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Introduction 

This document provides Maryland’s local jurisdictions with recommendations on how to 

use the Maryland Assessment and Scenario Tool (MAST) to develop Stormwater 

Wasteload Allocation (SW-WLA) implementation plans for local nutrient and sediment 

Total Maximum Daily Loads (TMDLs).  MAST is one option/tool available for local 

jurisdictions to use when developing SW-WLA implementation plans.  For permitted 

Phase I municipal separate storm sewer system (MS4) jurisdictions, SW-WLA 

implementation must be addressed as part of their permit required restoration plans.  

Although the intent of this document focuses on the use of MAST by Phase I MS4s for 

developing SW-WLA implementation plans, most of the technical recommendations 

outlined here could also be applied in creating implementation plans for SW-WLAs and 

urban LAs assigned to other regulated stormwater dischargers and non-MS4 jurisdictions. 

 

This guidance document describes the Maryland Department of the Environment’s 

(MDE) recommended approach for using MAST to create SW-WLA implementation 

plans.  It is important to emphasize that both the use of MAST and the methodology 

described herein are recommendations.  Local jurisdictions may use other technically 

sound and acceptable models and approaches to develop SW-WLA implementation plans 

to best address their needs. 

 

MAST is a web-based nutrient and sediment load estimator tool that is consistent with the 

Chesapeake Bay Program’s (CBP) modeling framework.  It was created to streamline and 

facilitate the development of TMDL watershed management plans.  The tool is used for 

building management scenarios, as well as providing initial estimates of nitrogen, 

phosphorus, and sediment load reductions from user specified implementation practices.  

General information about how MAST works and what it can do are further described in 

the “Help” section of the website.  The web address for the tool is: http://mastonline.org/. 

 

The following steps describe one potential method for using MAST to develop 

implementation strategies for achieving local nutrient and sediment TMDL SW-WLAs. 

 

I. Translating a TMDL target loads into a MAST-compatible target load  

Because all of Maryland’s approved local nutrient and sediment TMDLs were developed 

using watershed models other than MAST, the baseline and target loads from these 

TMDLs need to be translated into MAST loadings.  This adjustment is required to 

account for potential differences between models.  This is a two step process that 

involves 1) creating a MAST scenario that replicates the baseline year of the TMDL, and 

2) applying the load reduction percentage from the TMDL to the MAST loading for the 

baseline year. 

 

Before creating any new MAST scenarios, local jurisdictions need to gather necessary 

background information and perform calculations outside of MAST in order to accurately 

estimate nutrient and sediment load reductions.  This background information can be 

http://mastonline.org/


2 

Using MAST for 

Local TMDLs 

6/10/14 

 

gathered from MDE’s TMDL Data Center website 

(http://www.mde.state.md.us/programs/Water/TMDL/DataCenter/Pages/index.aspx) 

(MDE 2014) or from the applicable TMDL reports and documentation.  The following 

bullets describe the specific steps that local MS4s need to take before taking any action in 

MAST: 

 

1) Determine if the applicable TMDL was written at an Maryland 8-Digit (MD 8-

Digit), or similar, watershed scale: If the TMDL was written at a different scale, 

another tool, such as BayFAST, might be more appropriate for developing the SW-

WLA implementation plan 

2) Find the Baseline Year: Determine the year/conditions associated with the baseline 

load estimate for the applicable TMDL 

a) The WLA query function on MDE’s TMDL Data Center website includes 

information on the year(s) associated with the baseline conditions for individual 

TMDLs/WLAs. 

3) Find the load reduction required to meet the SW-WLA: Determine the SW-WLA 

reduction percentage from the baseline load estimate specific to the applicable MS4 

a) The required reduction percentage can be gathered from the TMDL 

documentation or the WLA query tool on MDE’s TMDL Data Center webpage.  

If this reduction percentage is not directly specified in the TMDL documentation, 

or MDE’s TMDL Data Center, there is likely a complication with determining an 

exact baseline load for a particular source/jurisdiction.  If this is the case, contact 

MDE (see TMDL Data Center website contact information).  Once the baseline 

load and required reduction percentage have been determined, MAST scenarios 

can be created to estimate nutrient and sediment load reductions for expected 

management actions. 

