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Preface 
 

Setting water quality goals through assigning “designated uses” is best viewed as a process for 
states and tribes to review and revise over time rather than as a one-time exercise. A key concept 
in assigning designated uses is “attainability,” or the ability to achieve water quality goals under 
a given set of natural, human-caused, and economic conditions. The overall success of pollution 
control efforts depends on a reliable set of underlying designated uses in water quality standards. 
 
EPA’s water quality standards regulation provides a process for reviewing and revising 
designated uses, described as a “use attainability analysis,” as well as several rationales or factors 
that may be invoked as the reason for changing a use. In implementing the regulation, EPA 
provides outreach and support to states and tribes to assist them in working through this process. 
The goal is for every waterbody to have a designated use that is scientifically and legally 
defensible and supported by the local community. 

 
In recognition of the strong role that designated uses have in driving monitoring, assessments, 
Total Maximum Daily Loads (TMDLs), and permits, EPA has been promoting public dialogue 
on designated uses and UAAs. In 2002, EPA held a Designated Use Symposium. Participants 
generally agreed that it is important to have the right uses designated to each waterbody segment, 
and we also learned that states needed to invest in putting in place more refined use designations 
along with differentiated criteria to protect those uses. From this symposium, we realized that 
states and EPA need a credible and efficient process for making use decisions in a timely manner 
that allows progress toward the best water quality possible. After making designated uses a 
priority, we issued our Plan for Supporting States and Tribes on Designated Use Issues in 2004, 
which called for: 

• More outreach, training, workshops, and other support for states and tribes on critical 
issues regarding designating appropriate uses; and  

• Continued discussions with stakeholders on designated use issues. 

Over the past year, EPA has facilitated several workshops with our state, inter-state, and tribal 
partners. EPA Regional Offices have been heavily involved and invested in these efforts. We 
have heard about some innovative and successful approaches, as well as some common 
frustrations. In addition, EPA has co-sponsored multi-stakeholder public meetings to obtain 
views from interested parties. Overall, we heard a desire to reduce debate and to make progress 
toward reaching attainable goals. We heard a desire for EPA to provide more precise and specific 
answers to what are in some cases some pretty generic questions about how we interpret certain 
provisions of our regulations. 

Over the course of implementing the WQS program, many designated use changes have occurred 
as a result of informative and compelling demonstrations provided by UAAs. The enclosed case 
studies display the breadth and variety of UAAs. In some cases, such as the one provided for 
Chesapeake Bay, the UAA is extensive and resource-intensive. However, we have also seen 
effective UAAs that are much simpler, for example by conveying the appropriate designated use 
expectations principally through a set of photographs documenting the physical characteristics of 
the waterbody. 
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The most significant misperception about designated uses and UAAs is that UAAs need only 
address the current condition of a waterbody: that a designated use may be removed simply by 
documenting that protective criteria are exceeded. However, it is the prospective analysis of 
future attainability of designated uses that provides the demonstration necessary to support a use 
change. A related misconception is that UAAs are only a means to remove a designated use. In 
fact, UAAs have supported both removing uses and adding uses. The program experience and 
future direction reflects a growing practice of “sub-categorizing” or “refining” designated uses; 
that is, making them more specific and precise as opposed to removing them.  
 
Often, we are confronted with the fundamental question of why we should promote refining 
designated uses, particularly if the current designated uses are “fishable/swimmable.” Our intent 
is to help the public act to improve water quality. We believe that setting attainable water quality 
goals is important in stimulating action to improve water quality. We do not believe that setting 
unattainable uses advances actions to improve water quality. 

 
The WQS program is intended to protect and improve water quality beyond what is provided for 
through technology controls under the effluent guidelines program. WQS are supposed to guide 
actions to reduce pollutant releases regulated under the CWA. WQS are supposed to help us 
decide what needs to be done. The reality is that as more assessments are being done and 
TMDLs are being contemplated, we are facing attainability questions with current standards. 
This is in part related to the evolution of the WQS Program; in the early days, use attainability 
analyses were not usually performed when uses were originally designated. We are encountering 
more difficult issues, such as how to address the recreational use issue during wet weather events 
(CSOs) and how to address aquatic life uses in effluent dependent and ephemeral waters. These 
attainability questions can contribute to delays in achieving pollutant reductions (especially for 
nonpoint source control) because people often believe that the water quality goals are incorrect 
and perceive that revising WQS is a complex process. This is why we have been investigating 
the best ways to utilize UAAs and related tools, like variances, to make progress in getting 
designated uses right. 

Many of our waters do not meet the water quality goals envisioned by the Clean Water Act. 
Many of the problems have been produced over many years and may take many years to resolve. 
Some problems may take substantial changes in resource management to implement solutions. A 
process of setting incremental water goals through refined designated uses, that in turn advances 
progress toward an ultimate goal, can help us achieve our long term goals faster. One way to 
achieve efficiency in the process of assigning attainable designated uses is to better synchronize 
UAA analyses with the TMDL process. In practice, UAAs may be conducted prior to, 
concurrently with, or after the development and implementation of a TMDL. In many cases, the 
data generated during a TMDL could well serve as the foundation for deciding whether a change 
in a use is warranted. 
 
Finally, whenever we contemplate a use change, there should be thoughtful and informed public 
involvement in the process and throughout the process. States should communicate to the public 
about use changes early in the process and EPA should publicly support the states’ actions to 
engage the local community in these discussions of what is attainable. These are important 
decisions, and the best decisions reflect consideration of all perspectives.
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Overview of Case Studies: UAAs and Other Tools for Managing 
Designated Uses 

 What is a UAA and what are the 40 CFR 131.10(g) factors? 
 
A Use Attainability Analysis (UAA) is a structured scientific assessment of the factors 
affecting the attainment of uses specified in Section 101(a)(2) of the Clean Water Act (the 
so called "fishable/swimmable" uses). The factors to be considered in such an analysis 
include the physical, chemical, biological, and economic use removal criteria described in 
EPA' s water quality standards regulation (40 CFR 131.10(g)(1)-(6)). 
 
Under 40 CFR 131.10(g) states may remove a designated use which is not an existing use, 
as defined in § 131.3, or establish sub-categories of a use if the State can demonstrate that 
attaining the designated use is not feasible because:   
 

1. Naturally occurring pollutant concentrations prevent the attainment of the use; or 
 
2. Natural, ephemeral, intermittent or low flow conditions or water levels prevent the 

attainment of the use, unless these conditions may be compensated for by the 
discharge of sufficient volume of effluent discharges without violating State water 
conservation requirements to enable uses to be met; or 

 
3. Human caused conditions or sources of pollution prevent the attainment of the use 

and cannot be remedied or would cause more environmental damage to correct 
than to leave in place; or 

 
4. Dams, diversions or other types of hydrologic modifications preclude the 

attainment of the use, and it is not feasible to restore the water body to its original 
condition or to operate such modification in a way that would result in the 
attainment of the use; or 

 
5. Physical conditions related to the natural features of the water body, such as the 

lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated 
to water quality, preclude attainment of aquatic life protection uses; or 

 
6. Controls more stringent than those required by sections 301(b) and 306 of the Act 

would result in substantial and widespread economic and social impact.  
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UAAs and Other Tools for Managing Designated Uses 
 Selection of Case Studies 

 
 

Case Study 
(State, EPA Region) Complexity Type of Action 131.10(g) 

Factor(s) 
Kansas & New York UAA 
Worksheets: Crosby Creek  
(Kansas, EPA Region 7) 

very simple Assign primary contact 
recreational use 

n/a 

Kansas & New York UAA 
Worksheets: Antelope Creek  
(Kansas, EPA Region 7) 

very simple Redefined as ephemeral 
stream  

2 

Kansas & New York UAA 
Worksheets: Tributary of 
Seneca River 
(New York, EPA Region 2) 

very simple Aquatic life use support 2 

Suspension of Recreational 
Beneficial Uses in Engineered 
Channels During Unsafe Wet 
Weather Conditions 
(California, EPA Region 9) 

simple Temporary suspension  
of recreational use 

2, 4 

Valley Creek UAA 
(Alabama, EPA Region 4) 

simple Assign limited warmwater 
fishery use 

3, 5 

New York Harbor Complex 
UAA 
(New York, EPA Region 2) 

medium Assign aquatic life & 
recreational uses 

3 

Red Dog Mine UAA 
(Alaska, EPA Region 10) 

medium Removal of aquatic life 
uses & development of 
site-specific criterion 

1, 3 

Montana’s Temporary Water 
Quality Standards—New World 
Mining District 
(Montana, EPA Region 8) 

complex Temporary standards for 
multiple uses 

during remediation 

3 

Chesapeake Bay UAAs and 
Restoration Variance 
(Maryland, EPA Region 3) 

very 
complex 

Refined aquatic life uses 
and restoration variance  

 

1, 3, 6 
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Case Studies 
Brief Descriptions 

 
 
KANSAS AND NEW YORK UAA WORKSHEETS: CROSBY CREEK IN KANSAS 
 

 
The Kansas Department of Health and Environment (KDHE) has developed a worksheet to 
conduct many simple use attainability analyses (UAAs). The worksheet provides reviewers with 
information such as the name, location, and description of the waterbody; an assessment of its 
current recreational uses; and observations of aquatic life. Users can evaluate this information 
and develop a justification for retaining or changing designated uses. One example of using this 
worksheet is the Crosby Creek UAA conducted in 2001. In the UAA KDHE proposed primary 
contact recreation use for Crosby Creek, an upgrade from the secondary contact recreation use 
designated previously. KDHE also proposes to maintain the current aquatic life use designation. 
Kansas adopted this change their water quality standards and EPA approved it. 
 
KANSAS AND NEW YORK UAA WORKSHEETS: ANTELOPE CREEK IN KANSAS 
 

 
KDHE’s UAA worksheet was used for the Antelope Creek UAA conducted in 2001. In that 
UAA, KDHE did not recommend primary contact recreation as a designated use for this water 
because of the low flow conditions in the stream (131.10(g) factor 2). The segment fits Kansas’ 
definition of an ephemeral stream, grass or vegetative waterway, culvert, or ditch. Photos are 
provided with the worksheet to show the dry conditions in the streambed. This change was 
adopted into Kansas’ water quality standards and approved by EPA. 
 
KANSAS AND NEW YORK UAA WORKSHEETS: TRIBUTARY OF THE SENECA 
RIVER IN NEW YORK 
 

 
The New York State Department of Environmental Conservation (NYSDEC) has used a simple 
worksheet to document UAAs for aquatic life use support. These worksheets were developed as 
part of an overall 1985 State “Water Quality Standards Attainability Strategy,” which included 
specific guidance for field biologists on assessing fish propagation for various habitats. The 
worksheet contains the name and location of the waterbody, a checklist of reasons why the 
waterbody cannot attain full aquatic life designated uses, and space for additional comments or 
recommendations. One example is a 1992 UAA for a tributary of the Seneca River in New York. 
Some segments were changed from Class D to Class C (supportive of both aquatic life and 
recreational uses), and others were determined incapable of attaining Class C on the basis of 

Complexity: Very simple Type of Action: Assign primary contact recreational use 
Region: 7 131.10(g) Factors: n/a 

Complexity: Very simple Type of Action: Redefined as ephemeral stream 
Region: 7 131.10(g) Factors: 2 

Complexity: Very simple  Type of Action: Aquatic life use support 
Region: 2 131.10(g) Factors: 2 
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131.10(g) factor 2. The worksheet documents the Department’s proposed changes to the 
designated uses. 
 
SUSPENSION OF RECREATIONAL BENEFICIAL USES IN ENGINEERED 
CHANNELS DURING UNSAFE WET WEATHER CONDIDTIONS 
 

 
The Los Angeles Region has many rivers and streams that have been straightened, concrete-
lined, or both to move floodwaters from urban areas to the ocean. These channels transport large 
volumes of water that might not be of adequate quality to support Clean Water Act (CWA) 
section 101(a) uses (i.e., “fishable/swimmable”). The water quality goals set forth in the Los 
Angeles Region’s Basin Plan specify that all waters in the state should be “fishable/swimmable.” 
 
Under certain conditions recreational uses are inappropriate for these channels. During high flow 
flood conditions, it is not safe to swim in the waters. The Los Angeles Region has opted to issue 
a suspension of recreational use during periods of high flow. Through a revision to its water 
quality control plan, the Los Angeles Region established that during high flow events, when it is 
not safe to be in the modified channels, these waterbodies do not have to meet bacteria criteria. 
The suspension of recreational uses applies under the rainfall conditions that trigger the Region’s 
swift-water protocols (i.e., rescue squads are on alert if someone should happen to enter the 
water). With this use attainability analysis (UAA), EPA approved the revision to the Water 
Quality Control Plan for the Los Angeles Region. 
 
VALLEY CREEK UAA 
 

 
In this 2001 use attainability analysis (UAA), the Alabama Department of Environmental 
Management (ADEM) provided evidence to support the proposed change for the upper segment 
of Valley Creek from Agricultural and Industrial Water Supply (A&I) to Limited Warmwater 
Fishery (LWF). The corresponding water quality criteria are more stringent for waters classified 
as LWF than for A&I waters. The key element of the LWF classification establishes seasonal 
uses and water quality criteria for waters that otherwise cannot maintain the more protective Fish 
& Wildlife (F&W) classification year-round. The LWF classification does not fully meet the 
water quality uses and criteria associated with the “fishable/swimmable” goal, and therefore a 
UAA was necessary. In the UAA, ADEM provided information on the physical, biological, and 
chemical characteristics of Valley Creek; water quality data from sampling stations; discharge 
monitoring reports from the point source dischargers; and water quality modeling results. EPA 
approved the revision to Alabama’s water quality standards to reclassify Upper Valley Creek for 
LWF and Lower Valley Creek for F&W. 

Complexity: Simple Type of Action: Temporary suspension of recreational use 
Region: 9 131.10(g) Factors: 2, 4 

Complexity: Simple Type of Action: Assign limited warmwater fishery use 
Region: 4 131.10(g) Factors: 3, 5 
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NEW YORK HARBOR COMPLEX UAA 
 

 
A 1985 use attainability analysis (UAA) documents the assessment of waters in the New York 
Harbor Complex that were not thought to meet Clean Water Act (CWA) section 101(a)(2) goals. 
In the UAA the New York State Department of Environmental Conservation (NYSDEC) 
presents historical data on total and fecal coliform and dissolved oxygen, as well as the results of 
steady-state modeling. The segments considered are effluent-limited waters (i.e., the technology-
based effluent limitations required by the CWA are inadequate to meet the water quality 
standards), with impairment from urbanization, combined sewer overflows (CSOs), and other 
point and nonpoint source discharges. In the UAA NYSDEC recommends that several segments 
should be assigned both aquatic life and recreational uses. NYSDEC also recommends that some 
uses be retained and proposes future monitoring and assessment. 
 
RED DOG MINE UAA 
 

 
A use attainability analysis (UAA) was performed on Red Dog Creek, which runs through the 
site of Red Dog mine, the largest zinc mine in the world. Red Dog Creek flows only 3–4 months 
of the year. Several parts of the creek are affected by mining discharges and some acid rock 
drainage. In addition, the area contains natural ore bodies, resulting in naturally high 
concentrations of cadmium, lead, zinc, aluminum, and other metals. Pre-mining surveys done in 
this area indicated that aquatic life uses were not present because of the toxic concentrations of 
metals, as well as naturally low pH. The UAA for Red Dog Creek demonstrated that aquatic life 
uses should be removed because of the naturally occurring pollutants. Because of the natural 
conditions, the criteria for cadmium, lead, zinc, aluminum, and pH cannot be met without human 
intervention, precluding that aquatic life uses being met. However, treatment of mine wastewater 
had led to the presence of Arctic grayling that should be protected. A site-specific criterion for 
total dissolved solids (TDS) was developed to protect the grayling when spawning. EPA 
approved these changes to Alaska’s water quality standards. 
 
MONTANA’S TEMPORARY WATER QUALITY STANDARDS—NEW WORLD 
MINING DISTRICT 
 

 
Montana’s Water Quality Act allows for application of temporary modification of water quality 
standards where a waterbody is not meeting its designated use. The ultimate goal of the 
temporary modification is to improve water quality to the point where designated uses are fully 
supported. As such, temporary standards play a key role in the remediation of damaged water 

Complexity: Medium Type of Action: Assign aquatic life & recreational uses 
Region: 2 131.10(g) Factors: 3 

Complexity: Medium Type of Action: Removal of aquatic life uses & development of site- 
 specific criterion 

Region: 10 131.10(g) Factors: 1, 3 

Complexity: Complex Type of Action: Temporary standards for multiple uses 
during remediation 

Region: 8 131.10(g) Factors: 3 
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resources, because the underlying designated uses and criteria are established as goals which 
drive water quality improvements. The duration of temporary standards is set based on an 
estimate of the time needed for remediation at a specific site, and because the clean up of legacy 
pollutants often takes time, temporary standards can be and are issued for multiple years. The 
state uses 20 years as its time horizon for estimating future watershed remediation opportunities, 
and therefore, temporary standards could be issued for as much as 20 years. The New World 
Mining District is an example of a well-funded and successful project. The waters were 
classified as suitable for a number of uses, including drinking water, recreational, and aquatic life 
uses. 
 
CHESAPEAKE BAY UAAS AND RESTORATION VARIANCE 
 

 
Chesapeake Bay waters have been impaired by nutrients and sediment from point and nonpoint 
sources. These impairments have led to low levels of dissolved oxygen and inability to meet 
designated uses. Two use attainability analyses (UAAs) were conducted, with several states 
involved, to evaluate three of the 131.10(g) factors: natural conditions, human-caused conditions, 
and economics. Maryland collected a significant amount of monitoring data and developed a 
model to use the data to assess whether the bay’s waters were meeting their designated uses. One 
result of the UAAs was the decision to refine the aquatic life uses. Five designated uses were 
identified, and the seasonality of each was considered. Maryland promulgated these designated 
uses in its water quality standards, and EPA approved the new standards in 2005. 
 
In addition, restoration variances were added to Maryland’s proposed water quality standards as 
refinements to proposed criteria. These variances can be applied over an entire segment of the 
Bay, rather than directed at a specific discharger or group of dischargers. The temporary 
modifications allow for realistic recognition of current and attainable conditions while retaining 
the designated use and setting full attainment as a future goal. In addition, the variance allows for 
incremental improvements in water quality goals. 

Complexity: Very complex Type of Action: Refined aquatic life uses and restoration variance 
Region: 3 131.10(g) Factors: 1, 3, 6 
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Kansas and New York UAA Worksheets 
 
Abstracts 
 
Crosby Creek, Kansas 

 
The Kansas Department of Health and Environment (KDHE) has developed a worksheet to conduct many simple 
use attainability analyses (UAAs). The worksheet provides reviewers with information such as the name, location, 
and description of the waterbody; an assessment of its current recreational uses; and observations of aquatic life. 
Users can evaluate this information and develop a justification for retaining or changing designated uses. One 
example of using this worksheet is the Crosby Creek UAA conducted in 2001. In the UAA KDHE proposed primary 
contact recreation use for Crosby Creek, an upgrade from the secondary contact recreation use designated 
previously. KDHE also proposes to maintain the current aquatic life use designation. Kansas adopted this change 
their water quality standards and EPA approved it. 
 
Antelope Creek, Kansas 

 
KDHE’s UAA worksheet was used for the Antelope Creek UAA conducted in 2001. In that UAA, KDHE did not 
recommend primary contact recreation as a designated use for this water because of the low flow conditions in the 
stream (131.10(g) factor 2). The segment fits Kansas’ definition of an ephemeral stream, grass or vegetative 
waterway, culvert, or ditch. Photos are provided with the worksheet to show the dry conditions in the streambed. 
This change was adopted into Kansas’ water quality standards and approved by EPA. 
 
Tributary of the Seneca River, New York 

 
The New York State Department of Environmental Conservation (NYSDEC) has used a simple worksheet to 
document UAAs for aquatic life use support. These worksheets were developed as part of an overall 1985 State 
“Water Quality Standards Attainability Strategy,” which included specific guidance for field biologists on assessing 
fish propagation for various habitats. The worksheet contains the name and location of the waterbody, a checklist of 
reasons why the waterbody cannot attain full aquatic life designated uses, and space for additional comments or 
recommendations. One example is a 1992 UAA for a tributary of the Seneca River in New York. Some segments 
were changed from Class D to Class C (supportive of both aquatic life and recreational uses), and others were 
determined incapable of attaining Class C on the basis of 131.10(g) factor 2. The worksheet documents the 
Department’s proposed changes to the designated uses. 
 
Background 
Use attainability analyses (UAAs) can vary in terms of complexity. Some assessments are 
complex and require extensive data collection and complex UAAs, whereas others are simple 
and straightforward and require simple UAAs. Kansas and New York are two states that have 
developed UAA worksheets for use in simple, straightforward assessments of designated uses.  
 

Complexity: Very simple Type of Action: Assign primary contact recreational use 
Region: 7 131.10(g) Factors: n/a

Complexity: Very simple Type of Action: Redefined as ephemeral stream 
Region: 7 131.10(g) Factors: 2

Complexity: Very simple  Type of Action: Aquatic life use support 
Region: 2 131.10(g) Factors: 2
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Kansas UAA Reports 
In 2001 Kansas conducted many UAAs using the expedited stream recreational use UAA 
protocol (http://www.kdhe.state.ks.us/befs/uaas/UAAGuidance.pdf). The Kansas UAA Guidance 
was developed through an extensive stakeholder process and provides consistent methodologies 
for the Kansas Department of Health and Environment (KDHE) or third parties to follow in 
assessing designated uses. To present the results of these UAAs, Kansas developed a simple 
formatted worksheet. For an individual stream segment, the assessment team documents a 
variety of information such as the name, location, and description of the waterbody; an 
assessment of its current uses; and observations of existing conditions. Users evaluate this 
information and develop a justification for retaining or changing designated uses. Photos of the 
site are also attached to visually document the conditions of the waterbody. KDHE is required to 
evaluate the classification status of stream segments against the criteria for classification of 
stream segments provided in state law. 
 
Kansas maintains a Surface Water Registry, which lists specific waters that carry specific 
designated uses with numeric criteria in addition to general narrative criteria. These are called 
“classified” streams in Kansas, and generally include stream segments that have the most recent 
10-year median flow of equal to or in excess of 1 cubic foot per second, among other 
considerations. Waters that are not “classified” in this manner are afforded protection through 
narrative criteria, including: “Hazardous materials derived from artificial sources, including toxic 
substances, radioactive isotopes, and infectious microorganisms derived directly or indirectly 
from point or nonpoint sources, shall not occur in surface waters at concentrations or in 
combinations that jeopardize the public health or the survival or well-being of livestock, 
domestic animals, terrestrial wildlife, or aquatic or semiaquatic life.” 
 
A committee reviews the information collected to assist in making decisions about use 
classification changes. KDHE may recommend refining the designated use within the state water 
quality standards. For recreational UAAs, the state determines whether the stream is swimmable 
(primary contact recreation) or fishable/wadable (secondary contact recreation).1 If a stream has 
no water or is an ephemeral stream, the review committee recommends removing primary 
contact recreation by removing the stream from the list of “classified” streams. This term is not 
related in any way to jurisdiction as a “water of the United States;” it merely refers to the 
designated uses and type of criteria that apply, as well as the manner in which Kansas keeps 
records of its waters. If changes to designated uses are subsequently approved, the classifications 
of individual stream segments are updated in the Kansas Surface Water Register. Any revisions 
to the Kansas Surface Water Register are subject to approval for Clean Water Act purposes by 
the U.S. EPA Region 7 office. 
 
One example of use of the Kansas worksheet is the Crosby Creek UAA conducted in 2001. In 
this UAA, evaluators documented several pieces of information (Figure 1): 

                                                 
1 The state has subclasses of primary and secondary contact recreation for classified stream segments. 

http://www.kdhe.state.ks.us/befs/uaas/UAAGuidance.pdf
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A. Site Description: 

The exact location 
of the site and the 
date and time of 
the assessment 
were included.  

B. Stream 
Description: The 
dimensions of the 
runs, both upstream 
and downstream of 
the site, were 
given, and the 
substrate type was 
listed as silt. 

C. Aquatic Life 
Observed: 
Information about 
aquatic life 
observed in the 
streambed. No 
aquatic life was 
documented, but 
the evaluator 
indicated that the 
stream was 
perennial. Other 
observations were not included. 

 
On the basis of the data collected in the Crosby Creek UAA, KDHE proposed a change to the 
designated uses set in 1999 (Figure 2). KDHE recommended primary contact recreation for 
Crosby Creek, an upgrade from the secondary contact recreation use designated previously. 
Specifically, the analysis proposed primary contact recreation “where full body contact 
recreation is infrequent during April 1–October 31, and secondary contact recreation use class b 
November 1–March 31.” The UAA also proposed that the 1999 aquatic life use designation, 
“expected aquatic life use water,” should be maintained. These changes were adopted in the 
Kansas Surface Water Register. 
 
