives,

as they are typically harmful if contact is made with skin, eyes, lungs, etc. If preservatives are pre-

added, DO NOT pre-rinse sample container. Care should be taken not to overfill container. See

the following parameter list for the appropriate preservation method, if preservatives are not pre-

added.

• Laboratory samples should be stored according to the appropriate guidelines for each sample

parameter (Refer to Table 3). Sample coolers/storage containers should be kept clean to ensure no

contamination occurs during storage and delivery. If sample must be cooled, a cooler full of ice will

sufficiently cool the sample. See Table 3 for the appropriate preservation and storage method.
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Procedures for Sample Handling, Documentation, and Analysis

Field records (logbook and/or log sheets) should be kept during sampling to document the procedures

used. Each page should be completed with an indelible-ink pen and be legible. Any mistakes must be

struck out with a single line through the mistake and the sampler’s initials and date.

The objectives of sample handling and shipping procedures are to maintain the physical form and chemical

composition of the sample and to prevent potential cross-contamination from other sources or changes

in analyte concentration. To meet these objectives, there must be a measure of control over all sample-

handling procedures beginning with sample container selection procedures and ending with laboratory

analysis. These procedures should be followed by the sampling team collecting and shipping samples as

well as laboratories.

Sample Bottle Storage and Transport

During every step of the process, care must be taken to avoid cross-contamination. Sample bottles and

coolers must be stored and transported in contaminant-free environments at all times. Sample bottles

should never be stored near solvents, gasoline, or other equipment that may be a potential source of

contamination. Sample bottles should be secured in locked vehicles, locked storage rooms, or in the

presence of authorized personnel.

Sample Packaging Custody Control

The packaging for sample bottles shipped by the laboratory should be custody-sealed (tamper-evident

adhesive labels signed and dated by the laboratory). Upon receipt, sampling personnel should record in

the field notes whether the custody seal(s) were intact upon arrival. This assures that the sample

containers were not tampered with between the time of their preparation and their arrival. If the custody

seal is broken, it is recommended that the sample containers not be used for sample collection. After

sample collection, the samples should be properly packaged in a cooler and the cooler should be custody-

sealed for return shipment to the laboratory. Upon arrival at the laboratory, the person receiving the

sample(s) should note the condition of the custody seal(s) on the cooler receipt documentation. If the

custody seal is broken, the operator should be contacted to determine the appropriate course of action.

Chain-of-Custody (COC) Form

The COC is a legal document and must be filled out completely by the sample team and accompany each

sample shipment container. The COC should be properly sealed in a zipper-lock plastic bag and placed on

top of the samples in the cooler or the bag may be taped inside the cooler lid. The cooler should be secured

with shipping tape which should cover the custody seal.

The COC should include, but not be limited to, the following information:
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• Site name (e.g. HDD bore or pipe segment)

• Unique sample identifier

• Sampler's name

• Date and time of collection (recorded in 24 hour clock time)

• Type of sample (grab or composite)

• Sample matrix (hydrostatic test water, potable water, or surface water)

• Sample description (as appropriate)

• Number of containers

• Preservative information

• Parameters requested (i.e., tests, methods)

• Blocks for noting date, time and signatures for sample receipt and transfer

• Other information as required by the operator or the database management system being used

Sample Labeling

It is recommended that sample labels be completed using indelible ink prior to sample collection at the

water source. Sample container labels should include the following information: unique sample identifier,

date and time the sample is collected, preservative, test parameter, and sampler initials. Use of tape on

sample containers is not recommended; however, it may be necessary to secure labels with clear tape if

the label adhesive will not adhere to sample containers when wet.

Sample Handling

After the samples have been collected they should be immediately placed on wet ice in an insulated

shipping container. The samples should be kept at <6°C during storage and shipment to the analytical

laboratory. Each cooler should be packed and sealed in a manner to help minimize potential damage to

sample containers, to help maintain the required temperature, and to help prevent tampering.

Due to ambient conditions and transportation time, samples may need to be pre-cooled before being

packed into the sample shipment container.
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Reporting

All analytical results, even those below the Practical Quantitation Limit (PQL) shall be reported by the

analytical laboratory. Analytical results are to be reported as follows:

• For results above the PQL, report the analytical result for the parameter of concern.

