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Agenda 

Introduction & Background (9:00-9:15) 
 

Deciphering Issued TMDLs (9:15-9:45) 
 

Developing TMDL Plans (Strategies) (9:45-10:00) 
 

TMDL Plan Implementation and Monitoring (10:00-10:30) 
 

TMDL Plan Updates and Modifications (10:30-10:45) 
 

Innovative Techniques (10:45-11:00) 
 



 

TMDL Implementation 
 

Introduction & Background 
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Clean Water Act (CWA) 

• Primary federal law governing water pollution. 
 

• Primary objective is to restore and maintain the chemical, physical, and biological 
integrity of the nation’s waters by 
• Preventing point and nonpoint source pollution sources 
• Providing assistance to publicly-owned treatment works (WWTPs) 
• Maintain the integrity of wetlands 

 

CWA Requirements for Water Quality 
Standards: 
1. Designated Uses 
2. Water Quality Criteria 
3. Anti-degradation policy 



Clean Water Act – It’s about the streams 

 

Primary purpose of the CWA: 
• Protect the beneficial uses of surface waters (recreational, drinking supply, 

habitat, etc.) 
 

The primary pollution control strategy 
for point sources is the National 

Pollutant Discharge Elimination System 
(NPDES)  



NPDES Permit – MS4 

Any facility that discharges wastewater directly to surface water must obtain an NPDES 
Permit (from the USEPA or state) – such as an MS4 
 
Requirements generally found in an MS4 Permit: 
• Limitations (mostly narrative) on certain pollutants discharged via the MS4 

• Why  narrative? Intent was to allow local conditions dictate numeric considerations 

• Monitoring Requirements  
• Reporting & Recordkeeping  

• “Pollution Prevention Programs”  

An open system and discharge 
concerns need to be defined when 
considering the waterways use, WQ 

criteria, and anti-degradation. 
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The Interface: Outfalls 

The point where a conveyance or system of conveyances that disposes 
stormwater that are owned or operated by a municipality; and is designed 

or used for collecting or conveying storm water to a defined and 
discernible point from which pollutants are or may be discharged—and 

that discharges to Waters of the United States—is an Outfall. 



Primary MS4 Permit Requirement 

Authorization to Discharge 
• “2013 PAG-13” – Limitations on Coverage (part 2.j) 
• “2018 PAG-13 (draft)” – Discharges Not Authorized (item 6) 

“The discharge is not, or will not, result in 

compliance with an applicable effluent limitation 

or water quality standard.” 

The operator must, at a minimum, develop, implement, and enforce a 
SWMP designed to reduce the discharge of pollutants from the MS4: 
• to the maximum extent practicable (MEP),  
• to protect water quality, and  
• to satisfy the appropriate water quality requirements of the Clean 

Water Act. [40 CFR 122.34(a)]  



SWMP Implementation 

Only consider the waterway and discharge point…establish “pollutants of concern” 
 
Remember: 
• The CWA is about protecting the beneficial uses of surface waters 
• The CWA includes WQ Standards Requirements – that are about the stream 

• Designated Uses, WQ criteria, anti-degradation policy 
• The NPDES is the mechanism in place to facilitate these requirements (MS4 Permit)  

In turn, for SWMP development, a 
municipality needs to determine: 
• “Is my MS4 discharging pollutants that 

are the same as the impairment of the 
waterway?” 
• Contributing to the impairment? 

• “Is my MS4 discharging any pollutants 
that could impair the waterway?”  

 

Sample discharges …understand health 
of the receiving waters 
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303(d) lists - categories 

Category 1: All Uses Attained 
 
Category 2: At least One Use Attained 
 
Category 3: Unassessed 
 
Category 4a: Impaired for One or More Designated Uses; TMDL Complete 
 
Category 4b: Impaired for One or More Designated Uses; expected to meet designated 
 uses in a reasonable amount of time; TMDL Not Needed 
 
Category 4c: Impaired for One or More Designated Uses; Pollution Impairments; TMDL 
 Not Needed 
 
Category 5: Impaired for One or More Designated Uses by any Pollutant; TMDL 
 Required 
 