A second example of the use of Kansas’ UAA worksheet was the Antelope Creek UAA 
conducted in 2001. In that UAA KDHE concluded that the stream was ephemeral and provided 
photos to document the dry conditions. Notations in the UAA added that some ephemeral pools 
existed but that terrestrial vegetation covered the channel. Additional notes indicated that the 
channel was poorly defined in some places. On the basis of the assessment, KDHE did not 
recommend primary contact recreation as a designated use for this water, due to the low flow 

A 

C 

B 

Figure 1. Crosby Creek UAA: Basic site information. 
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conditions in the stream (131.10(g) factor 2). The segment fit Kansas’ statutory definition of an 
ephemeral stream, grass or vegetative waterway, culvert, or ditch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Crosby Creek UAA results. 
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New York Worksheets 
The New York State Department of 
Environmental Conservation 
(NYSDEC) has used a brief 
worksheet to document UAAs for 
aquatic life uses (Figure 3). These 
worksheets were developed as part 
of an overall 1985 State “Water 
Quality Standards Attainability 
Strategy,” which included specific 
guidance for field biologists on 
assessing fish propagation in various 
habitats. The worksheet contains the 
name and location of the waterbody, 
a checklist of reasons why the 
waterbody is not attaining its 
designated uses, and space for 
additional comments or 
recommendations. The worksheet 
documents the NYSDEC’s proposed 
changes to the designated uses.  
 
One example of use of this 
worksheet is a 1992 UAA for a 
tributary of the Seneca River in New 
York. NYSDEC used the assessment 
to find that a portion of the stream 
was not in attainment due to CFR 
131.10(g) factor 2, natural ephemeral, intermittent, or low flow conditions or water levels. 
NYSDEC proposed that this segment in non-attainment retain the Class D designation; however, 
one segment was proposed for an upgrade from Class D to Class C.2  
 
Conclusion 
The Kansas and New York worksheets are two examples where states have streamlined their 
documentation for UAAs. These types of rapid-reporting worksheets might allow states to 
quickly document simple assessments that do not require complex evidence. 
 
Supporting materials for this case study are available in Appendix A.

                                                 
2 The best usage of Class C waters is fishing. Water quality should be suitable for fish propagation and survival as well as for 
primary and secondary contact recreation. Other factors, however, might limit the use for these purposes. The best usage of Class 
D waters is fishing. Because of such natural conditions as intermittency of flow, water conditions not conducive to propagation of 
game fishery, or streambed conditions, the waters will not support fish propagation. These waters shall be suitable for fish 
survival. The water quality shall be suitable for primary and secondary contact recreation, although other factors might limit the 
use for these purposes. 

Figure 3. New York UAA worksheet. 
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Suspension of Recreational Beneficial Uses in Engineered  
Channels during Unsafe Wet Weather Conditions 
 
Abstract 

 
The Los Angeles Region has many rivers and streams that have been straightened, concrete-lined, or both to move 
floodwaters from urban areas to the ocean. These channels transport large volumes of water that might not be of 
adequate quality to support Clean Water Act (CWA) section 101(a) uses (i.e., “fishable/swimmable”). The water 
quality goals set forth in the Los Angeles Region’s Basin Plan specify that all waters in the state should be 
“fishable/swimmable.”  
 
Under certain conditions recreational uses are inappropriate for these channels. During high flow flood conditions, it 
is not safe to swim in the waters. The Los Angeles Region has opted to issue a suspension of recreational use during 
periods of high flow. Through a revision to its water quality control plan, the Los Angeles Region established that 
during high flow events, when it is not safe to be in the modified channels, these waterbodies do not have to meet 
bacteria criteria. The suspension of recreational uses applies under the rainfall conditions that trigger the Region’s 
swift-water protocols (i.e., rescue squads are on alert if someone should happen to enter the water). With this use 
attainability analysis (UAA), EPA approved the revision to the Water Quality Control Plan for the Los Angeles 
Region. 
 
Background 
Currently, all waterbodies in the 
Los Angeles Region include use 
designations for water contact 
recreation (REC-1) and, in most 
cases, for non-contact water 
recreation (REC-2). There are no 
seasonal restrictions on 
recreational uses in Los Angeles. 
The uses apply at all times, 
regardless of weather conditions 
or any other condition that might 
make recreational activities 
unsafe or infeasible. Figure 4 
shows high-flow conditions in a creek in the Los Angeles Region. 
 
Current conditions physically prevent full attainment of the recreational beneficial uses during 
high-flow or high-velocity conditions. Many waterbodies in the Los Angeles Region have been 
straightened, concrete-lined, or both to reduce the occurrence of flooding in urbanized areas by 
moving stormwater from those areas to the ocean (or an alternative outfall). These channels 
transport large amounts of water that might not be of adequate quality to support Clean Water 
Act (CWA) section 101(a) uses. This condition does not meet the water quality goals set forth in 
California’s Basin Plan, which specifies that all waters in the state should be designated for 
recreational use and should be “fishable/swimmable.” 
 
Designating recreational uses for highly modified channels in the Los Angeles Region is 
complicated by the fact that under certain conditions recreational uses are not appropriate for 

Complexity: Simple Type of Action: Temporary suspension of recreational use 
Region: 9 131.10(g) Factors: 2, 4

Figure 4. High-flow conditions in Ballona Creek (DeShazo, 2005). 
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some waterbodies. Channel modifications can create life-threatening conditions during and 
immediately following storm events. The steep-sided slopes of the channels also make them very 
difficult to exit when the water if slowing swiftly. During high-flow conditions, it is not safe to 
swim in the channels.  
 
Approach 
The Los Angeles Regional Water Quality Control Board (RWQCB) opted to issue a temporary 
suspension of the designated use (recreation) during and immediately after defined storm events 
(periods of high-flow). By suspending recreational uses during high-flow conditions, the 
RWQCB acknowledges the danger of recreating in the channels during wet weather conditions. 
Through a revision to its water quality control plan, the Region indicated that during high-flow 
events (when it is unsafe to be in the channels) waterbodies do not have to meet bacteria criteria. 
The aquatic life standards for these channels have not been revised, although subcategories of 
aquatic life uses might be developed in the future. This approach—using revisions to the basin 
plan to further specify designated uses—is a flexible means to establish water quality goals. 
 
The high-flow suspension applies only to water contact recreation activities regulated under the 
REC-1 use, non-contact water recreation involving incidental water contact regulated under the 
REC-2 use, and the associated bacteriological criteria set to protect those activities. The 
suspension of uses is applied when there is rainfall greater than or equal to ½ inch and remains in 
effect during the 24 hours following the rain event, which is consistent with the Los Angeles 
County Level 1 Alert threshold.  
 
The inherent danger of recreating in engineered channels during and immediately after storm 
events is widely recognized and has already been addressed by Los Angeles and Ventura 
counties through county policies. Los Angeles County’s Multi-Agency Swift Water Rescue 
Committee has set protocols for locking access gates to flood control channels and preparing for 
possible swift-water rescues in the channels during defined storm events. In Ventura County, 
access gates to such channels are always locked, which prevents people from engaging in 
recreational activities in the channels during swift-water conditions. 
 
The RWQCB’s suspension would apply to inland, flowing, engineered channels where it is 
possible to restrict access during the defined conditions. Water quality criteria set to protect other 
recreational uses associated with the fishable goals, as expressed in CWA section 101(a)(2) and 
regulated under the REC-1 use and other REC-2 uses (e.g., uses involving the aesthetic aspects 
of water) still remain in effect. 
 
Downstream REC uses must continue to be protected. Suspension of portions of the REC-1 and 
REC-2 uses during swift-water conditions reflects the current conditions in certain engineered 
channels; it does not relieve or diminish obligations to reduce bacteria loading at the beaches. 
 
The RWQCB remains committed to reevaluating the attainability of the REC-1 and REC-2 uses 
in the future, supporting efforts to reclaim engineered channels as natural watercourses, and 
supporting the beneficial reuse of stormwater. Within 3 years of the amendment’s effective date, 
the RWQCB will reconsider the continued appropriateness of the suspension of recreational uses 
in engineered channels during and immediately following the defined storm events. 
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Data Collection and Analysis 
To support the suspension of the recreational uses, the RWQCB conducted a use attainability 
analysis (UAA) for each waterbody where the suspension would apply. The RWQCB used two 
of the 40 CFR 131.10(g) factors as the basis for the UAA: 
 

Factor 2: Natural, ephemeral, intermittent, or low flow conditions or water levels prevent 
the attainment of the use, unless these conditions may be compensated for by the 
discharge of sufficient volume of effluent discharges without violating state water 
conservation requirements to enable uses to be met. 
Factor 4: Dams, diversions, or other types of hydrologic modifications preclude the 
attainment of the use, and it is not feasible to restore the water body to its original 
condition or to operate such modification in a way that would result in the attainment of 
the use. 

 
RWQCB staff evaluated whether to conduct waterbody-by-waterbody UAAs or a categorical 
UAA covering all waterbodies meeting certain criteria. For this situation, the staff proposed a 
regional approach because all waterbodies subject to the suspension of recreational uses had 
similar features. The waterbodies to which the suspension would apply (during the defined 
conditions) include inland waterbodies, flowing waterbodies, engineered channels, and 
waterbodies where access can be restricted or prohibited (through fencing or signs).3 
 
The staff first identified all inland, flowing waterbodies listed in Table 2-1 of the Basin Plan for 
which the REC uses were qualified due to restricted or prohibited access. They then circulated 
the list internally to confirm that each of the waterbodies met the criteria for inclusion in the 
proposed amendment. Where necessary, the staff followed up with field surveys of the candidate 
waterbodies to confirm physical characteristics and access restrictions. They specifically noted 
GPS coordinates, channel flow, the geometry and construction materials of the channel bottom 
and sides, and the presence of restricted access in terms of gates and signage. 
 
The staff evaluated several possible triggers for the suspension of REC uses in engineered 
channels with restricted or prohibited access. These included (1) flow and velocity (e.g., swift 
water conditions); (2) depth (e.g., outside low flow channel); and (3) rainfall (e.g., total daily 
rainfall). 
 
On the basis of their evaluation, the staff concluded that rainfall is the most appropriate trigger 
for the temporary suspension of recreational uses. The RWQCB outlined three reasons for this 
decision. First, the Los Angeles County, California, Multi-Agency Swift Water Rescue 
Committee uses rainfall prediction as the basis for routinely locking access gates to county flood 
control channels and putting swift-water rescue personnel on alert. Written guidance outlines 
protocols to prepare for and provide swift-water rescues for county personnel and other involved 
agencies. Under the “Water Rescue Pre-Deployment Section,” three storm levels are defined 
based on storm warnings with an 80 percent prediction of specified levels of rain over 24 hours. 
The three alert levels are as follows:  

                                                 
3 Although not adequate alone to trigger a suspension of recreational uses, restricted or prohibited access to the channels is 
proposed as a requirement for the suspension to ensure that people cannot access a waterbody during the defined wet weather 
period. 
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 Level 1: 1 inch of rain if unsaturated ground or ½ inch if saturated ground  
 Level 2: 1½ inches of rain if unsaturated ground or 1 inch if saturated ground 
 Level 3: rainfall/saturation levels exceeding those listed for Level 2; generalized flash 

floods, urban flooding, or mud and debris flows; urban flooding with possible life hazards. 
 
At the Level 1 Alert threshold, Los Angeles county personnel routinely lock all access gates to 
flood control channels for at least 24 hours after the storm event. 
 
Second, there are numerous rain gauges throughout Los Angeles and Ventura counties that can 
provide precipitation data. Flow is not used because velocity and depth data are not available for 
all candidate channels. 
 
Third, rainfall is an adequate proxy for high flows and high velocities that result in unsafe 
conditions, given the reliance on rainfall prediction by the Multi-Agency Swift Water Rescue 
Committee. To confirm this, the staff used 5 years of data (water years 1998–2002) to match 
days above the Level 1 Alert rainfall thresholds of ½ inch or 1 inch with corresponding flow, 
velocity, and depth data in several local channels and compared these data with swift water 
rescue data from the same channels, as well as other agencies’ protocols for evaluating when 
conditions in the channels are unsafe. The staff specifically relied on a protocol used by the U.S. 
Geological Survey (USGS) and Orange County, in which in-stream conditions are evaluated 
using the following calculation to determine whether it is safe for monitoring personnel to be in a 
stream or channel: peak depth (in feet) multiplied by peak velocity (in feet per second). If the 
result is greater than or equal to 10, conditions are considered unsafe. 
 
The results of the analysis show that 63 percent of unsafe days followed days with more than ½ 
inch of rainfall. Therefore, using days with greater than ½ inch of rainfall and the 24 hours 
following the event provides protection by suspending recreational use during 63 percent of 
unsafe days. This trigger appears appropriate and justifiable because, on average, 82 percent of 
the days on which the preceding day’s rainfall was greater than ½ inch were considered unsafe. 
 
On the basis of the data analysis described above, the staff proposed to use the Level 1 Alert 
threshold (rainfall greater than or equal to ½ inch as measured at the closest rain gage with 
saturated conditions) as the trigger for suspending the REC uses assigned to a particular 
engineered channel. This fits with Los Angeles’ policy to keep all access gates locked for at least 
24 hours following the specified rain event. 
 
In the UAA the RWQCB showed that recreation is not an existing use because the channels were 
modified before 1965 and the swift water conditions existed before this the present. In addition, 
the study showed that the use would not be attained through effluent limits or best management 
practices (BMPs) because the physical characteristics of the waterbody, rather than the water 
quality, preclude the use.  
 
Conclusion 
Following this UAA, EPA approved the revision to the Water Quality Control Plan for the Los 
Angeles Region. 
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Supporting materials for this case study are available in Appendix B. 
 
References 
DeShazo, R. 2005. Summary: Basin Plan Amendment to Suspend the Recreational Beneficial 
Uses in Engineered Channels during Unsafe Wet Weather Conditions (Los Angeles Region). 
Presented at the Designated Use Co-Regulator Workshop, San Francisco, July 2005.



Valley Creek UAA 

EPA 821-R-07-001  March 2006 11

Valley Creek, Alabama UAA 
 
Abstract 

 
In this 2001 use attainability analysis (UAA), the Alabama Department of Environmental Management (ADEM) 
provided evidence to support the proposed change for the upper segment of Valley Creek from Agricultural and 
Industrial Water Supply (A&I) to Limited Warmwater Fishery (LWF). The corresponding water quality criteria are 
more stringent for waters classified as LWF than for A&I waters. The key element of the LWF classification 
establishes seasonal uses and water quality criteria for waters that otherwise cannot maintain the more protective 
Fish & Wildlife (F&W) classification year-round. The LWF classification does not fully meet the water quality uses 
and criteria associated with the “fishable/swimmable” goal, and therefore a UAA was necessary. In the UAA, 
ADEM provided information on the physical, biological, and chemical characteristics of Valley Creek; water quality 
data from sampling stations; discharge monitoring reports from the point source dischargers; and water quality 
modeling results. EPA approved the revision to Alabama’s water quality standards to reclassify Upper Valley Creek 
for LWF and Lower Valley Creek for F&W. 
 
Background 
The Valley Creek watershed is in north-central Alabama. Valley Creek originates in Birmingham 
and flows west to Bankhead Lake, an impoundment of the Black Warrior River. Valley Creek is 
46 miles long and has a total drainage area of 257 square miles. Its tributaries include Blue 
Creek, Fivemile Creek, and Opossum Creek; all of which are designated for Fish and Wildlife 
(F&W) use with the exception of Opossum 
Creek, which is designated for Agricultural 
and Industrial Water Supply (A&I) use.  
 
In August 2000 the Alabama Department of 
Environmental Management’s (ADEM’s) 
Environmental Management Commission 
adopted new water quality standards 
regulations that eliminated the Industrial 
Operations use classification. At that time 
the use designation of Valley Creek was changed to A&I. In 2001 ADEM conducted a use 
attainability analysis (UAA) to provide evidence to support a proposed use classification change 
for Upper Valley Creek from A&I to limited warmwater fishery (LWF). Because LWF is not a 
“fishable/swimmable” use as defined in Clean Water Act (CWA) section 101(a)(2), the proposed 
change requires a UAA. At that time ADEM also proposed that Lower Valley Creek be 
classified for the F&W use, which meets the goals of CWA section 101(a)(2).  
 
Attainment of the F&W use in Upper Valley Creek is precluded by two of the 40 CFR 131.10(g) 
factors: 
 

Factor 3: Human caused conditions or sources of pollution prevent the attainment of the 
use and cannot be remedied or would cause more environmental damage to correct than 
to leave in place. 

Complexity: Simple Type of Action: Assign limited warmwater fishery use 
Region: 4 131.10(g) Factors: 3, 5 

The best uses of LWF waters include: agricultural 
irrigation, livestock watering, industrial cooling, and 
process water supply, and any other use except fishing, 
bathing, recreational activities, or as a source of water 
supply for drinking or food-processing purposes. 
The best uses of F&W waters include: fishing, 
propagation of fish, aquatic life, and wildlife, and any 
other use except swimming and water-contact sports or as 
a source of water supply for drinking or food-processing. 
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Factor 5: Physical conditions related to the natural features of the waterbody, such as the 
lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to 
water quality, preclude the attainment of aquatic life protection. 
 

Limited Warmwater Fishery Classification 
ADEM developed the LWF use classification in 2000 to establish seasonal uses and water 
quality criteria for waters that otherwise could not maintain the F&W criteria year-round. All 
provisions of the F&W use apply to the LWF use, with the exception of the criteria for dissolved 
oxygen (DO), bacteria, and chronic aquatic life. Table 1 provides the key differences between 
the F&W and LWF uses. 
 
Table 1. Differences between F&W and LWF Uses 

a Criterion applies May–November. Dissolved oxygen criterion associated with F&W classification is used 
December–April. 
b Bacteriological criteria for incidental water contact and recreation during June–September are not required. 
 
Water Quality Impairment and Pollutant Sources in the Upper Valley Creek 
The Opossum Creek watershed is one of the most highly industrialized areas of Birmingham, 
and it contributes point source and nonpoint source pollutants to Valley Creek. In addition, a 
number of land uses in the Valley Creek watershed have the potential to degrade water quality. 
In Upper Valley Creek, industrial and commercial activities and residential land uses adversely 
affect water quality. The upper segment exhibits characteristics 
typical of an urban stream, including poor habitat, degraded 
water quality, and stressed biological communities due to the 
large amounts of impervious landscape. In addition, much of 
the stream has been concrete-lined, adding to algae production 
and fluctuations in DO. 
 
This segment has poor DO levels, high pathogen levels, and elevated biochemical oxygen 
demand (BOD) and nutrient concentrations.  
 
Three point sources operating under National Pollutant Discharge Elimination System (NPDES) 
permits are located in the Valley Creek watershed. The Valley Creek wastewater treatment plant 
(WWTP) is on Valley Creek, and two other point sources are on Opossum Creek.  

Criteria 
Classification Dissolved 

oxygen 
Bacteria 
(fecal) Chronic aquatic life 

For freshwater 
Geometric mean: <1000/100 mL 

F&W >5.0 mg/L 
For freshwater 
Geometric mean: <200/100 mL  
(Incidental water contact  
and recreation, June through 
September) 

7-day, 10-year (7Q10) low flow used to 
establish the chronic aquatic life criteria 
for point source discharges 

LWF >3.0 mg/La 
For Freshwater 
Geometric mean: <1000/100 mLb 

7-day, 2-year (7Q2) low flow used to 
establish the chronic aquatic life criteria 
for point source discharges 

Key Characteristics of Upper 
Valley Creek  
 Poor DO levels 
 High pathogen levels 
 Elevated BOD 
 Elevated nutrient concentrations 
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Conditions in Lower Valley Creek 
In the lower segment, the area is primarily rural, with silvicultural, agricultural, and mining land 
uses. The lower segment has improved chemical, physical, and biological conditions suitable for 
classification as F&W use.  
 
Data Collection and Analysis 
ADEM, the U.S. Geological Survey (USGS), and EPA conducted water quality monitoring. In a 
1989 study, EPA examined biological conditions in Village, Valley, Opossum, and Fivemile 
creeks. Opossum Creek was cited as having poor habitat and deposits of tar-like substances, with 
growth impairment to the fathead minnow. In addition, the study showed mortality to daphnia at 
two sampling points on Valley Creek. A biological survey conducted by EPA in 1997 
documented degraded habitat at two of three sampling stations in Upper Valley Creek (habitat 
scores of 66 and 64 versus 118 in the reference F&W stream), and fewer fish species were 
reported than in the lower segment. On the basis of this information, EPA suggested that Upper 
Valley Creek would need significant enhancements to improve stream habitat and removal of 
excess nutrients to be able to achieve the F&W designated use.  
 
USGS data from the Birmingham Watershed Project confirmed the water quality impacts that 
EPA and ADEM had found. Sampling at several locations from 1998 to 2001 showed that sewer 
overflows, leaking sewer lines, and other regulated and nonregulated stormwater runoff were 
contributing the high pathogen loads. EPA, USGS, and ADEM data showed that conditions 
improved downstream such that F&W uses could be met in Lower Valley Creek. USGS benthic 
macroinvertebrate data from 1999–2000 showed poor taxa richness in Upper Valley Creek, 
consistent with the degraded physical and chemical characteristics. These data exhibited: 
 

 Poor Ephemeroptera, Plecoptera, or Trichoptera (EPT) family richness and poor total taxa 
richness at both sampling sites  

 Low benthic invertebrate diversity and low fish community diversity (Shannon’s index of 
diversity) 

 Absence of sculpin (intolerant of contaminated waters) and spotted sucker (intolerant of 
turbid or silty waters) 

 
In a review of these data, EPA concluded that the aquatic community structure showed degraded 
water quality, negatively affected by anthropogenic impacts in the watershed over an extended 
period.  
 
In another study, USGS monitored DO at three stations on Valley Creek. One station was 
monitored continuously, and DO concentrations at that site ranged from 3.8 to 19.6 mg/L. The 
daily minimum concentrations at the site were between 4 and 5 mg/L for 39 days between June 
25, 2000 and February 22, 2001, with concentrations less than 4 mg/L on one day. Dissolved 
oxygen measurements at two other sampling sites reached as low as 3.3 and 4.3 mg/L. In a 1998 
survey, EPA and ADEM found DO concentrations less than 5 mg/L at a sampling gauge 5 miles 
upstream from the Valley Creek WWTP. This station was downstream of a channelized stream 
segment, which provides an ideal surface for periphytic and other microbial growths that produce 
a large diurnal swing in DO through photosynthesis and respiration. 
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ADEM conducted water quality modeling for the three point sources to predict the effluent limits 
needed to meet the various use classifications (A&I, LWF, and F&W). Modeling showed that 
LWF would be achievable in Upper Valley Creek through effluent limits on the three point 
sources (with the most stringent limits on the Valley Creek WWTP). ADEM also considered 
discharge monitoring report data from the facilities and found that at the time of the UAA, the 
Valley Creek WWTP was operating at very efficient levels and providing a high degree of 
treatment. ADEM concluded that the Valley Creek WWTP would be able to achieve effluent 
limits for the LWF, and that the F&W designation would require much more stringent limits for 
the summer months. With the LWF classification, each facility would be required to conduct 
chronic toxicity biomonitoring.  
 
ADEM also provided an analysis that showed highly elevated bacteria levels and demonstrated 
correspondence of bacteria levels with the patterns of precipitation in the Valley Creek 
watershed. This pattern indicates a strong relationship to nonpoint sources. 
 
Conclusion 
The biological health of Valley Creek is dependant on good physical and hydrological 
characteristics, including proper flow, adequate zones, and diverse substrate. The urbanization of 
the watershed has fostered habitat destruction through erosion, channelization, concrete 
substrate, and excessive light and heat penetration. 
  
In their UAA document, ADEM concluded, in part: 

Leaking sewer lines, domestic animals and wildlife populations, and leaking septic tanks are 
nonpoint sources of both nutrients and bacteria to Valley Creek. Sewer overflows are also a source 
of both nutrients and bacteria to Village Creek that is driven by precipitation. The Valley Creek 
WWTP currently achieves an extremely high level of treatment. Jefferson County is estimated to 
expend $800 million to resolve sewer overflows and replace leaking sewer lines. It is anticipated 
that this substantial capital investment will improve water quality.  
 
It is not currently possible to determine the percent contribution from the known categories of 
nonpoint sources, nor is it possible to project the degree of success in terms of measurable water 
quality improvements that will result from ongoing efforts to resolve sewer overflows and replace 
leaking sewer lines. The available information suggests that the magnitude of nutrient and bacteria 
levels, the variety of sources, and the physical characteristics of the waterbody indicate that the 
F&W use classification is not attainable, and the highest attainable use is LWF. Therefore, F&W 
is not designated at this time as a result of a combination of human-caused conditions (that may 
not be feasible to fully remedy) and natural physical conditions of the watershed unrelated to 
water quality (e.g., high water table). However, as new information becomes available that 
pertains to attainability of the F&W use classification, it will be considered and water quality 
standards revised accordingly. 
  

EPA approved the revision of Alabama’s water quality standards to include the new 
classification of LWF for Upper Valley Creek and F&W for Lower Valley Creek. This is an 
example of a UAA for both aquatic life and recreational uses for an urbanized stream, where 
significant investment is being made to improve water quality, and the results are anticipated to 
reach certain goals but may still fall short of a full “fishable/swimmable” designated use. 
 
Supporting materials for this case study are available in Appendix C.
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New York Harbor Complex UAA 
 
Abstract 

 
A 1985 use attainability analysis (UAA) documents the assessment of waters in the New York Harbor Complex that 
were not thought to meet Clean Water Act (CWA) section 101(a)(2) goals. In the UAA the New York State 
Department of Environmental Conservation (NYSDEC) presents historical data on total and fecal coliform and 
dissolved oxygen, as well as the results of steady-state modeling. The segments considered are effluent-limited 
waters (i.e., the technology-based effluent limitations required by the CWA are inadequate to meet the water quality 
standards), with impairment from urbanization, combined sewer overflows (CSOs), and other point and nonpoint 
source discharges. In the UAA NYSDEC recommends that several segments should be assigned both aquatic life 
and recreational uses. NYSDEC also recommends that some uses be retained and proposes future monitoring and 
assessment. 
 