• For results above the Method Detection Limit (MDL), but below the PQL, report the analytical

result, even though it is below the PQL.

• For results below the MDL, report the analytical result as “below detection” using the reporting

code “AA”.

Safety

Sample collection and preservation will be conducted in a safe manner following appropriate health and

safety protocols. Samplers should wear appropriate personal protective equipment when sampling.

Situations that may lead to accidents should be avoided.
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Table 1 – PADEP Hydrostatic Water Analytical and Monitoring Program

for New Tanks and Pipelines

Parameter

Effluent Requirement Monitoring Requirements

Minimum
Average
Monthly

Instant.
Maximum

Minimum
Measurement

Frequency (1, 2)
Sample Type

Flow Rate
(GPM)

- Report - 1/discharge Measured

Duration of
Discharge

(hours)
- Report - 1/discharge Measured

Total
Volume

Discharged
(gallons)

-
Report
Total

Monthly
- 1/month Calculated

Dissolved
Oxygen
(mg/L)

5.0 - - 2/discharge Grab

pH (S.U.) 6.0 - 9.0 2/discharge Grab

Total
Residual
Chlorine

(TRC)
(mg/L)

- Report 0.05 2/discharge Grab

Total
Suspended
Solids (TSS)

(mg/L)

- 30 60 1/discharge Grab

Oil and
Grease
(mg/L)

- 15 30 1/discharge Grab

Dissolved
Iron (mg/L)

- - 7.0 1/discharge Grab

(1) For measurement frequencies of 1/discharge, collect samples within the first 30 minutes of

commencing a discharge.

(2) For measurement frequencies of 2/discharge, collect one sample at the start of a discharge

and one sample at the end of the discharge.
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Table 2 – Field Analysis of Hydrostatic Test Waters

Bottleware, Preservation, and Holding Times

Parameter Analytical Method Bottleware Preservation Holding time

pH (S.U.)
In field with multi-
parameter water

quality meter

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately

Dissolved
Oxygen (mg/L)

In field with multi-
parameter water

quality meter

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately

Total
Suspended

Solids (mg/L)

HACH portable meter
Product

#:LXV322.99.00002

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately

Oil and Grease
(mg/L)

Sitelab®Model No.
TD-500D

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately

Iron, Dissolved
(ug/L)

Filter with 0.45
micron filter, HACH
Iron Color Disc Test
Kit, Model IR-18A

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately

Chlorine, Total
Residual (mg/L)

HACH
Pocket Colorimeter™
II or CN-70 kit or CN-

70T kit

5 Gallon HDPE
or Stainless
steel bucket

None
Analyze

immediately
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Table 3 – Laboratory Analysis of the Hydrostatic Test Waters

Bottleware, Preservation, and Holding Times

Parameter
Analytical
Method

Bottleware Preservation Holding time

pH (S.U.) EPA 150.2 250 mL HDPE None
Analyze

immediately

Dissolved
Oxygen (mg/L)

EPA 360.2 300 mL BOD The sample
should be

stored at the
temperature of
the collection

water, or
sealed and
kept at a

temperature of
10° to 20°C in
the dark. Add

0.7 mL of conc.
H2SO4 and 1 mL

sodium azide
solution to

sample in the
BOD bottle.

Analyze
immediately

Total Suspended
Solids (mg/L)

EPA 160.2 or
SM2540D

250 mL HDPE None 7 days to analysis

Oil and Grease
(mg/L)

EPA 1664 1 L glass Add
hydrochloric

acid to a pH<2;
Cool to 0-6° C

28 days to analysis

Iron, Dissolved
(ug/L)

EPA 200.7 250 mL HDPE Filter with 0.45
micron filter,

Add Nitric acid
to a pH<2

180 days to analysis

Chlorine, Total
Residual (mg/L)

SM 4500_Cl_G 250 mL HDPE None Analyze
immediately
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Introduction to ShoreMax® Mats

RevetMax™ ShoreMax® Mats are an integrated erosion and 
sediment control system designed for protection of high scour 
and high velocity applications. The flexible transition mat can 
be used in varying applications and can replace hard-armor 
designs with “green” vegetated designs.