 

4) Calculate the SW-WLA target in terms of MAST loadings 

a) Navigate to MAST online, and once logged in, do the following: 

i) Under the Scenarios menu, select Compare Scenarios (see Figure1) 

ii) For the Geographic Scale, select the HUC 8 with County Split scale (see 

Figure 2) 

iii) For the Geographic Area, select your watershed-county (HUC 8-County) 

unique combination (see Figure 2) 

iv) For Scenario 1, select the scenario that corresponds to the applicable 

TMDL’s baseline year (see Figure 2) 

(1) For example, if the applicable TMDL’s baseline load year is 2005, 

select the 2005 Local TMDL Base.  All of the 2000 – 2008 scenarios 

that have been added to MAST, so that local jurisdictions could apply 

them in developing implementation plans for local TMDLs, have the 

suffix “Local TMDL Base”. 

v) For Scenario 2 and Scenario 3, select any other scenario of interest (any 

scenario can be selected here since it will have no effect on the final result, 

but a scenario must be chosen for Scenarios 2 and 3) (see Figure 2). 

http://www.mde.state.md.us/programs/Water/TMDL/DataCenter/Pages/index.aspx
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vi) Check “Compare to allocations”. Checking that option allows you to 

compare to the 2025 WIP load.  Since those WIP allocations did not 

differentiate between pervious and impervious, you will not be able to see 

the urban loads for your baseline year as seperate loadings for pervious and 

impervious land uses (see Figure 2). 

vii) For Load Type, select Landuse, then click on the Compare button (see 

Figure 2) 

viii) A new page will appear presenting loading results for the selected 

scenarios.  Find the urban sector loads and expand the results of the 

loadings for the applicable SW-WLA pollutant (nitrogen, phosphorus, or 

sediments) (see Figure 3) 

ix) Next, find and record the individual urban sector edge-of-stream (EOS) 

loads (e.g., County Phase I/II MS4
1
) for the baseline year scenario (see 

Figure 3).  

(1) Some MAST scenarios identify non-regulated urban acres in Phase I MS4 

jurisdictions.  These scenarios are incorrect.  These non-regulated urban 

acres should be considered regulated, and they should be associated with 

the county Phase I MS4 permit.  Therefore, any non-regulated urban loads 

within in a Phase I MS4 county in a MAST scenario should be added to 

the county’s Phase I MS4 load. 

b) Once the individual urban sector loads have been recorded or downloaded from 

this page using the download link button under each table, perform the following 

calculations outside of MAST: 

 

i) Apply the reduction percentage from the previous section (Step 

I.(3)(a)(i))to the summed impervious/pervious loads to calculate the SW-

WLA target load from MAST  

(1) This is the target that must be achieved by the MAST BMP strategy 

scenario.  This target will differ from the SW-WLA in the TMDL 

documentation or on the TMDL Data Center website. 

 

II. Developing Implementation Scenarios 

The previous series of steps enabled local jurisdictions to determine their SW-WLA 

target in terms of MAST loadings.  This allows jurisdictions to create BMP strategy 

scenarios that can be compared to an applicable target, in order to assess SW-WLA 

achievement.  The next series of steps describes how to develop the actual BMP strategy 

scenario in MAST. 

 

                                                 
1
 For the 2010 and 2011 scenarios in MAST, there are non-regulated urban impervious and pervious land-

use acres in MS4 counties.  This is not correct based on current MDE SW-WLA methods, and this was 

corrected in the 2013 and 2014 scenarios.  If using the 2010 and 2011 scenarios in MAST to develop an 

SW-WLA implementation plan, local Phase I MS4 jurisdictions should account for this non-regulated 

urban land.  
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1) Develop SW-WLA BMP implementation strategy scenario 

a) Under the Scenarios menu, select Add Scenario (see Figure 4) 

b) Name the new scenario (Scenario Name*) and add a description for the new 

scenario (Description*) (see Figure 5) 

i) For example, “Cabin John Creek Sediments SW-WLA BMP Scenario 1” and 

“Planned management strategies and BMPs for achieving the Cabin John 

Creek sediment TMDL SW-WLA” 

c) In the Share this scenario with box, select what other users you want to be able to 

view your scenario (Does not matter for analysis) (see Figure 5) 

d) For the Geographic Scale and Geographic Area options, select the same scale and 

area as was done previously when determining the MAST target (see Figure 5) 

e) For Initial Conditions Year, select the most appropriate watershed model, 

progress scenario year.  This might be the most up-to-date progress year, but it 

could be the year when the MS4 permit was issued.  This will provide the best 

estimate of current BMP implementation in the TMDL watershed.  Ignore the 

statement in MAST that says “Use 2010 for all WIP scenarios. Use same year as 

your scenario for Milestone or Progress scenarios”. This is only applicable to 

scenarios being developed for the Bay TMDLs/WIPs (see Figure 5). 