Background  
The New York Metropolitan Area, with its dense population and development, severely affected 
the marine ecosystems of the Hudson, the East River, and other waterbodies in the New York 
Harbor System. Historically, these waters were forced to assimilate large discharges of municipal 
and industrial waste, as well as intermittent waste from wet weather discharges. A large portion 
of the waste had not been treated prior to discharge. In addition to conventional pollutants, the 
discharges contained a wide assortment of toxic substances that polluted the water and sediments 
in the harbor.  
 
Sources of pollution in the New York Harbor System included stormwater discharges, combined 
sewer overflows (CSOs), discharges from water pollution control plants, untreated sewage 
discharges, urban runoff, wastewater treatment plant and sewer leaks, and bypasses on both sides 
of the river. In 1985 New York Department of Environmental Conservation (NYSDEC) 
conducted a use attainability analysis (UAA) to further identify the sources of pollution and 
water quality conditions. In the UAA the NYSDEC found impairment from total and fecal 
coliforms, suspended solids, dissolved oxygen (DO), biochemical oxygen demand (BOD), and 
sediment. 
 
Applicable New York Water Quality Standards 
Marine waters in New York are classified on a best use basis. The best uses are ranked according 
to the water quality requirements of the use. Four designated uses are considered in the 
classification scheme—shellfishing (SA), bathing/primary recreation (SB), fishing (SC), finfish 
propagation (I), and fish survival (SD). General aquatic uses (e.g., aesthetic enjoyment and 
maintenance of fish and wildlife) are assumed in all classifications. A best use classification 
includes all the uses in the lower classifications and excludes the uses specified in the higher 
classifications. For example, a primary recreation classification would show all uses except the 
taking of shellfish for market purpose, which is a higher use specified in the shellfishing 
classification. The classification system also precludes a higher use if the standards of a lower 
use are being used. For example, if the waterbody is not suitable for fishing, it is also unsuitable 
for swimming. 
 

Complexity: Medium Type of Action: Assign aquatic life & recreational uses 
Region: 2 131.10(g) Factors: 3
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For best use classification, the state has water quality standards that must be met to protect and 
preserve the intended use of the water, and criteria for DO, coliform bacteria, pH, temperature, 
dissolved solids, turbidity, color, taste and odor, floating materials, oil, and toxic wastes apply. 
Because all waters in New York are intended for general uses, such as aesthetic enjoyment and 
maintenance of fish and wildlife, most criteria apply to all the marine waterbodies regardless of 
classification. Only the DO, coliform bacteria, and toxic waste criteria vary among different 
classifications.  
 
Data Collection and Analysis 
In 1985 NYSDEC performed a UAA because several portions of the Harbor did not meet the 
section 101(a)(2) goals of the CWA (fishable/swimmable). The UAA used data from the New 
York City 208 planning process, as well as an environmental impact statement from the North 
River Pollution Control Project, a final report for the Red Hook Water Pollution Control Project, 
New York State Department of Health pre-classified studies of the Lower Hudson and Lower 
East River, a NYSDEC study of water quality and waste assimilative capacity of the Hudson 
River, a water quality assessment of marine CSO abatement along the New Jersey shore, surface 
water quality standards for New Jersey, facility plans for the Coney Island and Owls Island water 
pollution control plants, a New York Harbor Complex UAA performed by New Jersey 
Department of Environmental Protection in 1985, and the New York State Water Quality 
Standards Attainable Strategy. 
 
In the 1985 UAA, the authors estimated wastewater flow to the New York Harbor Complex from 
sources such as CSOs, untreated sewage discharges (point sources), other urban nonpoint 
sources, and treated effluent (not disinfected in winter) from New York and New Jersey. The 
goal of the UAA was to refine water classifications, create new criteria, and modify standards. 
The New York City Department of Environmental Protection assessed attainable uses in each of 
the waterbodies and evaluated various water quality alternatives to determine the amount of 
treatment necessary to attain the objectives of each alternative. In some cases, it was determined 
that treatment would allow the classification and use to be upgraded. 
 
Various treatment alternatives were examined for each waterbody in an effort to upgrade each 
waterbody’s classification and use when possible. Such alternatives included the secondary 
treatment alternative (all water pollution control plants achieve secondary treatment of waste) 
and the zero discharge alternative (zero discharge of pollution with 90 percent CSO control). 
 
Hudson River and Upper New York Bay 
On the basis of its analysis, the New York City Department of Environmental Protection did not 
believe that there were potentially exploitable commercial shellfish populations in the Hudson 
River within New York City and Westchester and Rockland counties. The assessment was based 
on a review of biological data collected by a number of institutions and consultants documenting 
that there was not an extensive population of commercially important shellfish species in the 
area. At the time of the study, it was not clear whether the absence of shellfish was due to 
pollutants or to physical or environmental reasons. 

 
For the Hudson River and Upper New York Bay (classified as I), the authors assessed shellfish 
and bathing potential. Designation of the swimming use for the Hudson River and Upper New 
York Bay depended on attaining the coliform standard of 200 most probable number (MPN) 
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fecal coliforms per 100 mL. At the time of the UAA, significant bacterial pollution was present 
in most of the metropolitan Hudson, especially below its confluence with the Harlem River. The 
principal sources of bacterial pollution were heavy discharges of untreated and inadequately 
treated sewage from New York and New Jersey. Other sources of coliforms might have included 
CSOs, urban runoff, treatment plant and sewer leaks, and bypasses on both sides of the river. It 
was estimated that with the secondary treatment level alternative (all plants at the secondary 
level), fecal coliform levels in the Hudson River between the state line and its confluence near 
the Harlem River would fall below the criterion for SB classification (swimmable). On the basis 
on anticipated future improvements, it was recommended that the Hudson River segment 
between the state line and its confluence with the Harlem River be upgraded to SB classification. 

 
For the Hudson River segment between the Harlem River junction, the Battery, and the Upper 
New York Bay, secondary treatment was predicted to lower the fecal coliform level to less than 
the existing Class I criterion, but not enough to meet the SB classification. Only the zero 
discharge alternative with 90 percent CSO control was predicted to reduce coliforms to achieve 
swimmable goals (but not enough to attain shellfish goals). 
 
East River and Harlem River 
The East River (classified as SD) was assessed for fish passage. At the time of the UAA, the 
river had strong tidal currents and a deep hard substrate, which provided a limited and harsh 
environment. River encroachment by a landfill, dredging, blasting, and pollution had caused 
severe physical changes to the river. However, several studies indicated that fish, benthic 
organism, phytoplankton, zooplankton, and periphyton populations existed in the East River. In 
fact, the community in 1985 was similar to that which had existed 200 years before and consisted 
of species that can tolerate a harsh environment. On the basis of this information, the authors 
concluded that the classifications for the East River and Harlem River should be upgraded to 
Class I for fish propagation.  
 
The principal sources of bacterial pollution in the East River were discharges of untreated 
sewage from the Red Hook drainage area in Brooklyn. Other sources of coliforms might have 
included CSOs, urban runoff, plant and sewer leaks, and bypasses on both sides of the river. 
Analyses showed that with the secondary treatment alternative (all plants at the secondary 
treatment level), fecal coliform would not fall below the criterion for SB classification. Even the 
zero discharge alternative with 90 percent CSO control was not predicted to achieve sufficient 
reduction of coliforms to meet swimmable or shellfishing goals. 
 
Jamaica Bay 
At the time of the UAA, Jamaica Bay was classified for swimming (SB). It was noted that hard 
clams existed in the bay. For the bay to be designated SA (direct shellfish harvesting), a coliform 
standard of 70 MPN total coliform per 100 mL had to be met. The principal sources of bacterial 
pollution in Jamaica Bay were attributed to CSOs. Various treatment alternatives were 
considered in the analysis. The secondary treatment alternative was not predicted to lower total 
coliform levels below the criterion for direct shellfishing (SA). In addition, the zero discharge 
alternative with 90 percent CSO control was not predicted to achieve sufficient coliform 
reduction to meet swimmable or shellfishing goals. 
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Lower New York Bay 
Lower New York Bay was classified for swimming (SB). As in Jamaica Bay, hard clams were 
present. For the bay to be designated SA (direct shellfish harvesting), a coliform standard of 70 
MPN total coliform per 100 mL had to be met. The principal source of bacterial pollution in 
Lower New York Bay was carry-over discharges of untreated and inadequately treated sewage 
from New York and New Jersey. Other sources of coliforms might have included CSOs, urban 
runoff, plant and sewer leaks, and bypasses on both sides of the river. The secondary treatment 
alternative was not predicted to lower total coliform levels below the criterion for direct 
shellfishing (SA). However, the zero discharge alternative with 90 percent CSO control was 
predicted to achieve sufficient coliform reduction to meet direct shellfishing goals. 

 
Table 2 describes classifications pre-UAA and recommended classifications post-UAA, based on 
water quality in the waterbodies and anticipated future improvements.  
 
Table 2. Classification and Best Use Specification of Waterbodies Not Meeting CWA Section 101(a)(2) Goals 
and Recommended Classification Upgrades (from the 1985 UAA) 

Waterbody Classification 
(pre-UAA) 

Recommended 
classification 
(post-UAA) 

Change 

 
I (Fishing) 
 
 

 
SB (Bathing) 

 
Use upgrade 

Hudson River  
- From the Harlem River confluence to the 

New Jersey/New York border 
 
- From the Harlem River to Battery I (Fishing) I (Fishing) No change 

Upper New York Bay I (Fishing) I (Fishing) No change 
Lower New York Bay SB (Bathing) SB (Bathing) No change 
Jamaica Bay SB (Bathing) SB (Bathing) No change 
East River (from the Battery to Flushing Bay) SD (Fish Passage) I (Fishing) Use upgrade 

 
SD (Fish Passage) 

 
I (Fishing) 

 
Use upgrade 

Harlem River  
- East River to Washington Bridge 
 
- Washington Bridge to Hudson River I (Fishing) I (Fishing) No change 

 
Assessment of Alternatives 
In assessing possible alternatives, only the zero discharge alternative with 90 percent CSO 
control was predicted to achieve sufficient coliform reduction to achieve the 
shellfishing/swimming goals for most of the New York Harbor Complex. In some cases, the zero 
discharge alternative was not predicted to produce sufficient coliform reductions to achieve 
shellfishing goals. However, the New York City 208 report, from which data were taken for the 
1985 UAA, concluded that environmental, technical, and institutional factors made this 
alternative unfeasible. If the alternative were implemented, projected improvements in water 
quality might not occur because the precision of the model used to predict the improvements was 
not demonstrated for total and fecal coliforms. In addition, the remaining 10 percent of CSOs not 
controlled by the alternative would still affect the Lower New York Bay. The estimated 
reductions in coliforms (from chlorination of primary-treated captured CSOs) might also have 
been overestimated. The New York City 208 report also noted that the applicability of steady-
state models to CSO and coliform bacteria analysis is limited. 
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To meet the fishable/swimmable water quality goals of the CWA, CSO abatement in the New 
York Harbor area was found to be crucial. The zero discharge alternative would entail in-line 
(sewer) and off-line storage, followed by primary treatment and disinfection. The total cost of 
this control method was found to be significant, and the engineering feasibility had not yet been 
established at the time of the 1985 UAA. A detailed study throughout the harbor was deemed 
necessary to demonstrate the feasibility of the control option. 
 
Conclusions 
The 1985 UAA had several conclusions. First, NYSDEC recommended an upgrade of 
classification and best use for several waterbodies analyzed in the UAA. NYSDEC concluded 
that a CSO abatement program might be necessary to comply with current water quality 
standards and to protect the designated uses. A more detailed evaluation of CSO problems and 
abatement alternatives for the New York Harbor Complex was deemed necessary. Finally, the 
study showed that additional research should be performed because other treatment/abatement 
alternatives for CSOs, which had not been evaluated in the New York City 208 planning process, 
might result in the goal of water quality suitable for swimming and shellfishing. EPA approved 
the changes to designated uses as part of a water quality standards review. 
 
Supporting materials for this case study are available in Appendix D. 
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Red Dog Mine UAA 
 
Abstract 

 
A use attainability analysis (UAA) was performed on Red Dog Creek, which runs through the site of Red Dog mine, 
the largest zinc mine in the world. Red Dog Creek flows only 3–4 months of the year. Several parts of the creek are 
affected by mining discharges and some acid rock drainage. In addition, the area contains natural ore bodies, 
resulting in naturally high concentrations of cadmium, lead, zinc, aluminum, and other metals. Pre-mining surveys 
done in this area indicated that aquatic life uses were not present because of the toxic concentrations of metals, as 
well as naturally low pH. The UAA for Red Dog Creek demonstrated that aquatic life uses should be removed 
because of the naturally occurring pollutants. Because of the natural conditions, the criteria for cadmium, lead, zinc, 
aluminum, and pH cannot be met without human intervention, precluding that aquatic life uses being met. However, 
treatment of mine wastewater had led to the presence of Arctic grayling that should be protected. A site-specific 
criterion for total dissolved solids (TDS) was developed to protect the grayling when spawning. EPA approved these 
changes to Alaska’s water quality standards. 
 
Background 
Red Dog Mine, in the DeLong Mountains of northwestern Alaska (Figure 5), is the largest zinc 
mine in the world. The mine discharges treated water into Red Dog Creek, a tributary to 
Ikalukrok Creek, which feeds the Wulik River. The Wulik River drains into the Chukchi Sea and 
is the drinking water source for Kivalina, a native village 54 miles southwest of the mine. 
Several parts of Red Dog Creek are affected by mining discharges and some acid rock drainage. 
 

 
Figure 5. Red Dog Area (Alaska Department of Environmental Conservation, 2005). 

 

Complexity: Medium Type of Action: Removal of aquatic life uses & development of site-  
 specific criterion 

Region: 10 131.10(g) Factors: 1, 3
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In addition, the area contains natural ore bodies with naturally high concentrations of cadmium, 
lead, zinc, aluminum, and other metals. Pre-mining surveys performed in the early 1980s 
indicated that aquatic life uses were not present because of the toxic concentrations of metals, as 
well as naturally low pH.  
 
Data Collection and Analysis 
By default, Alaska designates all waters for all uses (Table 3). A use attainability analysis (UAA) 
was performed on Red Dog Creek to assess whether its aquatic life uses were being met. In 1997 
Alaska submitted the UAA to EPA for review. On the basis on the information presented in the 
UAA, EPA approved the removal of the aquatic life uses for Red Dog Creek in February 1998. 
A site-specific criterion for total dissolved solids (TDS) was applied to the main stem of the 
creek to protect Arctic grayling when spawning. The entire process of performing the UAA 
through EPA approval of changes to Alaska’s water quality standards took 3 years.  
 
Table 3. Designated Uses for Alaska 

Fresh water uses Marine water uses 
Drinking, culinary, and 
food processing 

Aquaculture 

Agriculture, including 
irrigation and stock 
watering 

Seafood processing 

Aquaculture 

Water supply 

Industrial  

Water supply 

Industrial 

Contact recreation Contact recreation Water recreation 
Secondary recreation 

Water recreation 
Secondary recreation 

Growth and propagation of fish, shellfish, other 
aquatic life, and wildlife 

Growth and propagation of fish, shellfish, other 
aquatic life, and wildlife 

Harvesting for consumption of raw mollusks or 
other raw aquatic life 

 
The aquatic life use removal was based on naturally occurring pollutant concentrations, 40 CFR 
131.10(g) factor 1. Water quality and biological data collected during baseline studies were used 
to describe pre-mining conditions. Many of the same monitoring stations that had been used in 
the original studies were used to conduct monitoring after the development of Red Dog Mine. 
These studies showed toxic concentrations of cadmium, zinc, lead, aluminum, and other metals. 
Poor water quality resulted from the natural chemical breakdown of sulfide minerals, a process 
that contributes to acid rock drainage. The observed reddish-orange color of the creek water 
indicated a metal sulfide deposit.  
 
In the Red Dog Creek UAA, aquatic life was defined to include all aspects of the aquatic 
community, including fish, macroinvertebrates, microinvertebrates, periphyton, and 
macrophytes. Pre- and post-mining surveys done at this location indicated limited aquatic life in 
Red Dog Creek due to the toxic concentrations of metals and the naturally low pH. Fish use of 
Red Dog Creek was limited to migration to the North Fork Red Dog Creek, upstream of Red 
Dog Creek, during spring high flows. Fish experienced high mortalities in Red Dog Creek during 
downstream migration because of the high levels of metals and low pH. There are also few 
subadult-age grayling in the North Fork Red Dog Creek, which is hypothesized to be the result 
of the poor conditions in Red Dog Creek, in which migrating adults must swim.  
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Site‐specific Criterion for TDS 
Red Dog Mine discharges into the Lower Middle Fork of Red Dog Creek. Mine drainage water 
is collected in the tailings pond, treated with lime to remove harmful heavy metals, and 
discharged in the summer. Although this treatment is appropriate to keep heavy metals out of 
surface waters, it results in higher concentrations of dissolved solids that are discharged into the 
creek. High levels of TDS can affect some aquatic species, particularly salmonids, during critical 
life stages such as spawning. As a result of the treatment to reduce metals in the effluent from the 
mine, the TDS levels exceed the current water quality criterion of 500 mg/L. Lowering the TDS 
in the effluent would reduce the effectiveness of the wastewater treatment and cause higher metal 
concentrations and higher toxicity in the mine wastewater discharge and downstream waters.  
 
Discharge from the mine has led to more consistent (non-ephemeral) flows in the main stem of 
Red Dog Creek and has allowed aquatic life to develop in the segment. In the absence of the 
effluent from the mine, the main stem would flow only 3–4 months of the year. If the discharge 
were to be discontinued, the aquatic productivity in the stream would decrease. Ten years of 
aquatic surveys have demonstrated that aquatic productivity in the main stem has increased from 
pre-mining conditions due to effective water management practices and treatment. Arctic 
grayling spawn in the main stem of the creek from late May to mid-June. Because TDS has been 
shown to adversely effect fish fertilization, a fish barrier was constructed across the main stem of 
Red Dog Creek to block the passage of fish up the Middle Fork of Red Dog Creek, which leads 
to the point of discharge of the mine.  
 
In January 2001 a site-specific criterion was proposed for the main stem of Red Dog Creek to 
allow higher levels of TDS during most of the year while limiting TDS and protecting the 
grayling while they spawn. A site-specific criterion is a water quality limit that pertains to only a 
specific area in a stream, lake, or bay. In this case it applies to only the main stem of Red Dog 
Creek. Studies showed that Arctic grayling were the only salmonids spawning in Red Dog 
Creek. Because fertilization was observed to be the most critical and vulnerable life stage for 
salmonids, a site-specific TDS criterion of 500 mg/L during spawning was proposed. A criterion 
of calcium-dominated TDS of 1500 mg/L was proposed for all other times. Calcium-dominated 
TDS contain calcium greater than 50 percent by weight of all cations. Although studies showed 
that 1500 mg/L was protective of salmonids and aquatic invertebrates, there were no data on 
protective levels for fertilization. 
 
Conclusion 
The site-specific criterion for TDS was adopted into the Alaska Water Quality Standards in June 
2003 and submitted to EPA for approval. EPA approved the 1500 mg/L TDS during non-
spawning but requested additional testing on the effects of TDS on the spawning success of Artic 
grayling. Additional studies were developed in consultation with EPA, the Alaska Department of 
Natural Resources’ Office of Habitat Management and Permitting, the Alaska Department of 
Fish and Game, and the Alaska Department of Environmental Conservation. In 2004 and 2005 
studies were conducted on site at the Red Dog Mine. The results indicated that calcium-
dominated TDS levels up to 1500 mg/L would be protective during Arctic grayling spawning. A 
change to Alaska’s water quality standards is in progress to incorporate the 1500 mg/L TDS 
level for Red Dog Creek at all times. Water quality monitoring data indicated that setting the 
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1500 mg/L TDS level in the main stem of Red Dog Creek would be protective of all downstream 
uses in Ikalukrok Creek and the Wulik River as well. 
 
Supporting materials for this case study are available in Appendix E. 
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Montana’s Temporary Water Quality Standards—New World 
Mining District 
 
Abstract 

 
Montana’s Water Quality Act allows for application of temporary modification of water quality standards where a 
waterbody is not meeting its designated use. The ultimate goal of the temporary modification is to improve water 
quality to the point where designated uses are fully supported. As such, temporary standards play a key role in the 
remediation of damaged water resources, because the underlying designated uses and criteria are established as 
goals which drive water quality improvements. The duration of temporary standards is set based on an estimate of 
the time needed for remediation at a specific site, and because the clean up of legacy pollutants often takes time, 
temporary standards can be and are issued for multiple years. The state uses 20 years as its time horizon for 
estimating future watershed remediation opportunities, and therefore, temporary standards could be issued for as 
much as 20 years. The New World Mining District is an example of a well-funded and successful project. The 
waters were classified as suitable for a number of uses, including drinking water, recreational, and aquatic life uses.  
 
Background 
In the Water Quality Act, Montana has adopted a provision for temporary water quality 
standards (75-5-312, Montana Code Annotated, MCA). The standards allow the Board of 
Environmental Review (the Board) to temporarily modify a water quality standard for a specific 
waterbody or segment on a parameter-by-parameter basis. The goal of this tool is to “improve 
water quality to the point at which all the beneficial uses designated for that waterbody or 
segment are supported.”  
 
Establishment of Temporary Water Quality Standards  
To obtain a temporary modification of the water quality standards, a petitioner must submit 
supporting documentation that shows that the waterbody or segment is not supporting its 
designated use. This documentation must consider (1) the chemical, biological, and physical 
condition of the waterbody; (2) the specific water quality-limiting factors affecting the 
waterbody; (3) the existing water quality standards that are not being met; (4) the temporary 
modifications of the existing water quality standards being requested; (5) the existing beneficial 
uses; and (6) the designated uses considered attainable in the absence of the water quality-
limiting factors. 
 
In addition, the petitioner must provide a preliminary implementation plan that outlines what the 
petitioner will do to return the waterbody back to full support of the original water quality 
standards. The implementation plan must contain (1) a description of the proposed actions that 
will eliminate the water quality-limiting factors identified to the extent achievable and (2) a 
schedule for implementing the proposed actions that ensures that the current water quality 
standards for the parameter or parameters at issue are met as soon as reasonably practicable. 

 
After the petition is submitted, the Board goes through a public process and decides whether to 
move forward and the appropriate length of time the new standards will be in effect. If the Board 
adopts the temporary water quality standards, then the petitioner must modify the preliminary 
implementation plan as instructed by the Board and develop a detailed work plan each year until 

Complexity: Complex Type of Action: Temporary standards for multiple uses during  
 remediation 

Region: 8 131.10(g) Factors: 3
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remediation is complete. The statute sets a maximum of 20 years for the temporary standards. 
The Board reviews the temporary standards and implementation plan—including progress made 
toward water quality improvements—at least every 3 years until the waterbody reaches full 
support of the designated use or the standards expire. 
 
Temporary standards may be terminated if the values for the modified parameter or parameters 
improve to conditions that support all designated uses for the classification, the water for which 
the temporary standards were adopted is reclassified, or the plan submitted in support of the 
temporary water quality standards is not being implemented according to the plan’s schedule or 
modifications to that plan or schedule made by the Board or by the Montana Department of 
Environmental Quality (DEQ). 
 
Example: The New World Mining District 
One example of temporary 
standards in Montana is for the 
New World Mining District, 
approximately 4 miles 
northeast of Yellowstone Park 
(Figure 6). Three rivers flow 
through this area—the Clarks 
Fork of the Yellowstone, the 
Stillwater, and the Lamar. The 
site covers approximately 40 
square miles. This area has 
hard rock mining wastes and 
acidic discharges that contain 
elevated levels of heavy 
metals. U.S. Department of 
Agriculture’s Forest Service is 
conducting remediation with 
oversight by the Montana Department of Environmental Quality (DEQ). 
 
Data Collection and Analysis 
Streams in the District have been classified B-1, with the following designated uses: the water 
quality is to be maintained suitable for drinking, culinary and food processing (after conventional 
treatment), bathing, swimming and recreation, growth and propagation of salmonid fishes and 
associated aquatic life, waterfowl and furbearers, and agricultural and industrial water supply. 
For class B-1 waters, standards have been set for Escherichia coli (E. coli) bacteria, dissolved 
oxygen, pH, turbidity, temperature, sediment or floating solids, color, and toxic, carcinogenic, or 
harmful parameters. Some stream segments in the mining district have not been able to achieve 
some designated uses due, in part, to historical mining activities. 
 
The major sources of water quality impairment at the site include heavy metals present in mine 
waste pits, acidic water discharging from mine openings, and underground sulfide ore deposits 
that have been exposed to the atmosphere. Metal-laden mine wastes are transported to surface 
waters through mechanisms such as erosion, infiltration, dissolution of contaminants in runoff, 

Figure 6. New World Mining District (USDA, 2002). 
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and groundwater discharge. Since 1977 state and federal agencies have conducted several 
investigations to determine the nature and extent of metal impacts on surface waters in the 
District. Earlier studies have shown that metal loadings in streams are derived from groundwater 
inflow, adit (a nearly horizontal passage from the surface in a mine) discharges, tributary inputs, 
and leachate from waste dumps. Waste sources, however, are widely scattered throughout the 
District, and contributions from individual sources are difficult to quantify.  
 