To create the maximum vegetated design, we suggest 
combining two high-performance Tensar Erosion Control 
Products (ECPs), the ShoreMax Mat and a VMax® Turf 
Reinforcement Mat (TRM). The VMax TRM’s special structural 
design anchors and reinforces the roots and stems of vege- 
tation for long-term stability, and helps create a shear plane 
that actually deflects the flowing water away from the soil 
surface. The ShoreMax Mat provides mechanical protection 
and ballasting to the protected area and can increase the 
immediate permissible shear stress capabilities of the system.

Depending on your project design needs, Tensar North 
American Green® offers many different VMax TRMs that can 
be used with the ShoreMax Mat to create vegetated armor 
systems that offer increasing performance. Once installed, 
the ShoreMax Mat offers protection comparable to hard- 
armor products such as rock riprap and articulated concrete 
blocks in turbulent flow and wave attack applications.  
The ShoreMax Mat can take your high flow projects to  
the maximum in green vegetated design with unvegetated 
shear performance up to 8.6 lbs/ft2.

Features of ShoreMax Transition Mat
The ShoreMax Mat is the first flexible soft revetment  
scour protection system that easily installs over difficult soil 
topography, and does not require expensive earth anchors to 
install. The system is non-buoyant, so it won’t float or uplift  
in submerged and heavy flow conditions. The ShoreMax Mat 
is designed with “grip lugs” that bite into the underlying mat 
that prevent horizontal shifting between the components of 
the ShoreMax System.

Since the ShoreMax Mat is a soft armored vegetated green 
design solution, it requires no heavy equipment to install;  
long term it has easier maintenance and offers greater safety 
for vehicle and pedestrian traffic. The vegetated design also 
increases water infiltration and water filtration resulting  
in reduced and cleaner storm water runoff.

Key Applications
The RevetMax systems are designed for immediate to 
permanent protection for high scour applications such as 
head-to-tail protection of drainage channels, culvert and  
pipe outfalls, and steep chute and slope drains like those 
associated with parking lots, roadways, mines and landfills. 
The flexible transition mat can also offer effective erosion 
and sediment control to create soft revetment systems.  
The ShoreMax Mat can be utilized for shorelines, stream-
banks, and spillway applications where wave attack can  
reach the super critical stage. 

The ShoreMax Transition Mat is a smart option to replace rock in high scour 
areas such as pipe outlets.

RevetMax ShoreMax Transition Mats facilitate vegetation growth through 
voids in the mat.
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Installation of the ShoreMax® Mat can be done simply and 
without the need for expensive equipment. The ShoreMax 
Mat and TRM underlayment are simply installed over a 
prepared seeded soil and fastened into place with anchors.

The flexibility of the ShoreMax Mats allows them to be easily 
installed with a variety of fasteners such as the ShoreMax 
stake, wire staples, rebar staples and percussion earth 
anchors. Since the ShoreMax Mat easily self-conforms to  
the underlying terrain, fasteners are not required to force 
conformance with the underlayment material – they only 
serve to hold the panels in place. Therefore, special percussion 
earth anchors are typically not required. The type and size of 
fastener used is simply dependent upon the underlying soil 
and degree of compaction.

Anchoring patterns for the ShoreMax Mat will vary depending 
on the project applications with increased anchoring patterns 
required for higher flow or scour applications. The following 
charts will help decipher the appropriate anchor type and 
anchor pattern. For site-specific recommendations use the 
Erosion Control Materials Design Software (ECMDS) for help 
in selecting a RevetMax System and fastening details. Visit 
www.ecmds.com for more information.

ANCHORIN G GUIDE
1.	 �When installing ShoreMax Mat, the anchor pattern 

(Figures 1 or 2) should be selected based on the expected 
maximum design conditions (shear stress, velocity or  
wave impact) (Table 1).

2.

	 �Anchor selection should be based on the soil type and 
pull-out strength required (Table 2). In soft, highly erodible 
soils percussion earth anchors may be necessary. Earth 
anchors can be installed in conjunction with staples  
(Figure 2).