Category 5a: “Alternative TMDL” 



Impairments-related information (303(d) list) 



Basic MS4 Permit-SWMP Requirements 

Six (6) Minimum Control Measures (MCMs) 

that must be implemented: 
• MCM 6: Good Housekeeping 
• MCM 5: Post-Construction SWM 
• MCM 4: Construction Site Runoff Control 
• MCM 3: Illicit Discharge & Detection 
• MCM 2: Public Involvement & Participation 
• MCM 1: Public Education & Outreach 
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Developed elements of a SWMP 

• MCM Plans (non-structural BMP focus) 
• Public Education & Outreach Plan 

(PEOP), Public Involvement & 
Participation Plan (PIPP), and so on. 

 
 
 

 
• Impaired Waters Plan (structural BMP focus) 

• TMDL Plan(s), Pollutant Reduction 
Plans (PRPs), and so on.  
 



The intent of your SWMP is stay 
ahead of understanding the 

nature of your discharges 
relative to the health of the 

receiving streams, and 
implementing non-structural 

and/or structural BMPs to 
improve discharges. 



Maximum Extent Practicable (MEP) 

It is recognized that "pollutant reductions that represent MEP may be different for each 
small MS4, given the unique local hydrologic and geologic concerns that may exist and 
the differing possible pollutant control strategies. Therefore, each permittee will 
determine appropriate BMPs to satisfy each of the six minimum control measures 
through an evaluative process" (Federal Register, Volume 64, No. 235, page 68754, 
December 8, 1999.).  
 

The preamble to the Federal 
Register states: "EPA has 
intentionally not provided a 
precise definition of MEP to 
allow maximum flexibility in 
MS4 permitting. MS4s need 
the flexibility to optimize 
reductions in storm water 
pollutants on a location-by-
location basis…” 

Source: CA.gov 



Water Quality Limited Segments 

Water quality limited segment 
 
Any segment where it is known that water 
quality does not meet applicable water quality 
standards, and/or is not expected to meet 
applicable water quality standards, even after 
the application of the technology-based 
effluent limitations required by sections 301(b) 
and 306 of the Act.  
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TMDL Regulations (40 CFR) 

§ 130.7 Total maximum daily loads (TMDL) and individual water quality-based effluent 
limitations. 
 

(a)General. The process for identifying water quality limited segments still requiring waste load 
allocations, load allocations and total maximum daily loads (WLAs/LAs and TMDLs), setting priorities 
for developing these loads; establishing these loads for segments identified, including water quality 
monitoring, modeling, data analysis, calculation methods, and list of pollutants to be regulated; 
submitting the State's list of segments identified, priority ranking, and loads established 
(WLAs/LAs/TMDLs) to EPA for approval; incorporating the approved loads into the State's WQM 
plans and NPDES permits; and involving the public, affected dischargers, designated areawide 
agencies, and local governments in this process shall be clearly described in the State Continuing 
Planning Process (CPP). 
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TMDL Development Components 



EPA “Protocol” 



 

TMDL Implementation  
 

Deciphering Issued TMDLs 



Total Maximum Daily Loads (TMDLs) 

A Total Maximum Daily Load (TMDL) is a regulatory term in the U.S. Clean Water Act, 
describing a value of the maximum amount of a pollutant that a body of water can 
receive while still meeting water quality standards. 

TMDL = WLA + LA + MOS 

WLA = Waste Load Allocation 
LA = Load Allocation 
MOS = Margin of Safety 



TMDLs 

TMDLs may have been developed on one of the following methods: 
• Watershed modeling program 

• Reference Watershed Approach 
 

• Real data (WQ monitoring stations, sampling, etc.) 



PADEP Approach to TMDLs 

PADEP believes there is significant environmental benefit in using TMDLs to 
define the goal of reducing water pollution in a watershed. Although TMDLs 
have been a requirement in the federal Clean Water Act and part of the 
federal regulations for several years, developing TMDLs is a relatively new 
task. The tools developed by EPA and its consultants to carry out the 
requirements have been mainly theoretical and involve enormous 
commitments of resources. Mathematical models developed for TMDLs 
require large amounts of data that rely on huge sampling efforts. The 
monetary and human resources to use these tools cannot be relied upon to 
meet the accelerated schedules and vast numbers of TMDLs that must be 
done. 