In 1996 the United States and Crown Butte Mining, Inc. (CBMI) signed a Settlement Agreement 
under which the United States would purchase the company’s holdings in the District. Under the 
agreement, all proposed mining operations were ended, and $22.5 million was provided to clean 
up the historical mining impacts. A consent decree was signed in 1998 by all interested parties to 
finalize the terms of the Agreement and make the funds for cleanup activities available. Of the 
total amount provided, $2.5 million was earmarked for remediation of natural resource damage 
in this area. The consent decree specified that “performance of response and restoration actions 
will initially address release of hazardous substances, natural resources lost, and conditions 
affecting water quality and natural resources that are related to District Property.” The Forest 
Service was designated as the lead agency in charge of administering the cleanup. 
 
The Forest Service and CBMI completed supporting documentation and petitioned for temporary 
standards for Fisher Creek, Daisy Creek, and a portion of the upper Stillwater River on  
January 22, 1999. The accompanying support document provided the necessary information 
required by the Montana Water Quality Act. The Board approved and adopted the temporary 
standards for the petitioned stream segments following public comment in July 1999. These 
standards are in effect for 15 years. The goal of using the temporary standards is to allow 
remediation activities to have time to yield water quality improvements that will result in all 
waters supporting B-1 uses. Modified criteria were established for aluminum, cadmium, copper, 
iron, manganese, zinc, and pH for Daisy Creek and for aluminum, copper, iron, lead, manganese, 
zinc, and pH for Fisher Creek and a portion of the upper Stillwater River (Table 4). 
  
Table 4. Original and Modified Numeric Criteria (Montana DEQ, 2005) 

Original criteria Modified criteriaa Waterbody 
Al Cd Cu Fe Mn Pb Zn pH Al Cd Cu Fe Mn Pb Zn pH  

Daisy Creek 9510 4 3530 6830 1710 n/a 540 >4.6 
Stillwater River 670 n/a 200 1320 86 13 49 >5.5 
Fisher Creek 

750 1.05b 7.3b 1000 -- 82c 67b d 
470 n/a 110 750 82 2 44 >5.7 

a All criteria except pH are shown as micrograms per liter (μg/L); pH is measured in standard units (su). 
b At 50 mg/L hardness. 
c At 100 mg/L hardness. 
d Induced variation of hydrogen ion concentration (pH) within the range of 6.5 to 8.5 must be less than 0.5 pH unit. Natural pH 
outside this range must be maintained without change. Natural pH above 7.0 must be maintained above 7.0. 
 
As required by the Board for approval of temporary standards, a work plan was developed and 
approved under the direction of the Forest Service. The work plan described existing conditions 
at the site, set forth the goals and objectives of cleanup activities, and established an 8-year 
schedule under which activities would be completed. 
 
Project activities in the District began in 1999 under the direction of the Forest Service. The 
general schedule was to finalize the site characterization work in 1999, begin cleanup activities 
in 2000 and 2001, and complete active cleanup activities by 2002. Years five through eight were 
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dedicated to monitoring surface water quality, groundwater quality, and revegetation at the 
reclaimed sites and to performing any necessary maintenance. Annual work plans have been 
developed to reflect changing remediation activities. 
 
Triennial Review of Temporary Standards 
Water quality monitoring is ongoing and is conducted several times each year at numerous 
monitoring stations. The monitoring is done to detect and measure improvements that result from 
cleanup actions and to comply with the rules in place for water quality standards related to the 
project. The 2002 Progress Report results include the following:  
 
1. Monitoring on Fisher Creek showed that water quality had been in compliance with the temporary 

standards since 1999 and several criteria associated with the B-1 standards were being met. Zinc 
concentrations were below the chronic and acute aquatic standards for B-1, and copper concentrations 
had fallen below chronic aquatic standards during winter base flow conditions since 1999 at one 
monitoring location. However, copper exceeded acute and chronic aquatic standards during spring 
runoff at this station, when flows increase and scoured sediments with high metals concentrations 
significantly affect water quality. During base flow conditions in the fall, only copper exceeded acute 
or chronic aquatic standards. Aluminum exceeded chronic aquatic standards during high-flow 
conditions in 1999 but did not exceed these standards in 2000 or 2001. Zinc exceeded the narrative 
standard on only two occasions since the standard was established; both exceedences occurred during 
low-flow periods (May 1999 and October 2000). Water quality in Fisher Creek generally improved 
downstream, as shown in the lower concentrations measured at several downstream monitoring 
locations.  

2. No temporary standards have been exceeded at the monitoring station on the Stillwater River since 
the standards became effective in 1999. For the B-1 standards, copper exceeded chronic and acute 
aquatic standards at this station during each of the three high-flow events monitored since 1999. 
Copper fell below the chronic aquatic standard generally during low-flow conditions. Aluminum 
exceeded the chronic aquatic standard during each of the high-flow events and one of the winter base 
flow events. Zinc concentrations were lower than the acute/chronic aquatic standard at this station 
since monitoring began in 1990, and iron concentrations were lower than the chronic aquatic standard 
since the early 1990s. During fall base flow at this station, there were no exceedences of aquatic 
criteria. 

3. Monitoring at two locations on Daisy Creek showed that all metal concentrations measured since 
1999 were below both temporary and narrative water quality standards for the majority of the 
sampling events conducted and the parameters analyzed, with only two exceptions. In terms of the B-
1 standards, aluminum, copper, and zinc exceeded the acute and chronic aquatic standards during all 
monitoring events (except zinc in April 2000) since 1999. Iron exceeded the chronic aquatic standard 
consistently at one location, and lead exceeded the chronic aquatic standard on one occasion in the 
past 3 years. At one location, copper exceeded aquatic standards for all events. Iron exceeded the 
chronic aquatic standard all the time, and lead exceeded the chronic aquatic standard on most 
sampling events. Metal concentrations at both stations have declined since 1996. 

 
As of the 2005 project summary, water quality monitoring results show that improvements are 
beginning to be realized at the farthest downstream stations on Fisher Creek and the Stillwater 
River, and additional water quality improvements are expected to be measured in the near future 
as the major cleanup projects are completed. Some improvements are also beginning to be 
realized in the most upstream stations in the headwaters of Fisher Creek and Daisy Creek. The 
full impact of this comprehensive cleanup project on water quality will not be evident for several 
years. 
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Conclusion 
The Montana Department of Environmental Quality has found the use of temporary 
modifications of water quality standards and the associated implementation plan to be a very 
useful tool to restore water quality. The requirement for an implementation plan with progress 
reports is an important incentive to attaining the goals initially set out. The cleanup activities 
were initially scheduled to be completed in 8 years, but this process is iterative. Once 
remediation activities outlined in the project work plan are completed, analysis and monitoring 
will determine whether Fisher Creek, Daisy Creek, and the portion of the upper Stillwater River 
meet the B-1 classification. The 2005 project summary prepared by the Forest Service indicates 
that work will be completed in 2007, with additional monitoring in 2008. After monitoring, 
USFS and Montana DEQ will decide what further work needs to be done to complete the 
cleanup within the 15 year timeline set forth in the temporary standards.  
 
Use of temporary standards for the New World Mining District has been successful, in part, 
because adequate funding was available for remediation efforts. Resource availability and 
jurisdictional complexities associated with the Upper Blackfoot Mining Complex have lessened 
the effectiveness of using temporary water quality standards in that case. 
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Chesapeake Bay UAAs 
 
Abstract 

 
Chesapeake Bay waters have been impaired by nutrients and sediment from point and nonpoint sources. These 
impairments have led to low levels of dissolved oxygen and inability to meet designated uses. Two use attainability 
analyses (UAAs) were conducted, with several states involved, to evaluate three of the 131.10(g) factors: natural 
conditions, human-caused conditions, and economics. Maryland collected a significant amount of monitoring data 
and developed a model to use the data to assess whether the bay’s waters were meeting their designated uses. One 
result of the UAAs was the decision to refine the aquatic life uses. Five designated uses were identified, and the 
seasonality of each was considered. Maryland promulgated these designated uses in its water quality standards, and 
EPA approved the new standards in 2005. 
 
In addition, restoration variances were added to Maryland’s proposed water quality standards as refinements to 
proposed criteria. These variances can be applied over an entire segment of the Bay, rather than directed at a specific 
discharger or group of dischargers. The temporary modifications allow for realistic recognition of current and 
attainable conditions while retaining the designated use and setting full attainment as a future goal. In addition, the 
variance allows for incremental improvements in water quality goals. 
 
Background 
Over the past 22 years, since the creation of the 
Chesapeake Bay Program, progress has been 
made toward restoring the Chesapeake Bay 
(Figure 7), but a number of problems remain. 
Portions of the bay and its tidal tributaries are 
listed as impaired primarily because of low 
dissolved oxygen levels, which do not support 
the living resources of the bay. Nutrients 
emanate from many activities—agriculture, 
urbanization, septic systems, deforestation and 
removal of streamside buffers, air deposition, 
and point sources (e.g., wastewater treatment 
plant discharges). Many of the nutrients 
entering the bay are dissolved in runoff; some 
are associated with sediment in runoff. The 
result of the excessive nutrients in the bay are 
increased algae growth (measured as 
chlorophyll a), decreased water clarity 
(measured as turbidity), and decreased 
dissolved oxygen levels. 
 
Through the collaboration of the Chesapeake Bay Program, states, the District of Columbia, 
citizens, and EPA are striving to develop strategies, tools, and activities to reduce nutrient and 
sediment pollution inputs to the bay. The Chesapeake 2000 agreement sets an aggressive goal of 
reducing nutrients and sediment inputs to the Chesapeake Bay to levels that will support the 
restoration of the bay’s living resources by 2010. An indicator for meeting this goal is the 

Complexity: Very complex Type of Action: Refined aquatic life uses and restoration variance 
Region: 3 131.10(g) Factors: 1, 3, 6

Figure 7. Chesapeake Bay watershed (USEPA, 2003b). 
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removal of the Chesapeake Bay and its tidal tributaries from the list of impaired waters required 
under Clean Water Act (CWA) section 303(d) (i.e., the 303(d) list).  
 
EPA Guidance 
In April 2003 EPA Region 3 issued Ambient Water Quality Criteria for Dissolved Oxygen, 
Water Clarity and Chlorophyll a for the Chesapeake Bay and Its Tidal Tributaries (Regional 
Criteria Guidance) as technical guidance to help the jurisdictions surrounding the Chesapeake 
Bay to better achieve and maintain the water quality conditions necessary to protect the existing 
uses in the bay. This Regional Criteria Guidance provides states with two important mechanisms 
to help them implement an overall nutrient reduction strategy. First, it defines the water quality 
conditions for nutrients called for in Chesapeake 2000 through the development of Chesapeake 
Bay-specific water quality criteria for dissolved oxygen, water clarity, and chlorophyll a. EPA 
intended the Regional Criteria Guidance to assist the Chesapeake Bay jurisdictions in adopting 
revised state water quality standards for these critical parameters. Second, the Regional Criteria 
Guidance provides states with suggestions for revised tidal water designated uses within the 
Chesapeake Bay. The water quality criteria and refined designated uses presented in the Regional 
Criteria Guidance represent the collaboration of the various partners and stakeholders of the 
Chesapeake Bay region.  
 
EPA developed the Technical Support Document for Identifying Chesapeake Bay Designated 
Uses and Attainability (Technical Support Document) to help the states document and justify the 
recommended refined designated uses for the Chesapeake Bay and its tributaries. The Technical 
Support Document outlined the following objectives: 
 
 Document why current aquatic life designated uses are not protective and are unattainable in 

all parts of the Chesapeake Bay system because of natural and human-caused conditions that 
cannot be remedied. 

 Document the rationale and scientific basis for the proposed refined designated uses. 
 Document that the refined designated uses are attainable. 
 Provide technical background information for Maryland, Virginia, Delaware, and the District 

of Columbia to develop UAAs in support of changing their respective current designated uses 
(as of 2003). 
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The Regional Criteria Guidance and Technical Support Document identify five designated uses 
that, if adequately protected, will lead to the improvement and protection of the living resources 
of the Chesapeake Bay and its tidal tributaries. Figure 8 illustrates these five designated uses, 
which are coupled with the three water quality criteria (dissolved oxygen, water clarity, and 
chlorophyll a) to form the basis of the Chesapeake Bay Program’s strategy to safeguard the bay 
from nutrient pollution. To protect the bay’s 
aquatic resources, program managers must 
accurately delineate locations to apply these 
tidal-water designated uses, which are the 
following: 
 
 Migratory fish spawning and nursery 

designated use protects migratory and 
resident tidal freshwater fish during the late 
winter to late spring spawning and nursery 
season in tidal freshwater to low-salinity 
habitats. Located primarily in the upper 
reaches of many bay tidal rivers and creeks 
and the upper main stem Chesapeake Bay, 
this use will benefit several species, 
including striped bass, perch, shad, herring, 
sturgeon, and largemouth bass. 

 Shallow-water bay grass designated use 
protects underwater bay grasses and the 
many fish and crab species that depend on 
the vegetated shallow-water habitat provided 
by underwater grass beds. 

 Open-water fish and shellfish designated use focuses on surface water habitats in tidal creeks, rivers, 
embayments, and the main stem Chesapeake Bay and protects diverse populations of sport fish, 
including striped bass, bluefish, mackerel and sea trout, as well as important bait fish such as 
menhaden and silversides. 

 Deep-water seasonal fish and shellfish designated use protects animals inhabiting the deeper 
transitional water column and bottom habitats between the well-mixed surface waters and the very 
deep channels. This use protects many bottom-feeding fish, crabs and oysters, and other important 
species such as the bay anchovy. 

 Deep-channel seasonal refuge designated use protects bottom sediment-dwelling worms and small 
clams that bottom-feeding fish and crabs consume naturally. Low to occasional no dissolved oxygen 
conditions occur in this habitat zone during the summer. 

 
Water Quality Criteria 
The Regional Criteria Guidance reflects EPA’s National Strategy for the Development of 
Regional Nutrient Criteria by establishing waterbody-specific (estuarine) and nutrient eco-region 
specific criteria. The three Chesapeake Bay criteria—dissolved oxygen, water clarity, and 
chlorophyll a—should be viewed as an integrated set of criteria applied to their respective sets 
of designated use habitats and addressing similar and varied ecological conditions and water 
quality impairments. The criteria provide the basis for defining the water quality conditions 
necessary to protect the five essential Chesapeake Bay tidal-water designated uses.  
 

Figure 8. Conceptual illustration of the five Chesapeake 
Bay tidal water designated use zones (USEPA, 2003b). 
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Dissolved Oxygen Criteria. In the Chesapeake Bay’s deeper waters, there is a natural tendency 
toward reduced dissolved oxygen conditions because of the bay’s physical morphology and 
estuarine circulation. The Chesapeake Bay’s highly productive shallow waters, coupled with 
strong density stratification, long residence times (weeks to months), low tidal energy, and a 
tendency to retain, recycle, and regenerate nutrients from the surrounding watershed, set the 
stage for low dissolved oxygen conditions. Specifically, three dissolved oxygen criteria were 
established for the five designated uses: 
 
 Criteria for the migratory fish spawning and nursery, shallow-water bay grass, and open-water 

fish and shellfish designated uses were set at levels to prevent impairment of growth and to 
protect the reproduction and survival of all organisms.  

 Criteria for deep-water seasonal fish and shellfish designated use habitats during seasons 
when the water column is significantly stratified were set at levels to protect juvenile and 
adult fish, shellfish, and the recruitment success of the bay anchovy.  

 Criteria for deep-channel, seasonal-refuge designated use habitats in summer were set to 
protect the survival of bottom sediment-dwelling worms and clams.  

 
Water Clarity Criteria. The water clarity criteria establish the minimum level of light penetration 
required to support the survival, growth, and continued propagation of underwater bay grasses. 
The decline of underwater bay grasses is mainly attributed to nutrient over-enrichment and 
increased suspended sediments in the water, as well as associated reductions in light availability. 
Other factors such as climatic events and herbicide toxicity might also have contributed to the 
loss of bay grasses. To restore these critical habitats and food sources, enough light must 
penetrate the shallow waters to support the survival, growth, and repropagation of diverse, 
healthy underwater bay grass communities. The water clarity criteria are applied only during the 
bay grass growing seasons.  
 
Chlorophyll a. From a water quality perspective, chlorophyll a is the best available, most 
direct measure of the amount and quality of phytoplankton and the potential to lead to reduced 
water clarity and low dissolved oxygen impairments. The Chesapeake Bay’s ability to produce 
and maintain a diversity of species depends in large part on how well phytoplankton meet the 
nutritional needs of their consumers. Chlorophyll a is the primary photosynthetic pigment in 
algae and cyanobacteria (blue-green algae), a measure of photosynthesis, and a measure of the 
primary food source of aquatic food webs. Chlorophyll a also plays a direct role in reducing light 
penetration in shallow-water habitats, which has a direct impact on underwater bay grasses. 
Uneaten by zooplankton and filter-feeding fish or shellfish, excess dead algae are consumed 
by bacteria, and in the process they remove oxygen from the water column. 
Phytoplankton assemblages can become dominated by single species that represent poor 
food quality or even produce toxins. States are encouraged to adopt numerical chlorophyll a 
criteria for application to tidal waters in which algae-related designated use impairments are 
likely to persist even after the applicable dissolved oxygen and water clarity criteria are attained.4  
 

                                                 
4 The technical information supporting states’ quantitative interpretation of the narrative chlorophyll a criteria is published in the 
body of the Chesapeake Bay water quality criteria document.  
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Maryland UAAs  
 
Maryland’s Designated Uses and Water Quality Criteria 
Maryland’s designated uses for the Chesapeake Bay included aquatic life, commercial shellfish 
harvest, and water contact recreation uses. To protect the aquatic life uses in the bay and its tidal 
tributaries, Maryland set its dissolved oxygen criteria at 5 mg/L applied year-round throughout 
all tide-influenced waters. Caps on nitrogen and phosphorus loads were established through the 
1992 Amendment to the Chesapeake Bay Agreement and were allocated to each of the 10 major 
tributary basins in Maryland. In 1996 Maryland listed all portions of the Chesapeake Bay and 
most of its tidal tributaries as impaired by nutrients or sediment on the state’s 303(d) list. With 
the signing of the Chesapeake 2000 Agreement, Maryland had committed to “correct the 
nutrient- and sediment-related problems in the Chesapeake Bay and its tidal tributaries 
sufficiently to remove the bay and the tidal portions of its tributaries from the list of impaired 
waters (303(d) list) under the Clean Water Act.”  
 
In 2004 Maryland published two documents, the Use Attainability Analysis for Tidal Waters of 
the Chesapeake Bay Mainstem and Its Tributaries Located in the State of Maryland and Use 
Attainability Analysis for the Federal Navigation Channels Located in Tidal Portions of the 
Patapsco River, to aid in this process. Prior water quality criteria were based on the assumption 
that all areas in the bay were identical, and they did not take into account the natural variability 
of the bay’s waters. These documents provide the technical background and scientific data used 
to develop new water quality standards.  
 
The Use Attainability Analysis for Tidal Waters of the Chesapeake Bay Mainstem and Its 
Tributaries Located in the State of Maryland explains why the current designated uses cannot be 
attained in all parts of Maryland’s Chesapeake Bay and associated tidal tributaries. Maryland 
used natural conditions, human-caused conditions, and hydrologic modifications (40 CFR 
131.10(g) factors 2, 3, and 4, respectively) to demonstrate that attaining the designated uses was 
not feasible. The document also provides scientific data indicating that refined designated uses 
are attainable and would continue to protect existing uses. Finally, the document summarizes 
economic analyses, including cost estimates for implementing the appropriate control scenarios.  
 
Data Collection and Analysis 
When Maryland was assessing attainability, it considered natural conditions by examining 
paleological evidence and using water quality monitoring data. Water quality models were used 
to determine bay water quality under forest and pristine conditions. Biological and chemical 
studies conducted over the past 10 years offered a wealth of data that showed a greater frequency 
and duration of seasonal anoxic conditions beginning in the 1930s. Maryland Department of the 
Environment (MDE) personnel documented that extensive land clearance during the 18th and 19th 
centuries had led to dissolved oxygen depression in the Chesapeake Bay below dissolved oxygen 
levels characteristic of the previous 2000 years. Although better than present conditions, pre-17th 
century dissolved oxygen proxy data suggested that dissolved oxygen levels in the deep channel 
of the bay were not above 5 mg/L all the time. The modeling showed that even under pristine 
conditions, the designated uses set for the bay would not be met.  
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Human-caused conditions were also examined by modeling theoretical levels of best 
management practice (BMP) implementation. MDE scientists were able to establish that 
anthropogenic impacts, such as all forms of nutrient enrichment caused by agriculture, urban 
nonpoint sources, and other nonpoint sources, could not be remedied. The theoretical levels of 
implementation tested in the water quality models included new technologies, management 
programs, and best practices not currently part of the state or local jurisdictional pollutant control 
strategies. Three scenarios were considered: 
 

1. All-forest 
2. Pristine 
3. Everything, everywhere by everyone5  

 
The results of these modeling scenarios demonstrated that, even under pristine conditions, the 
desired dissolved oxygen criteria could not be attained in the deep channels and deep waters of 
the Chesapeake Bay during the summer. For the Maryland portion of the Chesapeake Bay that is 
affected by hydrologic modification (i.e., deep water segments of the Patapsco River), MDE 
scientists collected and analyzed the following data: 
 

 Data from the Chesapeake Bay Water Quality Model 
 Data from the Maryland Department of the Environment and Department of Natural 

Resources Core Monitoring Programs 
 Total Maximum Daily Load (TMDL) data gathered 1992–1997 

 
The results showed 77 percent non-attainment in this segment due to federally authorized 
hydrologic modification under the Rivers and Harbors Act and a complex pattern of tidal 
circulation that moves hypoxic and anoxic waters within the Chesapeake Bay system.  
 
Three types of economic analyses were performed in conjunction with developing revised water 
quality criteria for the Chesapeake Bay and its tidal waters. An analysis was undertaken to 
estimate the costs of implementing the hypothetical control scenarios. The same type of 
economic analysis was performed on the implementation plan for meeting the new bay water 
quality standards. An analysis was also performed to consider the substantial and widespread 
economic and social impacts if controls that were more stringent than those required by CWA 
sections 301 and 306 were implemented.  
 
The total projected cost, including capital and operating costs, is approximately $10 billion 
through 2010. This is the statewide evaluation of sewage treatment upgrades and BMP 
implementation levels necessary to attain the water quality standards in the bay and tidal 
tributaries. However, there is considerable uncertainty about the cost estimates, the effectiveness 
                                                 
5 Both the “all-forest” and the “pristine” scenarios were designed to represent pre-European settlement conditions to capture 
natural pollutant levels. The “all-forest” scenario incorporates nutrient and sediment loads reflecting pre-colonial land clearance, 
an atmospheric deposition reduced to 10 percent of current load, nitrogen soil storage that is elevated and incorporates some 
delivery to the Bay, and shoreline erosion at current levels. The “pristine” scenario is similar to the “all-forest” scenario except 
that the nitrogen storage level does not incorporate delivery to the bay and the shoreline erosion is set at 10 percent of current 
levels to account for pre-settlement distribution of Bay grasses. The “everything, everywhere by everyone,” or E3, scenario 
represents the boundary of what is considered physically implausible. It represents BMP implementation with no cost factors and 
few physical limitations. It also includes new technologies and management programs and practices not currently part of the state 
or local jurisdictional pollutant control strategies.  
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of the BMPs, and the level of implementation that will actually be needed. It is anticipated that 
as innovative and more effective management practices are developed, the implementation will 
evolve and affect the costs.  
 
The potential economic benefits of improving water quality in the Chesapeake Bay and its tidal 
tributaries were considered to determine whether controls more stringent than those required by 
CWA sections 301(b)(1)(A) and (B) and 306 would result in substantial and widespread 
economic and social impacts. To estimate the potential economic benefits, a regional forecasting 
model and an economic impact model were used. Results indicated that the regional economy 
should expand as a result of restoration efforts. Although there is no comprehensive estimate of 
the benefits, data suggest that the bay affects industries that generate approximately $20 billion 
and 340,000 jobs.  
 
Use Refinement 
Because Maryland determined that the designated uses for the Chesapeake Bay and its tidal 
tributaries did not fully reflect natural conditions, MDE opted to refine the uses. Through the 
refinement of Maryland’s tidal-water designated uses, the state hopes to replace nonattainable 
uses and general criteria with specific uses and criteria based on the actual needs of the 
biological community. Maryland engaged stakeholders early in the process and used the 
Chesapeake Bay Program’s Regional Criteria Guidance and Technical Development Document 
as a basis for analyses and decision-making. As a result, Maryland was able to upgrade 
designated uses on some waters and downgrade designated uses on others (from the current bay-
wide general aquatic life designation) as needed. Maryland set designated uses for segments of 
the Chesapeake Bay and its tidal tributaries so that the state would be able to assess and delist 
(from the 303(d) list of impaired waters) appropriate individual segments.  
 
The first step MDE took in deriving attainable designated uses was delineating of areas where 
different uses exist. The refined uses were based on habitats of living resources that have 
different dissolved oxygen requirements and tolerance. In addition, some of the refined uses 
were based on water clarity requirements for submerged aquatic vegetation. Designated uses can 
be multi-dimensional in space and time. Temporal variation results in a seasonal application that 
occurs because of different living resources’ life history requirements. For example, the seasonal 
spawning and early life habitat requirements of American shad would not require spawning and 
early life stage habitats year-round but only during the spring when shad spawn in the tributaries. 
Spatial variation occurs in both the horizontal and vertical dimensions of the bay. Horizontal 
components are based on bathymetry and geography; vertical components are based on 
bathymetry and pycnocline6 delineation. The five designated uses outlined in the EPA Regional 
Criteria Guidance and Technical Support Document were proposed to reflect the habitat of an 
array of recreationally, commercially, and ecologically important species and biological 
communities.  
 