3.

	 �When using percussion earth anchors, position anchors  
in each corner and the center of the panel. Place staples  
in the appropriate pattern through remainder of mat. 
Staples can be shared between two adjacent panels.

*�Note: Number of staples used per panel can be reduced by 30-40 percent 
when sharing staples between panels.

Figure 1 : Anchor Patterns for use with staples/stakes Figure 2: Anchor Patterns for use with a combination of earth anchors  
and staples

F Pattern G Pattern H Pattern

5 EA + Max.  
4 staples/panel

5 EA + Max.  
8 staples/panel

5 EA + Max.  
10 staples/panel

Max.  
13 staples/panel

Max.  
15 staples/panel

F Pattern G Pattern H Pattern

Max.  
9 staples/panel

Minimum Anchor Type Based on Soil Type

Soil Type Anchor Type
Clay – Clay Loam 10 in. Wire Staple or 12 in. ShoreMax Stake

Silt Loam – Loam 10 in. Wire Staple or 12 in. ShoreMax Stake

Sandy Loam 12 in. Wire Staple or 12 in. ShoreMax Stake

Sand/Muck ≤6 in. 12 in. Rebar Staple

Sand/Muck 6-12 in. 18 in. Rebar Staple

Sand/Muck 12-18 in. Earth Anchor 400 + 12 in. Rebar Staple

Sand/Muck >18 in. Earth Anchor 680 + 18 in. Rebar Staple

Maximum Design Conditions
Anchor 
Pattern

Shear Stress Velocity Wave Height

≤6 lbs/ft2 ≤14 ft/s 6 in. F

>6–8 lbs/ft2 >14-18 ft/s 12 in. G

>8 lbs/ft2 >18 ft/s 18 in. H

Table 1:  Minimum anchor pattern Table 2: Minimum anchor type

RevetMax™ ShoreMax® Anchoring Guidelines

– Staple/Stake – Percussion Earth Anchor
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The ShoreMax® Mat has been evaluated for its performance in high-performance channelized applications, resulting  
in the following design guidelines:

Channel Design Guideline

STEEP CHANNEL/CHUTE SPILLWAY DETAIL
* �ShoreMax® Mats can be installed over a variety of underlayments 

including: sod, TRMs, geotextiles, and in some cases Erosion Control 
Blankets (ECBs).

1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer  
and seed (when installing TRM or ECB underlayment).

2.

	 �Install TRM over prepared soils according to manufacturer’s 
recommendations.

3.

	 �Place ShoreMax Mat in the bottom of the channel over  
the installed TRM (Figure 3). The ShoreMax Mat should be 
installed up to the appropriate elevation on the side slope 
as determined by the engineer. When using multiple 
panels, connect the panels using the Integrated Panel 
Interlock System (Figure 5). ShoreMax Mat can be laid  
in either direction.

4.

	 �For channels carrying continuous water flows, an 
appropriate geotextile should be placed under the 
ShoreMax Mat for submerged applications (Figure 4).

5.

	 �Place staples/anchors in the appropriate pattern. Perim-
eter staples can be shared between two adjacent panels.  
In soft or highly erodible soils, percussion earth anchors 
may be required. View ShoreMax Anchoring Guide for 
additional details.

6.

	 �At beginning of channel and areas where significant 
concentrated flows are directed onto the ShoreMax Mat, 
place one staple/pin per linear foot along the leading edge  
of the ShoreMax System, resulting in one staple/pin on 
each corner and gridline (Figure 6).

TRM* on 
side slopes

FIGURE 3: Steep channel 

Prepared 
soil

ShoreMaxTRM* 
underlay

Flow

TRM* on 
side slopes

FIGURE 4: Continuous flow channel

ShoreMax 
Mat A

ShoreMax 
Mat B

TRM* 
underlay

Prepared 
soil

ShoreMax

Prepared 
soil

TRM* 
underlay

ShoreMax

TRM* 
underlay

Prepared 
soil

ShoreMaxGeotextile 
underlay

– High scour line
– Low flow line

Prepared 
soil

Flow

Flow

Flow

FIGURE 5: Integrated panel interlock system

FIGURE 6: Leading edge anchoring
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OUTLE T/ CULVERT PROTECTION DETAIL
* �ShoreMax® Mats can be installed over a variety of underlayments 

including: sod, TRMs, geotextiles, and in some cases ECBs.