PADEP believes that TMDLs must be 
developed on a watershed basis to 

provide a full picture of and solution to 
water quality problems. 



PADEP Approach to TMDLs cont’d 

DEP develops the TMDL by determining reduction goals for pollutants to meet 
water quality standards. The specific TMDL steps are:  
 

• Data on the watershed are gathered from DEP resources and interested 
parties 

• The data are entered onto spreadsheets, and locations of sampling points 
are mapped for further consideration 

• All sources of point and nonpoint source pollutant loadings are located 
• Current loading rates and TMDL endpoints are established using the 

various methods and models developed by DEP 
• The draft TMDL, addressing all elements required by EPA, is prepared 
• The draft TMDL is made available for public comment and a public 

informational meeting is scheduled 
• DEP responds to the comments and prepares the final TMDL 
• TMDL is submitted to EPA for approval 
• EPA approves or disapproves the TMDL and establishes a replacement 

TMDL within 30 days 



303(d) lists - categories 

Category 1: All Uses Attained 
 
Category 2: At least One Use Attained 
 
Category 3: Unassessed 
 
Category 4a: Impaired for One or More Designated Uses; TMDL Complete 
 
Category 4b: Impaired for One or More Designated Uses; expected to meet designated 
 uses in a reasonable amount of time; TMDL Not Needed 
 
Category 4c: Impaired for One or More Designated Uses; Pollution Impairments; TMDL 
 Not Needed 
 
Category 5: Impaired for One or More Designated Uses by any Pollutant; TMDL 
 Required 
 
Category 5a: “Alternative TMDL” 



TMDL-related Information (303(d) list) 



TMDL-related information 



TMDL-related information 

• Waste Load Allocation (WLA): point sources (WWTP, MS4, industrial, etc.) 
 

• Load Allocation (LA): non-point sources (open space, general agricultural areas, etc.) 
 

• Margin of Safety: 10% “contingency” of overall loading (reserved for uncertainty in  
data or calculations) 



TMDL-related information (WLA) 

• This is a “general” TMDL Waste Load Allocation for the MS4 
• The sewer discharge (WWTP) is a specific WLA. 



…just because there 
is no reduction 

required, does not 
mean you should 
discard a TMDL. 



No reduction required for several source types… 
 

However, there is a “maximum” loading to consider. 





Issued TMDLs 



TMDL-related Information (MS4 Req. Table) 



Issued TMDLs (Brush Run Example) 
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Approved TMDLs 

It is important to 
understand the 

methodology that was 
used to develop the 

original TMDL.  
 
 

This is necessary for 
development of strategies 
and monitoring progress 

over time. 



TMDL Implementation 

From Brush Creek TMDL: 

From Lititz Run TMDL: 



TMDL Implementation 

From Chartiers Creek TMDL: 



 

TMDL Implementation  
 

Developing TMDL Plans 
(Strategies) 



TMDL Plan Development Process - Overview 

1.  Recognize the established TMDL. 
2.  Gain an understanding of the loadings. 
        -  Land use types 
3.  Develop strategies based on pollutant for reductions. 
4.  Identify control measures/BMPs for implementation. 
        -  Including calculated reductions. 
5.  “Field truth” BMP locations and prioritize.  
6.  “Pick” enough to match/exceed TMDL reductions. 
        -  But don’t discard the others, keep them relevant. 
7.  Calculate costs, build a schedule, acquire any permissions for land access, etc.  
8.  Build your plan (and approach for implementation). 



Recognize the TMDL 

It is important to understand 
the methodology that was used 
to develop the original TMDL.  