i) For example, if a local jurisdiction were putting together their 

scenario/implementation plan in 2013, and the watershed model 2013 progress 

scenario was available and has been input into MAST, select “2013”  

f) For Processed Water Base Data and Combined Sewer Overflow Connections, 

select “Cap Loads” and “2025 WIP”, respectively, since these represent known 

implementation levels for these sectors (see Figure 5) 

g) The next option allows the user to select between using either Chesapeake Bay 

Program approved BMPs only or All BMPs, including Maryland specific.  Select 

All BMPs, including Maryland specific, since this allows the user to input BMPs 

that the jurisdiction may intend to implement, and should be credited for relative 

to meeting local TMDL SW-WLAs, but the Chesapeake Bay Program has not 

approved yet, and for which credit cannot be given relative to meeting the 

Chesapeake Bay TMDLs (see Figure 5). 

h) In the Copy BMP data from another scenario, select choose one scenario for all 

source sectors.  Then, a drop down menu titled All BMPs will appear.  Select the 

progress scenario from the drop down list that corresponds to the year selected for 

the Initial Conditions Year, then click  the Add button (see Figure 5) 

i) For example, if you set your Initial Conditions Year to “2013”, in the All 

BMPs drop down list, select “2013 Progress” 

i) A new screen will then appear which will display the current BMP 

implementation levels in the watershed. At this point, the user should begin to 

edit/add to the BMP implementation levels as desired (see Figure 6) 

j) When BMPs are at desired level, select Calculate Summary from the top menu.  

This will provide the user with a summary of loads associated with the new BMP 

scenario (see Figure 7). 
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k) Under the Calculate Summary menu, the user may select the Download Files 

option to download the BMPs and/or the loads estimated.  

l) Outside of MAST, the user should now record the results of the pollutant load 

summary and compare the results to the MAST SW-WLA target that was 

calculated in Step I.(4)(b)(ii). This will require summing up the pervious and 

impervious urban land uses.  

m) If the MAST SW-WLA target is not met, iteratively go back and refine the BMP 

implementation levels until the target is achieved 

 

MAST Updates 

Appendix A of MDE’s guidance document, Accounting for Stormwater Wasteload 

Allocations and Impervious Acres Treated identifies MAST as one of several models that 

can be used to develop implementation plans for meeting SW-WLAs.  It is available 

online for all users at no cost, is based off CBP’s modeling framework, and has already 

been used for this purpose. Jurisdictions in Maryland used MAST to create scenarios that 

were used to inform its watershed implementation plan (WIP) for the meeting 

Chesapeake Bay TMDLs.   

 

Local jurisdictions that use MAST to develop SW-WLA plans should keep in mind that 

MAST is continually updated to reflect CBP modeling protocol and procedures. These 

changes will reflect a better understanding of environmental nutrient and sediment 

dynamics; however any jurisdictions that choose to use this model may need to revise 

targets and scenarios with these ongoing refinements.  For example, following the 

adoption of the Phase 6 Chesapeake Bay Watershed Model, MAST will be significantly 

updated.  This will probably occur in 2017 or 2018, and pollution targets and 

implementation plans that were developed using previous versions of MAST should be 

revisited at this time to determine if changes are needed. A record of all changes to 

MAST is recorded under the Upgrade History link in the footer of every page on MAST.  
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Figures 

 

 

Figure 1: Compare Scenarios 

 

 

Figure 2: Selecting Parameters for Compare Scenarios 
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Figure 3: Finding Applicable loads in Compare Scenarios Function 

 

 

Figure 4: Select Add a New Scenario 
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Figure 5: Select Parameters for New Scenario 

 

Figure 6: Add Desired BMPs to Scenario 
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Figure 7: Finding Applicable loads in New Scenario 