1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer,  
and seed (when installing with a TRM or ECB).

2.

	 �Install TRM over prepared soils according to manufacturer’s 
recommendations.

3.

	 �Place ShoreMax Mat over the installed TRM (Figure 7). 
When using multiple panels, connect the panels using the 
Integrated Panel Interlock System (Figure 5). ShoreMax 
Mat can be laid in either direction.

4.

	 �For culvert and outfall applications, ShoreMax Transition 
Mat scour protection should extend a minimum width of 
3-4 times the pipe diameter and a minimum length of 4-5 
times the pipe diameter (Figure 7). With steeper channel 
gradients, the length of scour protection may need to be 
extended.

5.

	 �Place staples/anchors in the appropriate pattern. Perim-
eter staples can be shared between two adjacent panels.  
In soft or highly erodible soils, percussion earth anchors 
may be required. View ShoreMax Anchoring Guide for 
additional details.

6.

	 �Place one staple/pin per linear foot along the leading edge 
of the ShoreMax System, resulting in one staple/pin on 
each corner and gridline (Figure 6).

Scour length = 
4 to 5 x D

Scour length = 
3 to 4 x D

D = Pipe 
diameter

ShoreMax

TRM* 
underlayFIGURE 7: Outlet/culvert plan view
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SHORELINE/STREAMBANK/LEVEE DETAIL
* ShoreMax® Mats can be installed over a variety of underlayments 
including: sod, TRMs, geotextiles, and in some cases ECBs.

1.	 �Prepare soil before installing erosion control products, 
including any necessary application of lime, fertilizer  
and seed (when installing TRMs or ECBs underlayment). 

2.

	 �Install TRM above the waterline following manufacturer’s 
recommendations. 

NOTE: A bottom anchor trench is not required when using ShoreMax Mat 
in conjunction with a TRM or geotextile. 

3.	 �In areas below the normal water elevation, an appropriate 
geotextile should be installed beneath the ShoreMax Mat.

4.

	 �Place ShoreMax Mat over the installed TRM or geotextile 
(Figure 8). When using multiple panels, connect the panels 

using the Integrated Panel Interlock System (Figure 5). 
ShoreMax Mat can be laid in either direction (Figures 8  
and 9).

5.

	 �Extend the ShoreMax Mat to cover the transitional range 
where scour is predicted based on typical water level 
fluctuations and wave lap.

6.

	 �Place staples/anchors in the appropriate pattern. 
Perimeter staples can be shared between two adjacent 
panels. In soft or highly erodible soils, percussion earth 
anchors may be required. View ShoreMax Anchoring Guide 
for additional details.

7.

	 �Place one staple/pin per linear foot along the top and 
bottom edges of the ShoreMax System, placing one on 
each corner and gridline (Figure 9).

FIGURE 9: Edge of mat anchoring
FIGURE 8: Shoreline/Streambank plan view 
*ShoreMax Mats can be placed on slope in either direction.

TRM* above 
waterline

ShoreMax
vertical

installation

Geotextile 
below 

waterline

TRM* 
above 

waterline

ShoreMax
vertical

installation

Geotextile 
below 

waterline

Waterline

Prepared soil

TRM* above 
waterline

ShoreMax
vertical

installation

Geotextile 
below 

waterline

Waterline

Prepared soil

ShoreMax
horizontal

installation

Geotextile 
below 

waterline

TRM* above 
waterline
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Sho reMax® TRANSITION Mat Design Criteria

Underlayment Type and Phase
Maximum 

Permissible  
Shear Stress

Maximum  
Flow Velocity Maximum Wave Attack Applications

SC250
Unvegetated 7.5 lbs/ft2 18 ft/s 6 in. wave height,  

≤4:1 slope
12 in. wave height, 

≤5:1 slope
N/A

Vegetated 10 lbs/ft2 18 ft/s

C350
Unvegetated 8.0 lbs/ft2 19 ft/s 6 in. wave height, 

≤3:1 slope
12 in. wave height, 

≤4:1 slope
N/A

Vegetated 12 lbs/ft2 20 ft/s

P550
Unvegetated 8.5 lbs/ft2 19.5 ft/s 6 in. wave height, 

≤2:1 slope
12 in. wave height, 

≤3:1 slope
18 in. wave height, 

≤5:1 slopeVegetated 14 lbs/ft2 25 ft/s

The ShoreMax Transition Mat has been evaluated for its performance in conjunction with a VMax TRM in both channel and wave attack applications, 
resulting in these guidelines.