 
Either:  
• use the same methodology to 

develop your strategies/ 
approach OR  

• create an ability to be able to 
compare your strategies with 
the original TMDL (“apples-to-
apples” comparison) 



SIDEBAR: Maintain percent reduction 



Recognize the TMDL 



TMDL Plan 



TMDL Plan Development Process - Overview 

1.  Recognize the established TMDL. 
2.  Gain an understanding of the loadings. 
        -  Land use types 
3.  Develop strategies based on pollutant for reductions. 
4.  Identify control measures/BMPs for implementation. 
        -  Including calculated reductions. 
5.  “Field truth” BMP locations and prioritize.  
6.  “Pick” enough to match/exceed TMDL reductions. 
        -  But don’t discard the others, keep them relevant. 
7.  Calculate costs, build a schedule, acquire any permissions for land access, etc.  
8.  Build your plan (and approach for implementation). 



Long-term vs. short-term objectives 

Long-term objectives are 
concerned about the 
framework of the overall 
approach to achieve the 
TMDL and restore the health 
and integrity of the stream. 
 
 
 
 
 
Short-term objectives are 5-
year snapshots of immediate 
implementation activities 
towards progress of 
achieving the TMDL. 



SIDEBAR: Sediment and/or Nutrients TMDL 



TMDL Plan Elements 



TMDL Plan 



Important considerations for “build your plan” 

This becomes the active component of the plan…the “how” for implementation. 
 
 
Target Milestones (Goals) 
     -  and not limited to schedule milestones…also reduction milestones and reporting 
 criteria. 
 
Process for BMP Implementation (design, permitting (if applicable), construction, AND 
maintenance. 
 
Monitoring criteria/processes and plan updates. 
 
 
 



TMDL Outline for Implementation  



 

TMDL Implementation  
 

TMDL Plan Implementation and Monitoring 



TMDL Plan 



TMDL Plan 



Simple enough – 
right?! 



A permittee may discover, through sampling, that an MS4 Outfall discharges 100 
lbs/year of sediment. The permittee chose to implement a BMP within the system 
that drains to that outfall. The paperwork calculation or modeling indicates a 
reduction of 200 lbs/year of sediment will be achieved through implementation of 
the BMP. This is impossible. If the outfall is discharging no more than 100 lbs/year of 
sediment, you cannot reduce discharges more than 100 lbs/year (and very difficult to 
obtain 100% reduction in reality).  

“Ghost” reductions consideration  











Point is…need a bit of 
“koom-ba-ya” in 
evaluating and 
selecting BMPs.  



Lititz Run TMDL 

• This is a “general” TMDL Waste Load Allocation for the MS4 
• The sewer discharge (WWTP) is a specific WLA. 



Lititz Run TMDL – Monitoring  



Stream Sampling 



Turbidity 



New Street Park 



New Street Park 

Restored floodplain…no streambank 
erosion in this location. 



Outfall Sampling 

Lititz Borough - Outfall Discharacterization Data/Results

pH Temp (
o
C) Ammonia-N

Nitrate/ 

Nitrite-N

Total 

Kjeldahl 

Nitrogen

Total 

Nitrogen

Total 

Phosphorus

Total 

Suspended 

Solids (TSS)

Fecal 

Coliform

Total 

Coliform

100P 7.31 21.5 0.678 1.2 3.0 4.20 0.75 65 73000 >2419.6

109P 7.81 21.9 0.364 5.4 2.1 7.50 0.19 28 61000 >2419.6

110P 7.26 22.1 0.585 0.50 1.4 1.90 ND 7 22000 >2419.6

119P 7.79 21.7 0.661 0.60 1.7 2.30 0.24 27 46000 >2419.6

120P 7.81 21.9 0.638 0.62 2.0 2.62 0.28 41 54000 >2419.6

122P 7.71 21.3 0.558 0.84 1.5 2.34 0.19 ND 31000 >2419.6

203 7.92 15.4 1.23 0.38 3.9 4.28 0.76 74 230000 >2419.6

204 7.65 15.2 0.93 0.30 2.7 3.0 0.34 70 2500 >2419.6

206 8.10 15.9 0.77 0.28 2.7 2.98 0.46 110 22000 >2419.6

209 8.62 15.2 1.37 0.50 5.4 5.90 0.86 22 8280 >2419.6

Wet Chemistry (mg/L) Microbiology (col/100mL)

OUTFALL NOTES
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Targeting Areas based on real data 



Strategic BMP Placement 

Models are very cost-effective and somewhat simple tools (if the data is loaded 
correctly) to gain a snapshot of conditions in a watershed… 

 
It provides an overall view of the probable conditions and types of 

problem areas that may be present. 