MDE and its state partners, in collaboration with the Chesapeake Bay Program, took explicit 
steps to ensure that existing uses would continue to be protected. For the migratory spawning and 

                                                 
6 The pycnocline is a natural zone of rapid salinity increase that marks the boundary between fresh river water flowing toward the 
ocean and “salty” ocean water flowing into the bay. The pycnocline acts as a barrier to mixing of surface waters and the deeper 
waters below (Beaman, 2005a). 
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nursery use, deep-water seasonal use, and deep-channel seasonal uses, the application of new 
dissolved oxygen criteria will result in improvements to existing water quality conditions. The 
refined open water fish and shellfish designated use will continue to provide a level of protection 
equal to that under the current state water quality standard. The shallow-water bay grass 
designated use will ensure protection of existing uses through the application of the single best 
year methodology that MDE developed. The single best year methodology is based on historical 
data starting in the 1930s and more recent underwater bay grass distributions. This method goes 
beyond the requirements of the Clean Water Act. 
 
The Chesapeake Bay Program and Maryland assessed attainability for the refined designated 
uses by collecting a significant amount of monitoring data and developing a mathematical model 
to assess the bay’s waters to determine whether they were meeting their designated uses. 
Biologically based reference curves were also established for each designated use to allow for 
scientifically defensible assessments that considered the natural variability of the waterbody.  
 
The attainability of these uses was based on dissolved oxygen criteria for the migratory and 
spawning, open-water, deep-water, and deep-channel designated uses. Attainability for the 
shallow-water designated use was assessed based on historical and recent data on the existence 
of underwater bay grass acreage. The attainability for the chlorophyll a criteria was not assessed 
because this criterion is expressed in narrative terms and does not provide numeric values on 
which to perform analyses.  
 
Restoration Variance 
Even after achievement of nutrient and sediment cap load allocations, portions of the Chesapeake 
Bay mainstem were found to be unable to meet their designated uses. On the basis of 
Chesapeake Bay Water Quality Model simulations and analysis of existing water quality data, 
the deep-water and deep-channel uses in the middle of the Chesapeake Bay mainstem were 
shown to be unattainable. Maryland officials recognized that partial attainment would be 
possible, but making this change to the water quality standard was not politically or publicly 
palatable. In addition, the state did not believe that traditional approaches such as use removal, 
specific discharger variance, or establishment of less protective criteria would be consistent with 
the state’s long-term water quality goals. To solve this problem, a restoration variance was added 
to Maryland’s proposed water quality standards as a refinement to proposed criteria.  
 
A restoration variance allows dissolved oxygen criteria to slightly exceed the requirement up to 
7% in a couple of the deepest areas of the Bay. This modification to the Bay water quality 
standards was necessary because in those few deep areas, we may not meet the dissolved oxygen 
requirements. Even after spending billions of dollars to reduce nitrogen, phosphorus, and 
sediment pollution to clean up the rest of the Bay, essentially doing everything we know how to 
do at this time, the deep areas still could not attain the dissolved oxygen standard. This is a 
better, more protective alternative than lowering the standard based on current understanding. 
The information will be updated periodically to keep the water quality standard focused on 
protecting living resources, rather than proposing something less protective. The State is required 
to review the restoration variances at least every three years (based on EPA regulations), and 
adjust it accordingly. (Note: this paragraph was taken from MDE’s website 



Chesapeake Bay UAAs 

 

EPA 821-R-07-001  March 2006 38

http://www.mde.state.md.us/programs/waterprograms/tmdl/wqstandards/faqs.asp on March 9, 
2006) 
An example of how this appears in Maryland’s adopted and approved water quality standards is: 
“For the dissolved oxygen criteria restoration variance for Chesapeake Bay Mainstem Segment 4 
mesohaline (CB4MH) seasonal deep-water fish and shellfish subcategory, not lower for 
dissolved oxygen in segment CB4MH than the stated criteria for the seasonal deep-water 
seasonal fish and shellfish use for more than 7 percent spatially and temporally (in combination), 
from June 1 to September 30.” 
 
A restoration variance is a temporary modification that allows for the realistic recognition of 
current conditions, while retaining the designated use and setting attainment as a future goal. The 
variance allows for iterative refinements using quantified implementation, measured reductions, 
and monitoring data during triennial reviews. The restoration variance is applied to a designated 
use over an entire waterbody segment, rather than directed at a specific discharger or group of 
dischargers. Segments of the Chesapeake Bay that require variances are the Chesapeake Bay 
Mainstem under the deep-water seasonal fish and shellfish and deep-channel seasonal refuge use 
and the Patapsco River under the deep-water seasonal fish and shellfish use.  
 
In addition to a restoration variance, MDE has also proposed a subcategory for the Patapsco 
River section of the Chesapeake Bay. An analysis of existing water quality data indicates that the 
dissolved oxygen criteria for the deep-channel seasonal refuge use cannot be met in this segment, 
even with projected nutrient reductions from point sources and the application of the Tributary 
Strategies reduction for nonpoint sources. Maryland developed a UAA to support this proposed 
subcategory. 
 
The Use Attainability Analysis for the Federal Navigation Channels Located in Tidal Portions of 
the Patapsco River describes a number of federally authorized hydrologic modifications under 
the Rivers and Harbors Act and a complex pattern of tidal circulation that has caused 
nonattainment of existing designated uses in the Patapsco River. MDE ran six sensitivity 
scenarios of the Chesapeake Bay Model to estimate the influence of the different loading sources 
and estimate the extent of impairments due to natural- and human-caused conditions. Results 
showed 77 percent nonattainment, even at a simulated point source reduction level of 
“everything, everywhere, by everybody,” or E3. Due to this significant nonattainment, MDE 
proposed that there be further refinement of water quality criteria in this segment with the 
applicable dissolved oxygen criteria being 0 mg/L from June 1 to September 30, inclusively. 
Both the restoration variance and the limited use designation for the navigation channel will be 
revised in the next Maryland triennial Water Quality Standards review in 2007. Maryland will 
promulgate adjustment to these new portions of the water quality standards, as appropriate.  
 
Conclusion 
Maryland promulgated new water quality standards that included refined aquatic life uses. In 
2005 EPA approved the changes to the state’s water quality standards.  
 
Supporting materials for this case study are available in Appendix F. 
 

http://www.mde.state.md.us/programs/waterprograms/tmdl/wqstandards/faqs.asp
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Appendix A: 
Kansas and New York UAA 

Worksheets 



Crosby Creek UAA Worksheet 







Antelope Creek UAA Worksheet 



 
 



Stream Name Antelope Creek HUC8 11040008 Segment 16Site A

Count Clark Legal Description SE 1/4  SW 1/4   Sec: 21   Town: 33 S   Range: 24 W

Date  5/15/01 Time 10:55:00 AM

Upstream Riffle

Upstream Run

Upstream Pool width:  2'   "   length:   '   "   depth avg.:   '   "   depth max:   '  2"

Downstream Riffle

Downstream Run

Downstream Pool

Flow Present?  (describe)
No.  Channel is dry downstream.

Predominant Substrate Typ Silt

Plants Frogs Insects Fish Crawfish Snails

Describe:

Perennial (permanent flow) Intermittent (permanent water

Ephemeral (seasonal water)

Observation
Ephemeral pool in channel upstream.  Very poorly defined, dry channel downstream with terrestrial vegetation spanning 
channel.

Aquatic Life Observe

Stream Description

Stream type:



 
 



Stream Name Antelope Creek HUC8 11040008 Segment 16Site B

Count Clark Legal Description SE 1/4  SE 1/4   Sec:  7   Town: 33 S   Range: 24 W

Date  5/15/01 Time 11:10:00 AM

Upstream Riffle

Upstream Run

Upstream Pool

Downstream Riffle

Downstream Run

Downstream Pool

Flow Present?  (describe)
No.  Completely dry.

Predominant Substrate Typ

Plants Frogs Insects Fish Crawfish Snails

Describe:

Perennial (permanent flow) Intermittent (permanent water

Ephemeral (seasonal water)

Observation
Terrestrial grasses and forbs span width of channel.  Channel very pooly defined/absent.

Aquatic Life Observe

Stream Description

Stream type:



 



Stream Name Antelope Creek HUC8 11040008 Segment 16Site C

Count Clark Legal Description SE 1/4  NW 1/4   Sec:  1   Town: 33 S   Range: 25 W

Date  5/15/01 Time 11:15:00 AM

Upstream Riffle

Upstream Run

Upstream Pool

Downstream Riffle

Downstream Run

Downstream Pool

Flow Present?  (describe)
No.  Completely dry.

Predominant Substrate Typ Silt

Plants Frogs Insects Fish Crawfish Snails

Describe:

Perennial (permanent flow) Intermittent (permanent water

Ephemeral (seasonal water)

Observation
Rain puddle upstream is not on channel.  Terrestrial vegetation spans channel.  Windmill and stock tank in very poorly 
defined channel downstream.

Aquatic Life Observe

Stream Description

Stream type:



KANSAS USE ATTAINABILITY ANALYSES (UAAs) COMPLETED IN 2001

X

E

RETAIN:

DELETION PROPOSED

Aquatic Life Use Support
Primary Contact Recreation
Secondary Contact Recreation

Food Procurement

Irrigation Watering 

Livestock Watering
Domestic Water Supply

Industrial Water Supply

Groundwater Recharge

HUC 8 NUMBER:

SEGMENT NUMBER:

STREAM NAME:

11040008

Antelope Cr

16

CIMARRON RIVER BASINBASIN:

CLASSIFIED IN KANSAS SURFACE 
WATER REGISTER (1999) 1 :

USE DESIGNATIONS: 1999 REGISTER PROPOSED

Stream segment not classified due to Statutory definition as an ephemeral stream, 
grass or vegetative waterway, culvert, or ditch.

Zero flow with pooling. Cost of classifying 
stream outweigh the benifts of classification.

P means primary contact recreation. 

1

2

X

X

2

3

3

E= expected aquatic life use water
S= special aquatic life use water
R= restricted aquatic life use water

4

4  Q means secondary contact recreation.  Secondary contact recreation was not delineated in 
1999 Register.  Per 1999 Kansas Water Quality Standards (KSWQS), all classified surface waters 
where no UAA had been completed were designated for secondary contact recreational use 

UAA survey documented no aquatic resource.

by default.



New York UAA Worksheet 
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I. INTRODUCTION 
 
The Regional Board is proposing to amend its Basin Plan to acknowledge the inherent 
danger of recreating in engineered flood control channels during unsafe conditions 
characterized by high velocities and deep water. Specifically, the Regional Board 
proposes to suspend the recreational beneficial use(s) in engineered flood control 
channels where access can be restricted during and immediately following significant 
storm events to address the physically unsafe conditions in these channels. At present, the 
recreational beneficial uses (Water Contact Recreation or REC-1 and Non-contact Water 
Recreation or REC-2) assigned to these channels apply at all times, regardless of weather 
conditions or any other condition that could make recreational activities unsafe or 
infeasible.  The proposed amendment would revise the recreational beneficial use 
designations (REC uses) for these engineered channels to reflect recreational use(s) that 
are temporarily suspended during and immediately following defined storm events.  
 
Engineered flood control channels are constructed to reduce the incidence of flooding in 
urbanized areas by conveying stormwater runoff to the ocean or other discharge point as 
efficiently as possible. To accomplish this, the channels are usually lined, on the sides 
and/or bottom, with rip-rap or concrete. This modification creates “swiftwater” 
conditions during and immediately following storm events (see Exhibit 1, Photo 1). The 
vertical walls or steep-sided slopes of these channels in conjunction with restrictive 
fencing limit direct access to channelized creeks and streams for the purpose of 
recreational use (see Exhibit 1, Photos 2, 3, and 4).  
 
The inherent danger of recreating in these channels during and immediately following 
storm events is widely recognized and is already addressed by Los Angeles and Ventura 
Counties through county policies. In Los Angeles County, protocols for locking access 
gates to flood control channels and preparing for possible swift-water rescues in these 
channels during defined storm events have been set by the Los Angeles County, 
California Multi-Agency Swift Water Rescue Committee. In Ventura County, access 
gates to these channels are kept locked at all times. 
 
Since the suspension of the REC use(s) during defined storm events reduces the level of 
protection for the water body, the USEPA requires the Regional Board to conduct a use 
attainability analysis (UAA) for each water body to which the suspension would apply 
(USEPA, 2002, 1998, 1994).  To meet these requirements, the Regional Board has 
developed this categorical UAA for all engineered flood control channels during defined 
storm events.  
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II. BACKGROUND 
 

A. Designation of Beneficial Uses 
 

According to 40 C.F.R. § 131.3(f), designated uses are those uses specified in water 
quality standards for each water body or segment whether or not they are being attained. 
Section 101(a)(2) of the federal Clean Water Act (CWA) says, “it is the national goal that 
wherever attainable, an interim goal of water quality which provides for the protection 
and propagation of fish, shellfish, and wildlife and provides for recreation in and on the 
water be achieved by July 1, 1983.”  
 
40 C.F.R. §131.10 directs States on the designation of uses: 

(a) Each State must specify appropriate water uses to be achieved and protected.  
The classification of the waters of the State must take into consideration the use 
and value of water for public water supplies, protection and propagation of fish, 
shellfish and wildlife, recreation in and on the water, agricultural, industrial and 
other purposes including navigation.  In no case shall a State adopt waste 
transport or waste assimilation as a designated use for any waters of the United 
States. 
 
(b) In designating uses of a water body and the appropriate criteria for those uses, 
the State shall take into consideration the water quality standards of downstream 
waters and shall provide for the attainment and maintenance of the water quality 
standards of downstream waters.   
 
(c) States may adopt sub-categories of a use and set the appropriate criteria to 
reflect varying needs of such sub-categories of uses, for instance, to differentiate 
between cold water and warm water fisheries.   
 
(d) At a minimum, uses are deemed attainable if they can be achieved by the 
imposition of effluent limits required under sections 301(b) and 306 of the Act 
and cost-effective and reasonable best management practices for nonpoint source 
pollution. 

 
B. Recreational Use Designations in the Los Angeles Region 
 

Existing and potential uses of inland surface waters in the region are listed in Table 2-1 of 
the Basin Plan (CRWQCB, 1994). The Basin Plan defines recreational uses as follows: 
 

Water Contact Recreation (REC-1): “Uses of water for recreational activities 
involving body contact with water, where ingestion of water is reasonably 
possible. These uses include, but are not limited to, swimming, wading, water-
skiing, skin and scuba diving, surfing, white water activities, fishing, or use of 
natural hot springs.” (CRWQCB, 1994, p. 2-2) 
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Non-contact Water Recreation (REC-2): “Uses of water for recreational activities 
involving proximity to water, but not normally involving body contact with water, 
where ingestion of water is reasonably possible. These uses include, but are not 
limited to, picnicking, sunbathing, hiking, beachcombing, camping, boating, 
tidepool and marine life study, hunting, sightseeing, or aesthetic enjoyment in 
conjunction with the above activities.” (CRWQCB, 1994, p. 2-2) 
 

Per 40 C.F.R. 131.3(f), existing beneficial uses refer to those beneficial uses that have 
been attained for a water body on, or after, November 28, 1975. Potential use 
designations are based on a number of factors, including: 

a) plans to put the water to such future use, 
b) potential to put the water to such future use, 
c) designation of a use by the Regional Board as a regional water quality goal, or 
d) public desire to put the water to such future use (CRWQCB, 1994). 

 
C. Historical Basis for Recreational Use Designations in the Los Angeles Region 
 

As stated earlier, section 101(a)(2) of the federal Clean Water Act (CWA) states that, “it 
is the national goal that wherever attainable, an interim goal of water quality which 
provides for the protection and propagation of fish, shellfish, and wildlife and provides 
for recreation in and on the water will be achieved by July 1, 1983.” This formed a broad 
basis for the beneficial use designations for surface waters of the State.  
 
In addition to this consideration, a comprehensive review of existing data and solicited 
input from stakeholders was conducted in the early 1970s to determine the existing and 
potential beneficial uses for the waters of the Los Angeles Region. These were the bases 
for the beneficial uses as designated in the 1975 Water Quality Control Plans for the Los 
Angeles River Basin and Santa Clara River Basin (Basin Plans). Data and reports for this 
assessment were obtained from the California Departments of Health, Fish and Game, 
Conservation, and Water Resources, as well as the Southern California Association of 
Governments, County of Los Angeles, Los Angeles County Flood Control District, and 
various regional and local water agencies. Comments received from public agencies, 
public utilities, industrial organizations, water companies and private citizens were also 
considered (CRWQCB, 1975). Beneficial uses identified included existing or potential 
water contact recreation (REC-1) for virtually all waters in the region, and non-contact 
water recreation (REC-2) for most waters in the region.  
 
Prior to the 1994 update of the Basin Plans, researchers at California State University, 
Fullerton conducted a comprehensive review of the Region’s beneficial uses under a 
contract with the Regional Board (Saint, Prem K., et al., 1993). The review included an 
evaluation of existing data, detailed field investigations and surveys of agencies and 
interest groups. Over 350 sites were surveyed as part of the field investigations and 50 
agencies and interest groups were contacted and asked to provide input to the study. 
Based on the study results, the researchers recommended the addition of 126 rivers, 44 
lakes and reservoirs, 45 groundwater basins, 9 coastal features and 108 wetlands and 
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accompanying beneficial uses to the revised Basin Plan. On the basis of field surveys and 
interviews, “existing”, “intermittent” or “potential” REC-1 and REC-2 uses were 
proposed for many of these newly included water bodies.  
 

D. Regional and National Developments Regarding Recreational Use 
Designations 

 
The 1994 Basin Plan preserved these recreational beneficial uses. Recently, however, the 
validity and appropriateness of the REC use(s) assigned to engineered flood control 
channels where access is restricted or prohibited due to public safety concerns has been 
questioned by public agencies such as the Los Angeles County Department of Public 
Works (LACDPW) (County of Los Angeles DPW, 2001, 2002a, 2002b, 2002c). In light 
of these concerns and similar concerns expressed by the State Water Resources Control 
Board (State Board), the Regional Board submitted a letter to the State Board outlining 
possible alternatives for re-evaluating the REC beneficial use(s) assigned to these 
engineered channels (LARWQCB, 2002).1 One of these alternatives was to conduct a 
categorical UAA for the REC use(s) of all engineered flood control channels with 
restricted or prohibited access during defined storm events corresponding to physically 
unsafe conditions.  
 
The USEPA has also recently recognized potential circumstances where REC use(s) may 
be inappropriate due to high wet weather flows that result in dangerous conditions 
physically precluding recreation (USEPA, 2002). Specifically, USEPA states in its 
Implementation Guidance for Ambient Water Quality Criteria for Bacteria, May 2002 
Draft, that “an intermittent REC-1 use may be appropriate when the water quality criteria 
[referred to in State terminology as "objectives"] associated with REC-1 are not 
attainable for all wet weather events” (p. 32). One example used by USEPA is high wet 
weather flows that result in dangerous conditions physically precluding recreation such as 
arroyo washes in the arid west. In light of this type of situation, USEPA suggests that 
meeting the REC-1 bacteriological objectives may be suspended during defined periods 
of time, usually after a specified hydrologic or climatic event, or for a specified number 
of events or days per year.  
 

                                                           
1 Most recently, during a public hearing to consider approval of a Basin Plan amendment updating the 
Region’s bacteria objectives set to protect the REC-1 use, State Board expressed concerns about the 
appropriateness of assigning recreational beneficial uses to engineered flood control channels where access 
is restricted or prohibited (see State Board Resolution No. 2002-0142). 
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III.  PROPOSED ACTION 

The Regional Board proposes to suspend the REC use(s) assigned to engineered flood 
control channels during and immediately after defined storm events where access to the 
channel can be restricted during the defined conditions. The rationale for this suspension 
is, first, that these storm events result in high flows/velocities that create physically 
unsafe conditions that cannot be remedied. Second, during these storm events, it is the 
policy of Los Angeles County to lock the access gates to these channels due to the 
inherent danger of recreating in these channels during wet weather, thus preventing 
individuals from engaging in recreational activities in the channel. The policy of Ventura 
County is to keep access gates to these flood control channels locked at all times. 
 

A. Water Bodies Covered by Amendment 
 
Staff evaluated whether to conduct water body-by-water body UAAs or a categorical 
UAA covering all water bodies meeting certain criteria. For this limited circumstance, 
staff proposes a regional approach, since all water bodies subject to the suspension of 
REC use(s) have similar features that justify it. Specifically, water bodies to which the 
suspension of the REC use(s) would apply during the defined conditions include those 
meeting all of the following criteria: 

a) inland water bodies 
b) flowing water bodies  
c) engineered channels  
d) water bodies where access can be restricted or prohibited (through fencing/signs)  
 

See Appendix 1 for a list and map of the 61 inland, flowing water body segments in Los 
Angeles and Ventura Counties to which the suspension would apply.2  
 
A categorical suspension of REC use(s) during and immediately following defined storm 
events for inland, flowing engineered channels where access is restricted or prohibited is 
a practical approach and does not reduce public health protection in these channels, since 
the recreational use(s) do not exist under the proposed conditions for the suspension.3 
Furthermore, as discussed in section VI.A, downstream REC uses must continue to be 
protected. As described earlier, engineered channels are designed to convey water rapidly 
out to a discharge point, making conditions unusually unsafe for recreational activities 
during high flows/velocities associated with storm events.  While not sufficient alone to 
                                                           
2 These water bodies were selected using a two-step approach. First, staff identified all inland, flowing 
water bodies listed in Table 2-1 of the Basin Plan where the REC use(s) were qualified due to restricted or 
prohibited access. Second, staff circulated this list internally among staff knowledgeable about the 
proposed water bodies to confirm that each of the water bodies met the criteria for inclusion in the 
proposed amendment. Staff will follow-up with field surveys of the candidate water bodies where 
necessary to confirm physical characteristics and access restrictions.  
3 The recreational uses do not exist because (1) during the defined wet weather conditions, the velocity and 
depth of the water in these channels renders them unsafe for recreation and (2) under the defined wet 
weather conditions, Los Angeles County routinely locks all access gates to these flood control channels and 
Ventura County keeps access gates to flood control channels locked at all times. 
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trigger a suspension of the REC uses, restricted or prohibited access to these channels is 
also proposed as a complementary prerequisite for the suspension to ensure that people 
cannot access a water body during the defined wet weather periods.4     
 
Staff evaluated, but does not recommend applying the suspension of REC use(s) to all 
inland water bodies for the following reasons.5 Inland water bodies include those that 
would not be subject to the high flows/velocities that occur in engineered channels.  For 
example, lakes obviously are not characterized by high flows/velocities during storm 
events that would result in unsafe conditions.  As for other inland, flowing water bodies, 
they may have neither (1) conditions of an engineered channel that would make 
recreation unsafe during storm events nor (2) restricted or prohibited access.  
 

B. Condition Triggering Suspension of REC Use(s) 
 
Staff evaluated several possible triggers for the suspension of REC use(s) in engineered 
channels with restricted or prohibited access. These included: 

a) flow and velocity (e.g., "swiftwater" conditions),  
b) depth (e.g., outside of low flow channel), and 
c) rainfall (e.g., total daily rainfall).  

 
A summary of staff’s evaluation regarding the feasibility and appropriateness of using 
each of these triggers is provided in Appendix 2. 
 
Based on this evaluation, staff concludes that rainfall is the most appropriate trigger. The 
reason for this is three-fold. First, the Los Angeles County, California Multi-Agency 
Swift Water Rescue Committee uses rainfall prediction as the basis for routinely locking 
access gates to County flood control channels and putting swiftwater rescue personnel on 
alert. Written guidance for County personnel and other involved agencies is provided by 
the Committee in the “Operational Standards and Guidelines Document” (dated 
December 10, 1999).  This document outlines the protocols used by the City of Los 
Angeles Fire Department, County of Los Angeles Fire Department, Sheriff’s Department, 
Lifeguards and Department of Public Works to prepare for and provide swift-water 
rescues.  Under the “Water Rescue Pre-Deployment Section” (Sec. 6.00, p. 13), three 
storm levels are defined (Levels 1-3) based on storm warnings with an 80% prediction of 
specified levels (e.g., ½ inch, 1 inch, 1½ inches) of rain over 24 hours.6 The following are 
the three alert levels: 
 

                                                           
4 USEPA states, “For states and authorized tribes using this [high-flow cutoff] approach, EPA encourages 
the development of an plan to communicate to the public the conditions under which recreation should not 
occur” (USEPA, 2002, p. 34). 
5 Furthermore, staff evaluated, but does not recommend applying the suspension to coastal water bodies, 
since there is use during and immediately following storm events (e.g. surfing) and access is not restricted. 
6 According to LA County Flood Control, these protocols are implemented in the following way. There are 
12 superintendents who are responsible for closing gates to flood control channels in LA County when they 
deem appropriate. Each superintendent looks at Doppler information generally and estimates for their 
geographic region whether they should close the gates.   
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Level 1 1 inch of rain (if unsaturated ground) or ½ inch (if saturated ground)  

Level 2 1 ½ inch of rain (if unsaturated ground) or 1 inch (if saturated ground)  

Level 3 Rainfall/saturation levels exceeding those listed for Level 2   
Generalized flash floods, urban flooding and/or mud and debris flows 
Urban flooding with possible life hazards.  

 
Other factors that the agencies consider when determining deployment levels include: 
1) The effect of major wildland and interface burn areas.  Large burn areas result in 

increased runoff and high potential for mud and debris flows and flash floods. 
2) Flood watches and flood warnings. 
3) Real time effects of the storm, which may differ from weather forecasts, resulting in 

severe conditions in particular geographic areas. 
4) Releases in the flood control channels.  
 