Experience you can rely on:
Tensar is the industry leader when it comes to providing 
comprehensive erosion and sediment control and turf 
reinforcement solutions as well as internal soil reinforcement 
solutions for site development challenges. We have developed 
integrated systems and products with the sole objective to 
ensure absolute customer satisfaction. Our products are 
backed by the most thorough quality assurance practices  
in the industry. And, we provide comprehensive design 
assistance for every Tensar system. 

For additional installation assistance on RevetMax™ Systems, 
please call 800-TENSAR-1, visit www.tensarcorp.com or e-mail 
info@tensarcorp.com and we will be happy to put you in touch 
with your erosion control specialist who can assist you.



Tensar International Corporation warrants that at the time of delivery the product furnished 
hereunder shall conform to the specification stated herein. Any other warranty including 
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DESCRIPTION
The ShoreMax transition protection mat shall be a resilient rubber mat 
with surface texture and multi-nib backing. It shall have a large hole 
drainage system with aperture openings approximately 0.88 in (2.24 
cm) in diameter. ShoreMax mat is a transition mat used as biotechnical 
replacement for hard armor. ShoreMax mat is mechanically anchored 
and is a flexible matting that can be linked together. ShoreMax mat 
can provide erosion control in highly erosive areas, including shorelines, 
and can be used in conjunction with rolled erosion control products.

 
Material Content

Matting 100% UV-stabilized natural rubber 
2.65 lbs/sf
(12.82 kg/sm)

Color Dark green or tan

Standard Roll Sizes
Width 3.0 ft (1.0 m)

Length 5.0 ft (1.5 m)

Weight ± 10% 39 lbs (17.69 kg)

Area 1.67 sy (1.39 sm)

Design Permissible Shear Stress

Underlayment Type and Phase
Maximum 
Permissible  
Shear Stress

Maximum Flow 
Velocity

SC250
Unvegetated 7.5 psf 18 fps

Vegetated 10.0 psf 18 fps

C350
Unvegetated 8.0 psf 19 fps
Vegetated 12.0 psf 20 fps

P550
Unvegetated 8.5 psf 19.5 fps
Vegetated 14.0 psf 25 fps

  Index Property Test Method Typical
Thickness ASTM D6525 0.75 in.  

(19.0 mm)
Density ASTM D792 1.628 oz/in3

Mass/Unit Area ASTM D6566
2.65 lb/sf 
(13.25 kg/sm)

UV Stability ASTM D4355 
/1000 hr

90-100%

Ground Cover ASTM D6567 79.3%

Light  Penetration ASTM D6567 20.7%

Hardness ASTM D2240 68

Specific Gravity ASTM D792 1.566 g/cm3

Flexural Rigidity ASTM D6575 1.97 in-lbs

Tensile Strength  - MD ASTM D6818
612 lbs/ft 
(9.07 kN/m)

Elongation - MD ASTM D6818 102%

Tensile Strength - TD ASTM D6818
560 lbs/ft 
(8.30 kN/m)

Elongation - TD ASTM D6818 96%

Biomass Improvement ASTM D7322 243 %

NTPEP ASTM D6460 Large Scale Channel*
Unvegetated Shear Stress 8.6 psf (412 Pa)

Vegetated Shear Stress > 12.5 psf (599 Pa)

Unvegetated Velocity 19.5 fps (5.95 m/s)

Vegetated Velocity > 26.0 fps (7.93 m/s)

*Testing conducted with ShoreMax installed over P550

Specification Sheet – ShoreMax® Transition Mat
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