However, there is at times a 
disconnect between reality and 

modeling. If you want to be 
successful with actually improving 

stream health, need to get boots on 
the ground. 



Quantitative Monitoring – Pre and Post Implementation  

• Will help determine if adjustments are needed 
 

• Will most likely reveal ideal BMP implementation locations  
 

• One of the best indicators of performance. 
 

• Measure the collective whole of outfalls.  





TMDL Achieved! But has the waterway been restored? 



 

TMDL Implementation  
 

TMDL Plan Updates and Modifications 



Long-term vs. short-term objectives 

Long-term objectives are 
concerned about the 
framework of the overall 
approach to achieve the 
TMDL and restore the health 
and integrity of the stream. 
 
 
 
 
 
Short-term objectives are 5-
year snapshots of immediate 
implementation activities 
towards progress of 
achieving the TMDL. 



TMDL Plan Update 



TMDL Plan Update 

BMP 1 Lititz Run Road Stream Restoration and Buffer  

The Lititz Run Road Stream Restoration is a will be implemented on 1,700 LF of Lititz Run in 

Warwick Township. Both streambanks will be restored. The restoration will take place on 

Warwick Sewer Authority Property and private property. The actively eroding streambanks are 

vertical and 3 feet high.  The stabilization project will include the creation of low floodplain 

benches and gentle grading of stream side slopes established with native vegetation.  

According to the DEP PRP Instructions a 115 lb. /ft. sediment load reduction can be applied 

to this project resulting in 195,500 lbs. of sediment reduction.  This project is located in the 

UA. 

 

BMP 2:  Millport Conservancy Stream Restoration and Buffer 

The Millport Conservancy Stream Restoration and Buffer that will be implemented on 1400 

LF of Lititz Run in Warwick Township. Both streambanks will be restored.  The restoration will 

take place at the Millport Conservancy and continue onto adjacent private property. The 

actively eroding streambanks are vertical and 3 feet high. The stabilization project will 

include the creation of low floodplain benches and gentle grading of stream side slopes 

established with native vegetation.  According to the DEP PRP Instructions a 115 lb. /ft. 

sediment load reduction can be applied to this project resulting in 161,000 lbs. of sediment 

reduction.   

 

BMP 3:  Route 501 Stream Restoration 

The Route 501 Stream Restoration will be done in conjunction with a paving project in  



Annual Report – what to report 

---Status of implementation--- 
 

• BMPs installed 
• Maintenance conducted 
• Schedule update (broad) 
• “Field truth” results that have changed the plan and overall 

approach 
• Monitoring results that have changed the plan and overall 

approach 



 

TMDL Implementation  
 

Innovative Techniques 



Watershed Action Plan 



Watershed Action Plan 



Regional WQ Monitoring  



Field Analysis – Ag “Assist” 

Floodplain Restoration Site Feasibility Analysis 
Muddy Run-Mill Creek and Eshleman Run-Pequea Creek Subwatersheds  

West Lampeter Township, Lancaster County, PA 

July 25, 2014 
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West Lampeter Township  

852 Village Road 

Lampeter, PA 17537 

 

Prepared by: 

LandStudies, Inc. 

315 North Street  

Lititz, PA  17543 

717-627-4440 

www.landstudies.com 

 

In Cooperation with: 

 

ELA Group 

743 S. Broad Street 

Lititz, PA 17543 



FPR Feasibility Analysis 



SWMPs Simplified Summary 

• The MS4 Permit is an Authorization to Discharge (ATD) based 
on the requirements of the CWA (uses, WQ criteria, anti-
degradation policy) 
 

• Develop the SWMP framework before addressing 
MCMs…identify what the system is discharging 
 

• The elements of the SWMP (including MCMs) are based on the 
SWMP framework and pollutants of concern 

 
• Document, document, document  

Final Thoughts 
and Questions? 

Michael T. LaSala, CPMSM, CSI 
mike@landstudies.com 
717-627-4440 