At the Level 1 Alert threshold, County personnel routinely lock all access gates to flood 
control channels. Access gates are kept locked for at least 24 hours after the storm event 
(Burke, J., 2003, personal communication). 
 
The second reason that rainfall is selected as the most appropriate trigger is because there 
are numerous rain gages throughout Los Angeles and Ventura Counties making 
precipitation data readily available whereas flow, velocity and depth data are not 
available for all candidate channels (see Appendix 2 for more details). Third, rainfall is 
an adequate proxy for high flows/velocities resulting in unsafe conditions, given the 
reliance on rainfall prediction by the Multi-Agency Swift Water Rescue Committee. To 
confirm this, staff used five years of data (water years 1998-2002) to match days above 
the Level 1 Alert rainfall thresholds of ½ inch or 1 inch with corresponding flow, velocity 
and depth data in several local channels and compared this data to swift-water rescue data 
from these same channels as well as other agencies’ protocols for evaluating when 
conditions in these channels are unsafe. Specifically, staff relied upon a protocol used by 
the USGS and the County of Orange in which in-stream conditions are evaluated using 
the following calculation to determine whether it is safe for monitoring personnel to be in 
a stream or channel. The calculation is the peak depth (in feet) multiplied by the peak 
velocity (in feet/second). If the result is greater than or equal to 10, then it is considered 
unsafe (Caldwell, A., 2003, personal communication; County of Orange, 2001).  
 
The results of this analysis demonstrate that a significant percentage (63% on average 
and as much as 83%) of unsafe days (as determined using the USGS protocol described 
above) occur on days where the preceding day’s rainfall was greater than ½ inch, 
regardless of whether ground conditions were saturated or unsaturated.7 See Appendix 3, 
Table 1. (The counterpoint to this is that on average 37% of unsafe days occur on days 

                                                           
7 In the data analysis, staff compared the preceding day’s rainfall to conditions on the target day. Staff 
chose this approach due to the lag time associated with storm flows. See Appendix 3, Figures 1 to 3, for an 
example of this lag time. Had staff compared both the preceding day’s rainfall as well as rainfall on the 
target day to conditions on the target day, the percentages above may have been slightly higher.  
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outside of the defined wet weather conditions.) Additionally, 36 percent of documented 
swift-water rescues from 2001 to 2002 occurred on days with rainfall greater than or 
equal to ½ inch, while 71% occurred on days considered “unsafe”.8 See Appendix 3, 
Table 2. Finally, our analysis shows that, on average, 82% of days and as high as 100% 
of days where the preceding day’s rainfall was greater than ½ inch were considered 
unsafe per the USGS protocol, regardless of whether the ground was saturated. See 
Appendix 3, Table 1.  (Again, the counterpoint to this is that on average 18% of days 
where the preceding day’s rainfall was greater than ½ inch were not considered unsafe.) 
The results of this analysis show that using days with greater than ½ inch of rainfall and 
the following day will provide protection by suspending the use during 63% of unsafe 
days. Additionally, this trigger appears appropriate and justifiable based on this analysis, 
since on average 82% of days where the preceding day’s rainfall was greater than ½ inch 
were considered unsafe. See Appendix 3 for a more detailed discussion and presentation 
of this analysis.  
 
On the basis of the detailed data analysis described above and in Appendix 3, staff 
proposes to use the Level 1 Alert (with saturated conditions) threshold [rainfall greater 
than or equal to ½ inch as measured at the closest rain gage] as the trigger for suspension 
of the REC use(s) assigned to a particular engineered channel.9 Staff proposes to use the 
Level 1 Alert (with saturated conditions) threshold because rainfall in Southern 
California tends to be concentrated over a short “wet season” during November to March 
and, in particular, from January to March, leading to a greater likelihood of saturated 
conditions as compared to unsaturated conditions. Furthermore, staff’s analysis indicates 
that days deemed “unsafe” based on other agencies’ protocols are more likely to occur on 
days where the preceding day’s rainfall is between ½ to 1 inch than on days where the 
preceding day’s rainfall is greater than 1 inch, regardless of ground conditions (i.e. 
saturated vs. unsaturated).10 See Appendix 3, Table 1. Therefore, it is more protective of 
public safety to use the ½ inch rain threshold than the 1 inch rain threshold (i.e., the 
recreational use(s) will be suspended on a greater number of unsafe days if the ½ inch 
threshold is used as compared to the 1 inch threshold). In addition, due to the lag time 
associated with storm flows, staff proposes to apply the suspension for 24 hours after the 
specified rain event. (See Appendix 3, Figures 1 to 3.) This comports with the policy of 
Los Angeles County to keep all access gates locked for a minimum of 24 hours following 
the specified rain event (Burke, J., 2003, personal communication). 

                                                           
8 Eighty-two percent of swift-water rescues from 2001 to 2002 occurred on days with rainfall greater than 
0.1 inch or days following rainfall of greater than 0.1 inch. 
9 Staff evaluated several methods for identifying the precipitation corresponding to a particular engineered 
channel. These included using one centralized rain gage per county, one gage per watershed, or the closest 
gage to the engineered channel. Due to the variability in rainfall in the region, as confirmed by our analysis 
of these different methods, staff concluded that the closest rain gage to the engineered channel should be 
used. Consideration should be given to the completeness and quality of the data from that gage. If the data 
are incomplete or of poor quality, the next closest gage should be used. 
10 This can be explained by the fact that there tend to be more days with rainfall between ½ to 1 inch than 
days with rainfall greater than 1 inch. However, it is also insightful that the percentage of unsafe days 
where the preceding day’s rainfall was between ½ inch and 1 inch (32%) is similar to the percentage of 
unsafe days where the preceding day’s rainfall was greater than 1 inch (26%). 
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IV. LEGAL JUSTIFICATION FOR SUSPENSION OF REC USE(S) 

 
A. Legal Requirements for Removal of Designated Uses 
 

Per 40 C.F.R. § 131.10(g), States may remove a designated use that is not an existing use, 
as defined in 40 C.F.R. § 131.3, or establish subcategories of use if the State can 
demonstrate that attaining the designated use is not feasible for one or more of the 
following reasons: 

1. Naturally occurring pollutant concentrations prevent the attainment of the use,  
2. Natural, ephemeral, intermittent or low flow conditions or water levels 

prevent the attainment of the use, unless these conditions may be compensated 
for by the discharge of sufficient volume of effluent discharges without 
violating State water conservation requirements to enable uses to be met; 

3. Human caused conditions or sources of pollution prevent the attainment of the 
use and cannot be remedied or would cause more environmental damage to 
correct than to leave in place;  

4. Dams, diversions or other types of hydrologic modifications preclude the 
attainment of the use, and it is not feasible to restore the water body to its 
original condition or to operate such modification in a way that would result 
in the attainment of the use;   

5. Physical conditions related to the natural features of the water body, such as 
the lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, 
unrelated to water quality, preclude attainment of aquatic life protection uses; 
or  

6. Controls more stringent than those required by sections 301(b) [Effluent 
Limitations] and 306 [National Standards of Performance] of the Act would 
result in substantial and widespread economic and social impact. 

 
1. Restrictions on Removal of Use: 40 C.F.R. § 131.10  
 

Federal regulations restrict States from removing designated beneficial uses. Specifically 
40 C.F.R. § 131.10 (h) prohibits States from removing designated uses if: 

1. They are existing uses, as defined in 40 C.F.R. § 131.3, unless a use requiring 
more stringent criteria is added; or  

2. Such uses will be attained by implementing effluent limits required under 
sections 301(b) and 306 of the Act and by implementing cost-effective and 
reasonable best management practices.   

 

Furthermore, 40 C.F.R. § 131.10(i) states that where existing water quality standards 
specify designated uses less than those which are presently being attained, the State shall 
revise its standards to reflect the uses actually being attained. 
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2. Use Attainability Analyses: 40 C.F.R. § 131.3(g)   

 
40 C.F.R. § 131.3(g) defines a use attainability analysis (UAA) as a structured scientific 
assessment of the factors affecting the attainment of the use which may include physical, 
chemical, biological, and economic factors as described in § 131.10(g). 
 
Under section 40 C.F.R. § 131.10(j) of the Water Quality Standards Regulation, States 
are required to conduct a UAA whenever a State wishes to remove a designated use that 
is specified in section 101(a)(2) of the Act or adopt subcategories of uses specified in 
section 101(a)(2) that require less stringent criteria. 
 
 

USEPA (2002) provides guidance on conducting UAAs for recreational uses and 
provides the following factors that may be addressed: 

a) physical analyses considering the actual use (as of November 28, 1975), 
public access to the water body, facilities promoting the use of recreation, 
proximity to residential areas, safety considerations, and substrate, depth, 
width, etc. of a water body; 

b) chemical analyses of existing water quality ; 
c) potential for water quality improvements including an assessment of nutrients 

and bacteriological contaminants; and 
d) economic/affordability analyses. 

 
This reaffirms previous USEPA guidance in which USEPA suggested that, when 
evaluating recreational uses, States look at a suite of factors such as whether the water 
body is actually being used for primary contact recreation, existing water quality, water 
quality potential, access, recreational facilities, location, proximity to residential areas, 
safety considerations, and physical conditions of the water body in making any use 
attainability decision (USEPA, 1994).  
 
On the subject of physical analyses, USEPA has previously stated that, “physical factors, 
which are important in determining attainability of aquatic life uses, may not be used as 
the basis for removing or not designating a recreational use consistent with the CWA 
section 101(a)(2) goal” (US EPA, 1994). This precludes States from relying upon either 
factor 2 (low flows) or factor 5 (physical factors in general) as the sole basis for 
determining attainability of recreational uses. The reason for this preclusion is that States 
and USEPA have an obligation to do as much as possible to protect the health of the 
public.  In certain instances, people will use whatever water bodies are available for 
recreation, regardless of the physical conditions (USEPA, 1994).   
 
USEPA is in the process of considering whether the regulation or Agency guidance 
should be amended to allow consideration of physical factors, alone, as the basis for 
removing, or not designating primary contact recreational uses (USEPA, 1998). As part 
of this process, USEPA has convened a national workgroup to discuss recreational use 
designations. A key topic being vetted by the workgroup is Use Attainability Analyses 
for recreational uses.  
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B. Legal Justification for Suspension of REC Use(s) during Defined Rain 
Events 
 

Suspension of REC use(s) in engineered channels with restricted or prohibited access 
during rainfall of greater than or equal to ½ inch and the 24 hours following the rain 
event is legally justified for three reasons. These are: 

(1) During the defined wet weather events, recreation is not an existing use in 
engineered channels,  

(2) Under the defined wet weather conditions during which the suspension 
would apply, recreational uses in these channels are not attainable through 
effluent limitations under CWA section 301(b)(1)(A) and (B) and section 
306 or through cost effective and reasonable best management practices, 
and  

(3) These water bodies meet two of the six conditions listed in 40 C.F.R. 
131.10(g) during the defined wet weather conditions. 

 
The logic underlying each of these reasons is discussed in detail below. 
 

1. During the defined wet weather events, recreation is not an 
existing use in engineered channels. 

 
During the defined wet weather conditions, recreation is not an existing use in engineered 
flood control channels with restricted access, for two related reasons.11 First, during the 
defined wet weather conditions, the rate of flow, velocity and depth of the water in 
engineered channels renders them unsafe for individuals to engage in recreational 
activities. This is particularly true for REC-1 activities because REC-1 involves body 
contact recreation.  As presented earlier, the definition of REC-1 is:  

 
“Uses of water for recreational activities involving body contact with 
water, where ingestion of water is reasonably possible.  These uses 
include, but are not limited to, swimming, wading, water-skiing, skin and 
scuba diving, surfing, white water activities, fishing or use of natural hot 
springs.” (CRWQCB, 1994, p. 2-2)  

 
While REC-2 does not normally involve body contact with water, it does involve 
recreational activities in close proximity to water. As a result, REC-2 activities may result 
in accidental contact with water. Due to the extreme danger associated with recreation in 
or near these channels during the defined wet weather conditions, REC-2 activities, 
which may involve accidental contact with the water, are also unsafe. This is because if 
someone recreating near the water body fell into the water, they could be quickly swept 
downstream due to the high velocities, flow rates, and depths characterizing the defined 

                                                           
11 Note that while some of the water bodies proposed for inclusion in this amendment have “existing” REC 
uses assigned to them, these uses have never been “existing” during the defined wet weather conditions for 
the reasons discussed below. 
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wet weather conditions. Furthermore, the geometry of these flood control channels (i.e. 
vertical or steeply sloped sides) makes it extremely difficult to get out of the channel 
during these conditions. See section III.B and Appendix 3 for a detailed analysis of 
unsafe conditions. (See Exhibit 1, Photos 4 and 5.) 
 
Second, under the defined wet weather conditions including the 24 hours after the rain 
event, Los Angeles County routinely locks all access gates to these flood control channels 
per the protocols outlined in the “Operational Standards and Guidelines Document” 
(December 10, 1999) prepared by the Multi-Agency Swift Water Rescue Committee. 
Access gates to engineered flood control channels in Ventura County are always locked. 
Therefore, recreational activities are prohibited in these channels under the defined wet 
weather conditions. (See Exhibit 1, Photos 6 and 7.) 
 

2. Under the defined wet weather conditions during which the 
suspension would apply, recreational uses are not attainable through 
effluent limitations under CWA section 301(B)(1)(A) and (B) and 
section 306 or through cost effective and reasonable best 
management practices. 

 
Due to the design of the engineered flood control channels, recreational uses are not 
attainable during the defined wet weather conditions that would trigger the suspension 
even if water quality was adequate to support the uses. In other words, it is not water 
quality that ultimately precludes attainment of the REC uses, but rather the physical 
conditions during the defined wet weather conditions in hydrologically modified 
(engineered) channels. This is because, as described earlier, engineered flood control 
channels are constructed to reduce the incidence of flooding in urbanized areas by 
conveying stormwater runoff to the ocean or other discharge point as efficiently as 
possible. To accomplish this, the channels are usually lined, on the bottom and sides, with 
rip-rap or concrete. Furthermore, the channel sides are usually vertical or steeply sloped. 
These modifications, necessary for flood control, create “swiftwater” conditions during 
and immediately following storm events. Due to the need for flood control during storm 
events, these channels cannot be modified to eliminate the physical danger associated 
with recreation in or near these channels during wet weather conditions.    

 
3. These water bodies meet two of the six conditions listed in 40 
C.F.R. 131.10(g). 

 
As described earlier, there are six factors that may be used to justify removal of a 
designated use that is not an existing use or the establishment of sub-categories of a use. 
Federal regulation (40 C.F.R. 131.10(g)) requires that at least one of these six factors be 
met. These six factors are as follows: 

1. Naturally occurring pollutant concentrations prevent the attainment of the use; 
or 

2. Natural, ephemeral, intermittent or low flow conditions or water levels 
prevent the attainment of the use, unless these conditions may be compensated 
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for by the discharge of sufficient volume of effluent discharges without 
violating State water conservation requirements to enable uses to be met; or 

3. Human caused conditions or sources of pollution prevent the attainment of the 
use and cannot be remedied or would cause more environmental damage to 
correct than to leave in place; or 

4. Dams, diversions or other types of hydrologic modifications preclude the 
attainment of the use, and it is not feasible to restore the water body to its 
original condition or to operate such modification in a way that would result 
in the attainment of the use; or  

5. Physical conditions related to the natural features of the water body, such as 
the lack of a proper substrate, cover, flow, depth, pools, riffles, and the like, 
unrelated to water quality, preclude attainment of aquatic life protection uses; 
or  

6. Controls more stringent than those required by sections 301(b) and 306 of the 
Act would result in substantial and widespread economic and social impact. 

 
The suspension of the REC use(s) in engineered flood control channels with restricted 
access is justified by factors 2 and 4 above. Regarding factor 2, southern California 
streams are naturally flashy systems due to the predominantly dry climate and short, 
concentrated wet season. These natural flashy conditions result in intermittent dangerous 
flow volumes and velocities after rain events that prevent the attainment of the use during 
and for the 24 hours after a ½-inch rain event.12 
 
In addition, the natural conditions in the factor 2 analysis are further exacerbated in 
engineered flood control channels, which are designed to contain and convey water 
rapidly to a discharge point.  This results in the use being unattainable under factor 4 as 
well.  These hydrologic modifications, made for the purpose of flood control, in 
combination with natural conditions (i.e., characteristically flashy systems during wet 
weather) physically preclude the attainment of the recreational use during and 
immediately following a ½-inch or greater storm event.  Further, it is not feasible to 
restore the water body to its original condition or operate the modifications in such a way 
as to attain the use during the defined wet-weather events.  
  
 
 

                                                           
12 Furthermore, regarding factor 2, because the natural conditions of concern are high flow/velocity 
conditions, these conditions cannot be compensated for by the discharge of sufficient volume of effluent 
discharges to enable uses to be met. 
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V.  DISCUSSION OF ALTERNATIVES 
 
Below staff presents four sets of alternatives, including (1) which recreational uses to 
suspend, (2) which trigger to use to identify periods subject to the suspension, (3) which 
associated water quality objectives to suspend, and (4) a “no action” alternative. 
Alternatives within each set are mutually exclusive, but alternatives between sets 1, 2 and 
3 are intended to be considered in combination. 
  

A. To Which Recreational Uses Should the Suspension Apply? 
 

1. REC-1 Use Only  
 
Due to the inherent danger of recreating in the water during high flow, velocity and depth 
conditions associated with storm events and the fact that the access gates are locked 
during these conditions, there is little likelihood that REC-1 uses could occur in these 
circumstances.  Under this recommendation, the REC-2 use and the associated objectives 
set to protect the REC-2 use would still apply during periods when the REC-1 use was 
suspended.  
 

2. REC-1 and REC-2 Uses 
 
Suspending both REC-1 and REC-2 uses is reasonable and can be justified by the 
inability of the channels to support REC-2 activities under the defined conditions. To 
examine whether REC-2 uses are supported under these conditions, it is useful to 
examine again the definition of REC-2. 
 

Uses of water for recreational activities involving proximity to water, but not 
normally involving body contact with water, where ingestion of water is 
reasonably possible.  These uses include, but are not limited to picnicking, 
sunbathing, hiking, beachcombing, camping, boating, tidepool and marine life 
study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the above 
activities. (CRWQCB, 1994, p. 2-2) 

  
The REC-2 use involves activities in proximity to water bodies and, therefore, may 
involve accidental contact with water, which under the defined wet weather conditions is 
unsafe. As discussed earlier, this is because if someone recreating near the water body 
fell into the water, they could be quickly swept downstream due to the high velocities, 
flow rates, and depths characterizing the defined wet weather conditions. Furthermore, 
the geometry of these flood control channels (i.e. vertical or steeply sloped sides) makes 
it extremely difficult to get out of the channel during these conditions. See section III.B 
and Appendix 3 for a detailed analysis of unsafe conditions. Furthermore, it is unlikely 
that any of the REC-2 activities are possible where access to the water is barred by 
fencing and locked access gates during the defined wet weather conditions. On the other 
hand, where access is prohibited, individuals could come in proximity to a channel (i.e., 
as close as the fencing would allow).  This proximity may result in the incidental 
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ingestion of water (e.g., from splashing).  It is the incidental/accidental ingestion of water 
that is being protected against with the REC-2 use.   
 

B. Which Trigger Should Be Used to Initiate the Suspension? 
 

1. Days of Rainfall greater than or equal to ½ inch plus the 24 Hours 
Following the Rain Event (Level 1 Alert threshold). 

 
Analysis showing that a trigger of greater than or equal to ½ inch of rainfall, including 
the 24 hours following the rain event, will capture 63% of “unsafe days” supports this 
alternative. From another standpoint, analysis showing that 82% of days with rainfall 
greater than ½ inch were followed by “unsafe” days also supports this alternative. Due to 
the lag time associated with storm flows, continuing to apply the suspension for 24 hours 
after the specified rain event is reasonable and justified. This also comports with the 
Level 1 Alert threshold used by Los Angeles County and its policy to keep all access 
gates locked for a minimum of 24 hours following the specified rain event. 
 
Under this alternative, the suspension would typically apply 16 to 22 days per year (or 4 
to 6% of the year) based on an evaluation of historical rainfall data from LAX and three 
representative rain gages in Ventura County.13 See Appendix 3, Table 4. 

 
2. Days of Rainfall greater than 1 inch plus the 24 Hours Following the 
Rain Event (Level 1 Alert threshold with antecedent unsaturated 
conditions).  

 
This approach is less conservative from the public safety standpoint than Alternative B.1 
in that the recreational use(s) would still apply on a number of days with rainfall of ½ 
inch to 1 inch when conditions would be deemed “unsafe.” (It is, however, more 
conservative from a water body protection standpoint.) As discussed earlier, the average 
percentage of unsafe days occurring on days where rainfall of ½ to 1 inch fell on the 
preceding day (32%) was nearly the same as the average percentage of unsafe days where 
rainfall of greater than 1 inch fell on the preceding day (26%). Using the more 
conservative ½ inch trigger captures 63% of unsafe days, on average, while using the less 
conservative 1 inch trigger only captures 29% of unsafe days, on average. Furthermore, 
looking at the data from another standpoint, the majority (69%) of days where rainfall of 
½ to 1 inch fell the preceding day were deemed unsafe.  
 
Under this alternative, the suspension would typically apply 6 to 12 days per year (or 2 to 
3% of the year) based on an evaluation of historical rainfall data from LAX and three 
representative rain gages in Ventura County.14 See Appendix 3, Table 5. 
                                                           
13 This may be an overestimate because staff has assumed that no day with rainfall greater than or equal to 
½ inch was followed by a second consecutive day of rainfall greater than or equal to ½ inch. If one or more 
days of rainfall greater than or equal to ½ inch were followed consecutively by a day(s) of rainfall greater 
than or equal to ½ inch, these numbers would be smaller. 
14 This may be an overestimate because staff has assumed that no day with rainfall greater than or equal to 
1 inch was followed by a second consecutive day of rainfall greater than or equal to 1 inch. If one or more 



Draft Staff Report – High Flow UAA  Page 16 

 

 
C. To Which Water Quality Objectives [Set to Protect Recreational Uses] 
Should the Suspension Apply? 
 

Under either Alternative A.1 or A.2, the associated objectives set to protect the REC 
use(s) that should be concurrently suspended should only include those that satisfy the 
following conditions: 
1) The constituents should degrade over a relatively short period of time; conversely, 

those that are stable or bioaccumulate should not be exempted due to the potential for 
extended and cumulative downstream impacts beyond the period of the suspension. 

2) High levels of these constituents should be of concern to those partaking in only those 
recreational activities where ingestion of water is possible, for these are the uses that 
are precluded by the defined wet weather events.  Conversely, constituents that could 
have an effect on other beneficial uses that still occur during wet weather events, 
should not be suspended, e.g. fish consumption. 

3) High levels of these constituents should not in any way affect the non-proximal 
aesthetic enjoyment of the water body. 

Therefore, the bacteria objectives set to protect the REC use(s) are the only objectives 
that should be concurrently suspended along with the REC use(s). This comports with 
USEPA guidance, which only envisioned applying a “high flow/velocity” exemption to 
recreational uses and the associated bacteriological criteria (USEPA, 2002). 
  

D. No Action 
 

Another alternative would be to do nothing and, as such, continue to apply the REC 
use(s) to all water bodies at all times. Recreational uses would be fully protected; 
however, the beneficial use designations will not reflect the actual or potential use of 
these channels under the defined wet weather conditions. Some stakeholders may view 
this alternative as unreasonably protective.   

 

                                                                                                                                                                             
days of rainfall greater than or equal to 1 inch were followed consecutively by a day(s) of rainfall greater 
than or equal to 1 inch, these numbers would be smaller. 
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VI.   OTHER CONSIDERATIONS 
 

A. Protection of Downstream Recreational Uses 
  
40 C.F.R. Part 131.10(b) states that “in designating uses of a water body and the 
appropriate criteria for those uses, the State shall take into consideration the water quality 
standards of downstream waters and shall provide for the attainment and maintenance of 
the water quality standards of downstream waters.” Many of the candidate channels in 
this proposed amendment flow directly, or indirectly as tributaries to other water bodies, 
to coastal water bodies and beaches. Many of these coastal water bodies (e.g. beaches) 
are currently listed as impaired due to bacteria. The Regional Board must ensure that the 
downstream coastal recreational uses are protected during wet weather events (subject to 
any other pertinent implementation procedures for the bacteria objectives) and that the 
recreational uses of the candidate channels are protected when normal/safe conditions 
return.  
 
On the coast, in Santa Monica Bay, a reference system approach15 is employed as the 
regulatory mechanism to protect the REC-1 use of the Bay’s beaches. Tables 4 and 5 in 
Appendix 3 provide estimates of the number of days on which a suspension of the REC 
use(s) would apply. Because the number of allowable exceedance days under the 
reference system approach will be re-evaluated in four years based on data from the wave 
wash (the point of compliance for the TMDL), staff cannot draw definitive conclusions as 
to whether the recommendations here conflict with the reference system approach. It 
appears that Alternative A.1 to suspend the REC-1 use only would not be in conflict with 
the reference system approach under most conditions. It is not clear whether Alternative 
A.2 to suspend both the REC-1 and REC-2 uses would be in conflict with the 
downstream reference system approach or not. To assess this, staff would need better 
information on bacterial degradation rates and transport times from each of the 
engineered channels to which the suspension would apply. 
 

B. Antidegradation Requirements 
 

Per the State Anti-degradation Policy (State Board Resolution 68-16), there may be no 
lowering of water quality from that currently attained. The policy states, “Whenever the 
existing quality of water is better than the quality established in policies as of the date on 
which such policies become effective, such existing high quality shall be maintained until 
it has been demonstrated to the State that any change will be consistent with maximum 
benefit to the people of the State, will not unreasonably affect present and anticipated 
beneficial use of such water and will not result in water quality less than that prescribed 

                                                           
15 Under this approach, a reference system is selected on the coast, which is influenced less than any other 
area in the watershed by human activities.  The number of exceedances for that coastal area is considered to 
be a result of natural or background conditions.  That number is then set as the allowable exceedance days 
for the rest of the coast unless a particular location has fewer exceedance days than the reference site, in 
which case antidegradation provisions apply. 
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in the policies” (SWRCB, 1968). In other words, existing water quality must be 
maintained even after the effective date of the proposed amendment. 
 

C. Anti-backsliding Requirements 
 

When the Regional Board reissues NPDES permits, the effluent limitations generally 
must be as stringent as the prior permit.  This concept is known as anti-backsliding and it 
is codified in federal Clean Water Act section 402(o) and separately in 40 C.F.R. 
§ 122.44(l).  There are several exceptions to the anti-backsliding provisions of Federal 
law.  In general, the relaxation water quality objectives, as permitted by the proposed 
Basin Plan amendment, does not exempt a discharger from the anti-backsliding 
provisions of the federal Clean Water Act.  The Regional Board must evaluate NPDES 
permits on a case-by-case basis when the permits are reissued to determine whether an 
applicable anti-backsliding exception applies. 
 

D. Future Uses 
 
Suspending the recreational use(s) of the candidate engineered channels does not 
preclude a lifting of this suspension should conditions within these channels change in 
the future. While such changes seem unlikely in most cases due to the necessary use of 
these channels for flood control, none of the alternatives would preclude a return to fully 
protecting all recreational uses at all times, if warranted. 
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VII. RECOMMENDED ALTERNATIVE 
 
The Regional Board recommends suspending the water contact recreational activities 
associated with the swimmable goal as expressed in the federal Clean Water Act section 
101(a)(2) and regulated under the REC-1 use, non-contact water recreation involving 
incidental water contact regulated under the REC-2 use, and the associated 
bacteriological objectives set to protect those activities, using as a trigger days of rainfall 
greater than or equal to ½ inch and the 24 hours following the rain event, which comports 
with the Los Angeles County Level 1 Alert threshold with antecedent saturated 
conditions. This alternative is justified by the unsafe conditions in engineered flood 
control channels during storm events of greater than or equal to ½ inch, regardless of 
ground conditions (i.e. saturated or unsaturated).  Furthermore, the candidate channels are 
routinely locked by Los Angeles County under these conditions, while Ventura County 
keeps its access gates locked at all times, preventing individuals from engaging in 
recreational activities in these channels during these conditions.16 The suspension would 
apply to inland, flowing, engineered channels where it is possible to restrict access during 
the defined conditions. Water quality objectives set to protect (1) other recreational uses 
associated with the fishable goal as expressed in the federal Clean Water Act section 
101(a)(2) and regulated under the REC-1 use and (2) other REC-2 uses (e.g., uses 
involving the aesthetic aspects of water) shall still remain in effect.  
 
In making this recommendation, staff has considered all factors set forth in §13241 of the 
Porter Cologne Water Quality Control Act: 

a) Past, present and probable future beneficial uses of the candidate engineered 
channels have been, are and will be limited by the hydrologic modifications 
and other physical factors (i.e. natural conditions). 

b) Bacteriological water quality objectives set to protect recreational uses are not 
being met in 62 percent of the assessed candidate water bodies, however, 
TMDLs will rectify this in the future, taking into account any suspension of 
the recreational uses per this amendment. 

c) Stormwater is the primary source of bacterial contamination in these channels, 
particularly during the wet weather conditions under which the suspension 
would apply. Historically, stormwater has been difficult to control, 
particularly during wet weather conditions. Furthermore, given the role these 
channels serve for flood control, it will be particularly difficult to control 
flows during and immediately following large storm events. 

d) With regard to economic considerations, the recommended alternative is not 
expected to impose any additional cost and will likely reduce future costs by 

                                                           
16 Regional Board staff recognizes a potential gap between current Los Angeles County policies and the 
proposed amendment on days with between ½ inch and 1 inch of rainfall where there are unsaturated 
ground conditions. On these days, current Los Angeles County policies would not require locking access 
gates, though our analysis shows conditions to be unsafe on the majority of these days. Ways of addressing 
this gap are discussed in section VIII “Implementation Provisions”. 
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suspending the recreational uses and associated bacteria objectives during 
some wet weather events. 

e) The recommended alternative will have no impact on the need for developing 
housing within the region. 

f) The need to develop and use recycled water will not be affected by the 
proposed modifications and, in fact, the ability to reuse stormwater may be 
facilitated by this amendment by providing flexibility as to where stormwater 
controls must be implemented. 
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VIII. IMPLEMENTATION PROVISIONS 
 
The Regional Board is proposing to suspend REC-1 and REC-2 uses in engineered 
channels on days of greater than or equal to ½ inch of rain and the 24 hours following in 
acknowledgement of the inherent danger of recreating in these channels during these 
periods. Staff’s recommendation is based on analysis presented in section III.B and 
Appendix 3, which shows that in general rainfall greater than ½ inch results in unsafe 
conditions (based on velocity and depth considerations) regardless of whether there are 
saturated or unsaturated conditions.  
 
The current protocols used in Los Angeles County for locking access gates to engineered 
channels during storm events provide an effective mechanism for preventing access to 
these channels when conditions are unsafe. However, staff recognizes a potential gap 
between current County policies and the proposed amendment on days with between ½ 
inch and 1 inch of rainfall where there are unsaturated ground conditions. On these days, 
current County policies would not require locking access gates, though our analysis 
shows conditions to be unsafe on the majority of these days.  
 
To address this gap, the Regional Board proposes to work in coordination with Los 
Angeles County Flood Control as well as the Multi-Agency Swift-Water Rescue 
Committee to identify a mechanism for letting the public know that conditions in these 
channels are unsafe on days of greater than or equal to ½ inch of rain and the 24 hours 
following and, therefore, recreational use of these channels is being suspended in the 
interest of public safety. Potential mechanisms may include permanent signage, press 
releases, and public outreach in coordination with other public education programs (e.g., 
the municipal storm water permit public outreach program).  
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The Regional Board proposes to suspend the REC-1 beneficial uses for those water 
bodies where high velocities and deep water create unsafe conditions that preclude 
individuals from partaking in REC-1 activities.  Various implementation options were 
evaluated with respect to this action. 
 
 
Water Bodies to be Covered 
 
Water bodies to be covered by a high-flow suspension could include any of the following 
criteria: 

a) inland water bodies 
b) flowing water bodies (not lakes) 
c) engineered channels  
d) water bodies where access is restricted or prohibited (through fencing/signs)  
 

Criteria (a) and (b) must be met for water bodies to be covered by this suspension, but 
alone they are not enough.  Inland water bodies include those that may not be subject to 
the unsafe conditions that occur in engineered channels.  For example, clearly lakes are 
not subject to high velocities that would cause unsafe conditions.  Additionally, access to 
many lakes cannot be restricted during storm events.  Flowing water bodies also could 
include those that flow more slowly (e.g. due to natural meanders and vegetation).  Slow 
flowing water bodies do not necessarily have the conditions of an engineered channel 
that make recreation inherently dangerous during storm events.  
 
Therefore, in addition to criteria (a) and (b), criteria (c) and (d) must also be met.  
Engineered channels are designed to convey water rapidly out to a discharge point, 
making conditions unusually unsafe for recreation.  Therefore, engineered channels 
(criterion c) should be categorically exempt.  Restricted or prohibited access to the 
engineered channels (criterion d) should also be a complementary prerequisite for 
employing the suspension because only then is there an assurance that people cannot 
access a water body in order to engage in recreational activities.  See Appendix 1 for a 
list of engineered water bodies in the region to which access is restricted or prohibited.  
 
The Los Angeles Regional Water Quality Control Board’s "Basin Plan" contains a list of 
inland surface water bodies where access is restricted or prohibited in Los Angeles and 
Ventura Counties.  Staff conducted a search for readily available flow data for each of 
the inland flowing water bodies where access is restricted or prohibited. 
 
The Los Angeles County Department of Public Works maintains comprehensive 
information on facilities by channel type.  This enabled Regional Board staff to confirm 
our list of candidate water bodies with the County's to isolate those water bodies to 
which this amendment would apply.  
 
The Ventura County Flood Control District (VCFCD) does not have a comprehensive list 
of facilities by channel type.  The County currently has a GIS coverage showing channel 
location and length with basic information (drawing number, project name, year of 
construction, etc.) of all VCFCD facilities.   The County is currently developing a 
database that would break the list of channels down by channel type and dimensions, 
but it was not available for use in developing the proposed amendment.  There is no 
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record provided by the VCFCD as to which channels are engineered or have restricted 
access.  Therefore, Regional Board staff cannot confirm our list with the County's to 
isolate those water bodies to which this amendment would apply.    
 
 
Conditions Triggering Suspension  
 
The possible triggers for a suspension include: 

1) Velocity-basis (requires flow and area data) (e.g., "swift water" conditions).  

Velocity can be calculated by dividing the flow by the area (V=Q/A). 
Area can be calculated by multiplying the depth by the cross-sectional area 
(A=D*(Cross-Sectional Area)). 

2) Depth Basis 

3) Rainfall-basis (e.g., total daily rainfall).  
 
The following section analyzes the feasibility of each of these three options for Ventura 
County and Los Angeles County, given readily available data. 
 
Ventura County 
 
1).  Velocity Data (flow and area) 
 
a). Flow Data 
The Ventura County Flood Control District (VCFCD) provides peak flow data over the 
most current 24-hour period at http://www.ventura.org/vcpwa/fc/fws/ for a limited number 
of water bodies.  Real-time data is recorded at the county offices.  Ventura County is in 
the process of developing Internet access to historical rainfall and hydrologic data.  Also 
the USGS web-site (http://water.usgs.gov) is helpful for gages in Ventura County as it 
has real-time as well as historical flow data.   
 
Of the list of 61 water bodies to be covered by this amendment, none are in Ventura 
County.  There may be other water bodies that should be on the list.  However, Ventura 
County's effort to break the list of channels down by channel type and dimensions was 
not available at the time of writing.  There is no record provided by the VCFCD as to 
which channels are engineered or have restricted access.  Therefore, Regional Board 
staff cannot confirm our list of candidate water bodies with Ventura County's inventory.  
 
b). Area Data (Depth and Cross-Sectional Area) 
The VCFCD web-site (listed above) provides peak depth data for the most current 24-
hour period.  The USGS web-site (listed above) provides annual maximum 
instantaneous peak stream flow and gage heights. Ventura County is in the process of 
developing Internet access to historical rainfall and hydrologic data.  Cross-sectional 
area data can be found on as-built plans via request from VCFCD. 
 
2).  Depth Data 
Depth data is described above. 
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3).  Rainfall Data 
The VCFCD web-site (listed above) provides rainfall totals over various time intervals, 
i.e. last hour, last 3 hours, last 6 hours, last 12 hours, last day and last 2 days. Ventura 
County is in the process of developing Internet access to historical rainfall and 
hydrologic data.  Historical data was obtained for three representative gages in the 
county. 

 
Los Angeles County 
 
1).  Velocity Data (flow and area) 
 
a). Flow Data 
Regional Board Staff has a list of facilities by channel type for Los Angeles County.  Staff 
conducted a search for available flow data for each of the inland flowing water bodies 
where access is restricted or prohibited.  Flow data is available from the Los Angeles 
County Department of Public Works (LACDPW) web site at: 
http://www.ladpw.com/wrd/report/9899/runoff/discharge.cfm.  In looking at this web-site, 
staff concluded that less than ½ of the 61 candidate water bodies in Los Angeles County 
where access is restricted or prohibited have corresponding flow data. Therefore, it is 
not feasible to rely upon this data as a trigger to determine when to begin the 
suspension.  
 
b). Area Data (Depth and Cross-Sectional Area) 
In most cases depth data is used to determine the flow rate.  Therefore, in most 
channels where a county has flow data, depth data also exists. Cross-sectional area 
data can be found from looking at particular as-built plans via request from LACDPW. 
 
2).  Depth Data 
Depth data is described above. 
 
3).  Rainfall Data 
Los Angeles County displays real-time data for 62 rain gages located throughout the 
county for 1, 3, 6, 12, 24, 36, and 48-hour increments and for the last 30 days on their 
web-site.  The web-site is updated every 10 minutes.  This rain data can be viewed at: 
http://ladpw.org/wrd/precip/. 
 
 
Existing Protocol for Restricting Access 
 
In Ventura County, there are no water rescue pre-deployment criteria that result in the 
closing of flood control access gates.  All access gates to flood control channels and 
access roads are always locked.  There are a few exceptions, where Ventura County 
Flood Control District (VCFCD) has a specific written agreement with a city for joint use 
of a VCFCD right-of-way.  For these few areas where the public has access (most often, 
bike paths), the access road is not in an area that is at risk for flooding.  
 
In Los Angeles County, the Los Angeles County, California Multi-Agency Swift Water 
Rescue Committee has published an “Operational Standards and Guidelines Document” 
(dated December 10, 1999).  This guidance provides a framework for the City of Los 
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Angeles Fire Department, County of Los Angeles Fire Department, Sheriff’s Department, 
Lifeguards and Department of Public Works to provide water rescue.  Under the “Water 
Rescue Pre-Deployment Section” (Sec. 6.00 on page 13), three storm levels are defined 
(Levels 1-3) based on storm warnings with an 80% prediction of certain quantities of rain 
over 24-hours.  The following are the three alert levels: 
 
Level 1  1 inch of rain (unsaturated ground) or ½ inch (saturated ground)  

Level 2  1 ½ inch of rain (unsaturated ground) or 1 inch (saturated ground)  

Level 3 Rainfall/saturation levels exceeding those listed for Level 2   
Generalized flash floods, urban flooding and/or mud and debris flows 
Urban flooding with possible life hazards.  

 
Other factors LA County considers when determining deployment levels include: 
1) The effect of major wildland and interface burn areas.  Large burn areas result in 

increased runoff and high potential for mud and debris flows and flash floods. 
2) Flood Watches and Flood Warnings. 
3) Real time effects of the storm (may differ from weather forecasts, resulting in severe 

conditions in particular geographic areas). 
4) Releases in the Flood Control Channels.  
 
 
Rainfall as Most Practical Trigger for Suspension  
 
Velocity is probably the best direct measure, followed by depth, of unsafe conditions. 
However, from a practical standpoint, rainfall is the easiest to implement in a region-wide 
manner and is an adequate proxy for flow as indicated by the reliance on rainfall 
prediction by the Swift Water Rescue Committee.  Rainfall is the factor that determines 
when Los Angeles County closes its access gates to many engineered channels.  
Ventura County has its access gates closed at all times, precluding access to channels. 
Rainfall data is readily available to county personnel and is measured by the county 
agencies among others.  Los Angeles County has staff allocated and funded to close the 
gates that are county property using rainfall prediction as the basis for closure. In 
addition, as discussed earlier, flow meters or depth gages are not available for all 
engineered channels with restricted or prohibited access.  Finally, based on our analysis, 
rainfall appears to correlate well with unsafe conditions as further described in Appendix 
3.   
 
Appendix 3 provides a description of the analysis staff conducted to determine that rain 
was an adequate proxy for unsafe conditions.  In sum, unsafe conditions were estimated 
using a "rule of thumb" employed by USGS and also adopted by Orange County 
personnel, where if peak velocity * peak depth >= 10, then it is "unsafe."  Unsafe days 
were compared to the preceding day’s rainfall (i.e. rain >0.5 or >1.0 inch) to determine 
whether rainfall was an appropriate implementation trigger.   
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Rainfall Estimation Methods 
 
There are multiple methods for determining the amount of rainfall at any particular 
location.  All are based on using rain gage data.  Three methods are as follows: 
1) Use of one centrally located gage per county. 
2) Use of one centrally located gage per watershed (one gage per watershed with 

location within watershed to be determined based on availability of automatically 
recording rain gages and other factors). 

3) Use of the nearest rain gage. 
 
Staff analysis indicated that rainfall is highly variable and that the nearest rain gage 
should be used to estimate rainfall for particular water body segments. 
 
 



APPENDIX 3: DATA ANALYIS RESULTS 

 
Correlation between Unsafe Conditions and Rainfall at Select Locations in Three Watersheds  
 
Staff conducted an analysis of the correlation between "unsafe conditions" (using velocity and depth) and 
daily rainfall amounts to determine whether rainfall is an adequate proxy for unsafe conditions.  
Specifically, staff used five years of data (water years 1998-2002) to match days above the Level 1 Alert 
rainfall thresholds of ½ inch or 1 inch (depending on local antecedent moisture condition) with 
corresponding physical conditions in several local channels.  The physical conditions examined were 
those that could result in "unsafe" conditions, i.e. velocity and depth.  
 
The results of this analysis demonstrate that a significant percentage (63% on average and as much as 
83%) of unsafe days (as determined using the USGS protocol 1) occur on days where rainfall the prior 
day was greater than ½ inch. 2  (The counterpoint to this is that on average 37% of unsafe days occur on 
days outside of the defined wet weather conditions.)  Finally, the analysis shows that on average 82% of 
days and as high as 100% of days with rainfall greater than ½ inch were followed by “unsafe” days.  
(Again, the counterpoint to this is that on average 18% of days with rainfall greater than ½ inch were not 
followed by unsafe days.)  See Table 1 below.   
 
This analysis supports the use of rainfall events of greater than 1/2 inch, regardless of ground conditions 
(saturated vs. unsaturated) as a reasonable proxy for "unsafe" conditions in engineered channels the day 
following the rain event.    
 
To compare the benefit of using a 1/2-inch rain event versus the 1-inch event, it is important to compare 
the respective statistics using both rain events.  Both statistics are important: 

• % “Unsafe” Days Preceded by Rain Days  > X inch  
• % Days with Rain > X inch that were Followed by “Unsafe” Days  

Regarding the first bullet, the results of this analysis show that 63% of days that were considered unsafe 
occurred when greater than ½ inch of rain fell the preceding day. This statistic drops to 29% when 
rainfall was greater than 1 inch on the preceding day.  Regarding the second bullet, on average 82% of 
days with rain greater than ½ inch were followed by “unsafe” days.  This statistic rises to 94% for days 
with rainfall greater than 1 inch.  Since both statistics listed are important, it is clear that using a 1/2 inch 
of rain as a trigger for the suspension results in higher percentages when considered cumulatively than 
the cumulative statistics for 1 inch.  Therefore, it is more appropriate to use 1/2 inch of rain as a proxy 
for unsafe conditions; that is, a significant number of unsafe days would not be captured using 1 inch of 
rainfall as a proxy for unsafe conditions.  While it is necessary to use a prediction of rain to allow time to 
prepare for unsafe conditions, the implementation of the suspension would be based on actual rainfall 
data from the closest rain gage with adequate data.   
  
 

                                                           
1 The USGS uses the following calculation as a "rule of thumb" for determining whether it is safe for monitoring personnel to 
be in a channel (Al Caldwell, USGS, San Diego office, personal communication, 2003).  The calculation is the peak depth (ft) * 
peak velocity (ft/sec).  If the result is greater than or equal to 10 then it is considered unsafe.  The County of Orange, 
Environmental Resources Division, has adopted this "rule of thumb" into their practices (County of Orange, 2001). 
 
2 In the data analysis, staff compared the preceding day’s rainfall to conditions on the target day. Staff chose this approach due 
to the lag time associated with storm flows. See Figures 1 through 3 for examples of this lag time. Had staff compared both the 
preceding day’s rainfall as well as rainfall on the target day to conditions on the target day, the percentages above may have 
been slightly higher.  
 



A
PP

E
N

D
IX

 3
: D

A
T

A
 A

N
A

L
Y

IS
 R

E
SU

L
T

S 
  

Ta
bl

e 
1:

 H
ig

h 
Fl

ow
 C

on
di

tio
ns

 a
t S

el
ec

t S
ta

tio
ns

 in
 T

hr
ee

 W
at

er
sh

ed
s 

In
 R

eg
io

n 
4 

(W
at

er
 Y

ea
rs

 1
99

8-
20

02
) 

 Station* 

Watershed 

# “Unsafe” Days 

# Days with Rain 
>0.5 in. 

# Days with Rain 
>1.0 in.  

#  Unsafe Days 
preceded by 
days with rain 
>0.5 inch 

% “Unsafe” Days 
preceded by  
days with rain 
>0.5 inch  

% Days with 
Rain >0.5 in. 
followed by 
“Unsafe” days  

#  Unsafe Days 
preceded by 
days with rain 
>1.0  inch 

% “Unsafe” Days 
preceded by 
days with rain  
>1.0 inch  

% Days with 
Rain >1.0 in. 
followed by 
“Unsafe” days  

F3
4 

LA
R

 
19

 
25

 
11

 
13

 
68

%
 

52
%

 
10

 
53

%
 

91
%

 

F3
42

 
LA

R
 

45
 

32
 

11
 

29
 

64
%

 
91

%
 

11
 

24
%

 
10

0%
 

F2
85

 
LA

R
 

35
 

30
 

13
 

29
 

83
%

 
97

%
 

13
 

37
%

 
10

0%
 

F3
7 

LA
R

 
39

 
21

 
7 

20
 

51
%

 
95

%
 

7 
18

%
 

10
0%

 

A
VG

 
LA

R
 

35
 

27
 

11
 

23
 

67
%

 
84

%
 

10
 

33
%

 
98

%
 

F2
74

 
S

G
R

 
30

 
23

 
9 

17
 

57
%

 
74

%
 

8 
27

%
 

89
%

 

F3
04

 
S

G
R

 
25

 
23

 
8 

20
 

80
%

 
87

%
 

8 
32

%
 

10
0%

 

F3
12

 
S

G
R

 
21

 
20

 
7 

12
 

57
%

 
60

%
 

5 
24

%
 

71
%

 

A
VG

 
SG

R
 

25
 

22
 

8 
16

 
65

%
 

74
%

 
7 

27
.7

%
 

86
.7

%
 

F3
8 

B
 

56
 

23
 

8 
23

 
41

%
 

10
0%

 
8 

14
%

 
10

0%
 

A
VG

  
A

LL
  

34
 

25
 

9 
20

 
63

%
 

82
%

 
9 

29
%

 
94

%
 

 N
ot

es
: *

S
ee

 T
ab

le
 1

A
 fo

r a
 d

es
cr

ip
tio

n 
of

 e
ac

h 
st

at
io

n.
 



A
PP

E
N

D
IX

 3
: D

A
T

A
 A

N
A

L
Y

IS
 R

E
SU

L
T

S 
Ta

bl
e 

1A
. D

es
cr

ip
tio

n 
of

 S
tr

ea
m

 G
ag

in
g 

St
at

io
ns

 u
se

d 
in

 D
at

a 
A

na
ly

si
s 

 
St

at
io

n 
W

at
er

sh
ed

 
N

am
e 

C
ha

nn
el

 D
im

en
si

on
s*

 
A

ss
um

pt
io

ns
 

F3
4D

-R
 

LA
R

 
LO

S
 A

N
G

E
LE

S
 R

IV
E

R
 b

el
ow

 
Fi

re
st

on
e 

B
lv

d  

 

C
on

cr
et

e,
 w

ith
 ri

p-
ra

p 
si

de
 s

lo
pe

s,
 

tra
pe

zo
id

al
 in

 s
ec

tio
n,

 w
ith

 
tra

pe
zo

id
al

 lo
w

 fl
ow

 c
ha

nn
el

. T
op

 
w

id
th

 is
 2

65
 fe

et
.  

H
ei

gh
t i

s 
17

 
fe

et
.  

S
id

e 
sl

op
es

 n
ot

 g
iv

en
 n

or
 

bo
tto

m
 w

id
th

. 

 

Lo
w

 fl
ow

 c
ha

nn
el

 is
 2

8 
fe

et
 w

id
e,

 
no

 h
ei

gh
t g

iv
en

.  
A

ss
um

pt
io

n 
th

at
 

flo
w

s 
w

ill
 n

ot
 g

o 
ou

t o
f l

ow
 fl

ow
 

ch
an

ne
l e

xc
ep

t d
ur

in
g 

ex
tre

m
e 

ev
en

ts
, n

on
e 

of
 w

hi
ch

 o
cc

ur
re

d 
du

rin
g 

th
is

 fi
ve

-y
ea

r p
er

io
d.

 S
o 

tre
at

ed
 c

ro
ss

 s
ec

tio
n 

as
 a

 
re

ct
an

gl
e 

w
ith

 w
id

th
 o

f 2
8 

fe
et

. 

F3
42

-R
 

LA
R

 
B

R
A

N
FO

R
D

 S
TR

E
E

T 
C

H
A

N
N

E
L 

be
lo

w
 S

ha
rp

 A
ve

nu
e  

 

Tr
ap

ez
oi

da
l, 

10
 fe

et
 w

id
e 

at
 

bo
tto

m
 a

nd
 7

.5
 fe

et
 d

ee
p 

w
ith

 1
.5

 
to

 1
 s

id
e 

sl
op

es
. 

 

N
o 

as
su

m
pt

io
ns

 n
ee

de
d.

 

F2
85

-R
 

LA
R

 
B

U
R

B
A

N
K

 W
E

S
TE

R
N

 S
TO

R
M

 
D

R
A

IN
 a

t R
iv

er
si

de
 D

r. 

 

C
on

cr
et

e 
re

ct
an

gu
la

r s
ec

tio
n 

w
ith

 
60

 fe
et

 w
id

th
 a

nd
 1

2 
fe

et
 in

 
he

ig
ht

. 

 

N
o 

as
su

m
pt

io
ns

 n
ee

de
d.

 

F3
7B

-R
 

LA
R

 
C

O
M

P
TO

N
 C

R
E

E
K

 n
ea

r 
G

re
en

le
af

 D
riv

e 
 

 

C
on

cr
et

e 
re

ct
an

gu
la

r s
ec

tio
n,

 6
0 

fe
et

 w
id

e 
by

 1
3 

fe
et

 d
ee

p.
 

 

N
o 

as
su

m
pt

io
ns

 n
ee

de
d.

 

F2
74

B
-R

 
S

G
R

 
D

A
LT

O
N

 W
A

S
H

 a
t M

er
ce

d 
A

ve
nu

e 

 

C
on

cr
et

e 
re

ct
an

gu
la

r s
ec

tio
n,

 6
0 

fe
et

 w
id

e,
 1

4.
5 

fe
et

 ta
ll.

 

 

N
o 

as
su

m
pt

io
ns

 n
ee

de
d.

 

F3
04

-R
 

S
G

R
 

W
A

LN
U

T 
C

R
E

E
K

 a
bo

ve
 P

ue
nt

e 
A

ve
nu

e  

 

C
on

cr
et

e 
re

ct
an

gu
la

r s
ec

tio
n,

 5
0 

fe
et

 w
id

e,
 1

3.
5 

fe
et

 ta
ll.

  

 

N
o 

as
su

m
pt

io
ns

 n
ee

de
d.

 



A
PP

E
N

D
IX

 3
: D

A
T

A
 A

N
A

L
Y

IS
 R

E
SU

L
T

S 

St
at

io
n 

W
at

er
sh

ed
 

N
am

e 
C

ha
nn

el
 D

im
en

si
on

s*
 

A
ss

um
pt

io
ns

 

F3
12

B
-R

 
S

G
R

 
S

A
N

 J
O

S
E

 C
H

A
N

N
E

L 
be

lo
w

 
S

ev
en

th
 A

ve
nu

e  

 

G
ro

ut
ed

 ri
p-

ra
p 

si
de

 s
lo

pe
s 

w
ith

 
na

tu
ra

l b
ot

to
m

, t
ra

pe
zo

id
al

 
se

ct
io

n.
 

 

22
5 

fe
et

 w
id

e 
as

 th
e 

up
pe

r w
id

th
, 

16
 a

nd
 1

7 
fe

et
 a

s 
th

e 
m

ax
im

um
 

he
ig

ht
 o

n 
tw

o 
si

de
s.

  N
o 

di
m

en
si

on
s 

fo
r c

ha
nn

el
 b

as
e 

or
 

si
de

 s
lo

pe
s 

gi
ve

n.
  A

ss
um

ed
 th

at
 

si
de

 s
lo

pe
 w

as
 1

.5
:1

 w
ith

 b
as

e 
of

 
17

5 
fe

et
. 

F3
8C

-R
 

B
al

lo
na

 
B

A
LL

O
N

A
 C

R
E

E
K

 a
bo

ve
 

S
aw

te
lle

 B
lv

d.
 

 

C
on

cr
et

e 
ru

bl
e,

 tr
ap

ez
oi

da
l i

n 
se

ct
io

n 

 

95
 fe

et
 w

id
e 

as
 th

e 
up

pe
r w

id
th

, 
23

 fe
et

 ta
ll 

in
 m

id
dl

e 
of

 c
ha

nn
el

.  
N

o 
ba

se
 w

id
th

 g
iv

en
 n

or
 s

id
e 

sl
op

es
 g

iv
en

.  
A

ss
um

ed
 th

at
 s

id
e 

sl
op

e 
w

as
 1

.5
:1

 w
ith

 b
as

e 
of

 2
6 

fe
et

. 

*C
ha

nn
el

 d
im

en
si

on
s 

ob
ta

in
ed

 fr
om

 th
e 

Lo
s 

A
ng

el
es

 D
ep

ar
tm

en
t o

f P
ub

lic
 W

or
ks

 w
eb

 s
ite

 a
t h

ttp
://

w
w

w
.la

dp
w

.o
rg

/w
rd

/ru
no

ff/
.



APPENDIX 3: DATA ANALYIS RESULTS 

 
Illustration of Lag Time between Rainfall and Runoff 
 
Figure 1: Ballona Creek above Sawtelle Blvd. 

 
Figure 2: San Jose Channel below Seventh Ave. 
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Figure 3: Burbank Western Channel at Riverside Dr. 
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Rescue Dates, Locations and Conditions for 2001 and 2002 
 
In Los Angeles County, protocols for locking access gates to flood control channels and preparing for 
possible swift-water rescues in these channels during defined storm events have been set by the Los 
Angeles County, California Multi-Agency Swift Water Rescue Committee.   This committee is made up of 
the County and City Fire Departments, the Sheriff's Department, Lifeguards and the Department of Public 
Works.  The Los Angeles County Fire Department is the chair of the committee and retains records of the 
locations, dates and times of historic swift-water rescues.   
 
Staff analyzed two years of rescue data (water years 2001-2002) to match days on which there were 
swift-water rescues with corresponding flow, depth, velocity and rainfall data in several local channels.  
Staff concluded that 71 percent of the rescues occurred on days that were considered "unsafe".3  Thirty-
six percent of swift-water rescues from 2001 to 2002 occurred on days when the rainfall on that day or 
the preceding day was greater than ½ inch, while 27 percent occurred on days when the rainfall on that 
day or the preceding day was greater than 1 inch.4  See Table 2 below.  Table 3 provides minimum, 
maximum and mean statistics for the flow, velocity and depth values associated with the rescue data.

                                                           
3 Staff could not evaluate all rescue dates with respect to the USGS rule-of-thumb, since in some cases the necessary flow data 
was not recorded. 
4 Eighty-two percent of swift-water rescues from 2001 to 2002 occurred on days when rainfall on that day or the preceding day 
was greater than 0.1 inch. 
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Flow, Velocity and Depth Conditions during "Unsafe" Conditions, Rescues and Specified Rain 
Events 
 
Staff analyzed some basic hydrologic parameters associated with select channels of concern during 
various weather and safety conditions.  These hydrologic conditions included flow, velocity and depth.  
The minimum, maximum and mean peaks of these three parameters were recorded.    
 
It is interesting to note that the averages for peak flow, peak velocity and peak depth were similar in 
magnitude for the "unsafe" days and for the days following a rain event greater than 1/2 inch, regardless 
of ground conditions (i.e. saturated vs. unsaturated).  This seems to support the idea that rain events 
greater than 1/2 inch are a good proxy for "unsafe conditions." 
 
The correlation between these parameters for days with rescues and days following rain events greater 
than 1/2 inch is not so strong.  While the ranges are comparable, the averages for peak flow, peak 
velocity and peak depth are approximately 1.5 - 2 times larger during rescue conditions as compared to 
events where rain the day prior is greater than 1/2 inch.  In other words, most rescue days seem to have 
conditions that are far more dangerous than those associated with the average 1/2-inch rain event.   
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Summary of Days of Rainfall ≥1/2 inch and ≥1 inch plus the 24-hours following based on 
Historical Records 
 
 
At each of four rain gage stations in Los Angeles and Ventura Counties, rainfall greater than or equal to 
1/2 inch occurred an average of 18 days per year over the periods of record.  This number drops to 7.75 
days, where the rainfall criterion is greater than or equal to 1 inch.  In percentages, 4.75% of the 365 
days per year were days over the rain criterion of 1/2 inch.  The percentage drops to 2.25% when using 
the criterion of 1.0 inch of rainfall.   
 
The ranges and medians are broken down by station in the two tables below.  Table 4 applies to the 1/2- 
inch threshold.  Table 5 applies to the 1-inch threshold.   
 
The significance of these tables is that they indicate the number of days per year that the high flow 
suspension of the REC-1 and REC-2 beneficial uses would apply.   
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Table 4: Summary of Days of Rainfall ≥ ½ Inch plus the 24 Hours Following  
Based on Historical Records6 

 
Rain Gage Max No. of 

Days / year (% 
of Year) 

No. of Days in 
1993 (% of 
Year) 

Min No. of Days 
/ year (% of 
Year) 

Median No. of 
Days / year (% 
of Year) 

LAX7 48 (13%) 26 (7%) 2 (0.5%) 16 (4%) 
Ojai – Stewart 64 (18%) Not calculated 0 (0%) 22 (6%) 
Simi 56 (15%) Not calculated 2 (0.5%) 18 (5%) 
VD 34 (9%) Not calculated 0 (0%) 16 (4%) 
 
Notes: The Max, Min, and Median numbers may be overestimates because staff has assumed that no 
day with rainfall greater than or equal to ½ inch was followed by a second consecutive day of rainfall 
greater than or equal to ½ inch. If one or more days of rainfall greater than or equal to ½ inch were 
followed consecutively by a day(s) of rainfall greater than or equal to ½ inch, these numbers would be 
smaller. The number of days in 1993 is an exact calculation. 
 
 

Table 5: Summary of Days of Rainfall ≥ 1 Inch plus 24 Hours Following Based on Historical 
Records8 

 
Rain Gage Max No. of 

Days / year (% 
of Year) 

No. of Days in 
1993 (% of 
Year) 

Min No. of Days 
/ year (% of 
Year) 

Median No. of Days 
/ year (% of Year) 

LAX9 24 (7%) 15 (4%) 0 (0%) 6 (2%) 
Ojai – Stewart 38 (10%) Not calculated 0 (0%) 12 (3%) 
Simi 30 (8%) Not calculated 0 (0%) 8 (2%) 
VD 18 (5%) Not calculated 0 (0%) 7 (2%) 
 
Notes: The Max, Min, and Median numbers may be overestimates because staff has assumed that no 
day with rainfall greater than or equal to 1 inch was followed by a second consecutive day of rainfall 
greater than or equal to 1 inch. If one or more days of rainfall greater than or equal to 1 inch were 
followed consecutively by a day(s) of rainfall greater than or equal to 1 inch, these numbers would be 
smaller. The number of days in 1993 is an exact calculation. 
 
 
 
 
 
 

                                                           
6 Note that the period of record for the LAX analysis was from 1948 to 2000.  For the Ventura Downtown (VD) and Ojai-
Stewart gages the period of record was 1956 to 2001.  For the Simi gage the period of record was 1956 to 1971. 
7 Note that the water year used for the LAX analysis was from November 1 through October 31st.  The rest of the rain gage 
analyses were based on a water year that runs from October 1 through September 30th. 
8 See Footnote 6 above. 
9 See Footnote 7 above. 



Appendix C: 
Valley Creek UAA 



 
 
 
 
 
 
 

USE ATTAINABILITY ANALYSIS 
 

VALLEY CREEK 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Alabama Department of Environmental Management 
December 2001 



Table of Contents          
 

Page 
 

1.0 Introduction 1 

2.0 Overview of the Limited Warmwater Fishery Classification 3 

3.0 Physical Characteristics of Valley Creek 5 

4.0 Chemical Characteristics of Valley Creek 7 

5.0  Biological Characteristics of Valley Creek 10 

6.0 Point Source Analysis & Water Quality Modeling 11 
 
7.0 Conclusion 13 

 
Attachment 1 Watershed Maps 

¾ Figure 1 – Valley Creek Watershed & Point Source Location Map 
¾ Figure 2 – Land Use Delineation Map 

 

Attachment 2 Valley Creek Sampling Station & Water Quality Data  
¾ Table 2-1: USGS Sampling Locations 
¾ Table 2-2: ADEM Sampling Locations 
¾ Table 2-3: USGS Water Quality Data 
¾ Table 2-4: ADEM Water Quality Data 

 

Attachment 3 Discharge Monitoring Reports 
¾ Valley Creek WWTP, January 1998-June 2001 
 

Attachment 4 Current & Predicted Effluent Limits  
¾ Table 4-1: Valley Creek WWTP 
¾ Table 4-2: USX Fairfield Works 
¾ Table 4-3: Koppers Organics 

        

Attachment 5 Water Quality Modeling Results 
¾ Schematic of modeled stream reach 
¾ Model outputs (summer) 

• Run 1: Agricultural and Industrial Water Supply  
• Run 2: Fish and Wildlife 

¾ Model outputs (winter) 
• Run 1: Agricultural and Industrial Water Supply  
• Run 2: Fish and Wildlife 
 

Attachment 6  Supplemental Recreational Use Attainability Analysis for 
Village and Valley Creeks, EPA Region 4 

 
Attachment 7 References 



1 

1.0   Introduction 
 
The purpose of this Use Attainability Analysis (UAA) is to provide evidence that 
supports the proposed use classification change for the upper segment of Valley Creek 
being upgraded from Agricultural and Industrial Water Supply (A&I) to Limited 
Warmwater Fishery (LWF).  More specifically, a UAA is required by EPA when States 
assign a use classification to surface waters that is considered less than the 
“fishable/swimmable” goal as defined in Section 101(a)(2) of the Clean Water Act.  The 
use classification change for Valley Creek is considered an upgrade because the water 
uses and corresponding water quality criteria are more stringent for waters classified as 
LWF as opposed to A&I.  However, the LWF classification does not fully meet the water 
quality uses and criteria associated with the “fishable/swimmable” goal, therefore a UAA 
is necessary.  Alabama’s Fish and Wildlife (F&W) use classification, is considered a 
“fishable/swimmable” designated use by EPA, therefore the objective of this analysis is 
to document the conditions that prevent the upper segment of Valley Creek from 
attaining Fish and Wildlife status. 
 
On August 1, 2000, the Environmental Management Commission adopted new 
regulations (effective September 7, 2000) which eliminated the Industrial Operations 
(IO) category from the use classification regulations as defined by ADEM’s Water 
Quality Program.  At the same time, a segment of Valley Creek (9.7 miles) and all of 
Opossum Creek (8.5 miles) were upgraded from Industrial Operations to Agricultural 
and Industrial Water Supply.  At that time, a UAA was prepared by ADEM for Valley 
Creek and Opossum Creek (October 2000) for the purpose of documenting the reasons 
why the streams could not attain F&W status. The October 2000 UAA continues to be 
the supporting document for Opossum Creek’s current A&I classification.  Tables 1-1 & 
1-2 below provide a summary of how the rule revisions changed the use classification 
structure for Valley Creek and Opossum Creek from their previous classification to their 
current classification. 
 
Table 1-1-Previous Classification 
 

Stream 
Segment 

Basin Geographic Description Length 
(miles) 

Previous  
Classification 

Valley Creek Black 
Warrior 

from Bankhead Lake (confluence of 
Mud Creek) to county road crossing 
11/2 miles NE of Johns (Jefferson 
County Rd. 36) 

24.7  A&I 

Valley Creek Black 
Warrior 

from county road crossing 11/2 miles 
NE of Johns (Jefferson County Rd. 36) 
to Opossum Creek 

9.7 IO 

Valley Creek Black 
Warrior 

from Opossum Creek to its source 11.9  A&I 

                              Total A&I/IO length for Valley Creek  ⇒ 46.3  
Opossum 

Creek 
Black 

Warrior 
from Valley Creek to its source 8.5 IO 

 
Table 1-2-Current Use Classification as of September 7, 2000. 
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Stream 

Segment 
Basin Geographic Description Length 

(miles) 
Classification 
(as of 9/7/00) 

Valley Creek Black 
Warrior 

from Bankhead Lake (confluence of 
Mud Creek) to its source 

46.3  A&I 

Opossum 
Creek 

Black 
Warrior 

from Valley Creek to its source 8.5  A&I 

 
Table 1-3-Proposed Use Classification as of December 23, 2001. 
 

Stream 
Segment 

Basin Geographic Description Length 
(miles) 

Proposed 
Classification 

Valley Creek Black 
Warrior 

from Bankhead Lake (confluence of 
Mud Creek) to Blue Creek 

22.6 F&W 

Valley Creek Black 
Warrior 

from Blue Creek to its source 23.7 LWF 

 
As shown in Table 3 above, the proposed use classification changes of Valley Creek split 
the stream approximately in half, with the lower segment of Valley Creek being 
proposed for Fish and Wildlife and upper segment of Valley Creek being proposed for 
Limited Warmwater Fishery (See Attachment 1, Figure 1).  Blue Creek was chosen as the 
geographic boundary between F&W and LWF as a result of ADEM’s water quality 
modeling.  According to the modeling results, Blue Creek was the approximate location 
at which dissolved oxygen levels rebounded from the sag to back above 5.0 mg/l, which 
is the required criteria for waters designated Fish and Wildlife.  (See Attachment 5, 
Summer A&I Model Run) 
 
In accordance with the Federal Water Quality Standards Regulation (40 CFR 131.3), a 
use attainability analysis is a structured scientific assessment of the factors affecting the 
attainment of a use which may include physical, chemical, biological, and economic 
factors as described in Section 131.10(g).  As indicated below, results of this use 
attainability analysis indicate at least two of the six applicable factors as defined in 
Section 131.10(g) are preventing the segment of Valley Creek from attaining ADEM’s 
Fish and Wildlife use classification. 
 
Applicable Factors for Valley Creek (40 CFR Part 131.10(g)): 
 

(1)  Naturally occurring pollutant concentrations prevent the attainment of the use; or 
 

(2) Natural, ephemeral, intermittent or low flow conditions or water levels prevent the 
attainment of the use, unless these conditions may be compensated for by the discharge of 
sufficient volume of effluent discharges without violating State water conservation 
requirements to enable uses to be met; or 
 

(3) Human caused conditions or sources of pollution prevent the attainment of the use and 
cannot be remedied or would cause more environmental damage to correct than to leave in 
place; or 
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(4) Dams, diversions or other types of hydrologic modifications preclude the attainment of 
the use, and it is not feasible to restore the water body to its original condition or to 
operate such modification in a way that would result in the attainment of the use; or 
 

(5) Physical conditions related to the natural features of the water body, such as the lack of 
a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water quality, 
preclude the attainment of aquatic life protection uses; or 
 

(6) Controls more stringent than those required by Sections 301(b) and 306 of the Act 
would result in substantial and widespread economic and social impact. 

 
 
2.0   Overview of the Limited Warmwater Fishery Classification 
 
On August 1, 2000, the Environmental Management Commission (EMC) adopted 
regulations (effective September 7, 2000) which created a new use classification, 
Limited Warmwater Fishery (LWF), within ADEM’s Use Classification System 
(Administrative Code 335-6-11).  On December 23, 2001, ADEM proposed regulations 
that would reclassify the upper portion of Valley Creek to LWF.  The key element of the 
LWF classification is that it establishes seasonal uses and water quality criteria for 
waters that otherwise cannot maintain the Fish & Wildlife criteria on a year-round basis.  
The following italicized paragraphs provide the specific water quality criteria associated 
with the LWF use classification as it appears in ADEM’s Water Quality Criteria 
(Administrative Code 335-6-10-.09(6)). 
 
(6) LIMITED WARMWATER FISHERY 
  
 (a) The provisions of the Fish and Wildlife water use classification at 
Rule 335-6-10-.09(5) shall apply to the Limited Warmwater Fishery water use 
classification, except as noted below.  Unless alternative criteria for a given parameter 
are provided in paragraph (e) below, the applicable Fish and Wildlife criteria at 
paragraph 10-.09(5)(e) shall apply year-round. At the time the Department proposes 
to assign the Limited Warmwater Fishery classification to a specific waterbody, the 
Department may apply criteria from other classifications within this chapter if 
necessary to protect a documented, legitimate existing use.   
 
 (b) Best usage of waters (May through November): agricultural 
irrigation, livestock watering, industrial cooling and process water supplies, and any 
other usage, except fishing, bathing, recreational activities, including water-contact 
sports, or as a source of water supply for drinking or food-processing purposes. 
 
 (c) Conditions related to best usage (May through November): 
 
 1. The waters will be suitable for agricultural irrigation, livestock 
watering, and industrial cooling waters.  The waters will be usable after special 
treatment, as may be needed under each particular circumstance, for industrial 
process water supplies.  The waters will also be suitable for other uses for which 
waters of lower quality will be satisfactory. 
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 2. This category includes watercourses in which natural flow is 
intermittent, or under certain conditions non-existent, and which may receive treated 
wastes from existing municipalities and industries.  In such instances, recognition is 
given to the lack of opportunity for mixture of the treated wastes with the receiving 
stream for purposes of compliance.  It is also understood in considering waters for this 
classification that urban runoff or natural conditions may impact any waters so 
classified. 
 
 (d) Other usage of waters: none recognized. 
 
 (e) Specific criteria: 
 
 1. Dissolved oxygen (May through November): treated sewage, 
industrial wastes, or other wastes shall not cause the dissolved oxygen to be less than 
3.0 mg/l.  In the application of dissolved oxygen criteria referred to above, dissolved 
oxygen shall be measured at a depth of 5 feet in waters 10 feet or greater in depth; and 
for those waters less than 10 feet in depth, dissolved oxygen criteria will be applied at 
mid-depth. 
 
 2. Toxic substances and taste-, odor-, and color-producing 
substances attributable to treated sewage, industrial wastes, and other wastes: only 
such amounts as will not render the waters unsuitable for agricultural irrigation, 
livestock watering, industrial cooling, and industrial process water supply purposes; 
interfere with downstream water uses; or exhibit acute toxicity or chronic toxicity, as 
demonstrated by effluent toxicity testing or by application of numeric criteria given in 
Rule 335-6-10-.07, to fish and aquatic life, including shrimp and crabs in estuarine or 
salt waters or the propagation thereof.  For the purpose of establishing effluent 
limitations pursuant to Chapter 335-6-6 of the Department's regulations, the minimum 
7-day low flow that occurs once in 2 years (7Q2) shall be the basis for applying the 
chronic aquatic life criteria.  The use of the 7Q2 low flow for application of chronic 
criteria is appropriate based on the historical uses and/or flow characteristics of 
streams to be considered for this classification. 
 
 3. Bacteria: bacteria of the fecal coliform group shall not exceed a 
geometric mean of 1000/100 ml; nor exceed a maximum of 2000/100 ml in any 
sample.  The geometric mean shall be calculated from no less than five samples 
collected at a given station over a 30-day period at intervals not less than 24 hours. 
 
      
 
The above water quality criteria are commensurate with surface waters designated 
Limited Warmwater Fishery.  In general, the water quality criteria associated with the 
Limited Warmwater Fishery classification are the same as the Fish and Wildlife criteria 
except for the following: 
• Minimum dissolved oxygen requirements are reduced from 5 mg/l to 3 mg/l during 

May through November. 
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• The seven-day, two-year (7Q2) low flow instead of the seven-day, ten-year (7Q10) low 
flow is used to establish the chronic aquatic life criteria for point source discharges. 

• Bacteriological criteria for incidental water contact and recreation during the months 
of June through September are not required. 

 
 
3.0   Physical Characteristics of Valley Creek 
 
Valley Creek originates in the City of Birmingham, Jefferson County, Alabama and 
meanders to the west until it reaches the impounded waters of Bankhead Lake of the 
Black Warrior River.  The Valley Creek watershed lies within two distinct physiographic 
provinces of north central Alabama, namely the Valley and Ridge and the Appalachian 
Plateau.  The Valley and Ridge drains the eastern portion of Valley Creek (Upper Valley) 
and is characterized by parallel ridges and valleys having a wide variety of widths, 
heights and geologic materials, including limestone, dolomite, shale, siltstone, 
sandstone, chert and marble.  The stream primarily exhibits a dendritic drainage 
pattern as it flows across gently dipping rocks in the basin.  The western portion (Lower 
Valley) of the watershed lies within the Cumberland Plateau section of the Southwestern 
Appalachian province and is underlain by horizontal sedimentary bedrock layers that 
are deeply dissected by streams. The types of geology typically encountered are 
interbedded dark-gray shale, siltstone, medium-gray sandstone and numerous coal 
seams.  The landscape consists of low hills in an irregular pattern, which have broad, 
gently rolling summits and steep slopes.  Relief is on the order 200 to 250 feet and the 
hills are generally capped with massive beds of sandstone. 
 
Valley Creek is a major tributary of the Black Warrior River and has a total drainage 
area of 257 square miles and has a total length of approximately 46 miles.  The 7-day, 
10-year (7Q10) and 7-day, 2-year (7Q2) low flows of Valley Creek at its mouth are 12.9 
cubic feet per second (cfs) and 27.2 cfs, respectively.  Major tributaries of Valley Creek 
within the proposed Limited Warmwater Fishery segment include Blue Creek, Fivemile 
Creek, and Opossum Creek with drainage areas of 19.3, 16.5, and 13.2 square miles 
respectively.  Of the tributaries mentioned, Opossum Creek has considerable impact on 
Valley Creek due to the major point and nonpoint sources of pollution located within its 
watershed.  In addition, the Opossum Creek watershed is one of the most highly 
industrialized areas of Birmingham and the stream has been on Alabama’s 303(d) use 
impairment list since 1998 for organic enrichment and low dissolved oxygen.  Nonpoint 
sources are believed to be the most significant source of CBOD in the Opossum Creek 
watershed.  The overall land use in the Opossum Creek subwatershed is 52% urban, 40% 
forested, 8% open area.  Opossum Creek originates in Fairfield, Jefferson County, 
Alabama and travels 8.5 miles until it enters Valley Creek just upstream of the St. 
Louis/San Francisco Railway bridge.  The 7Q10 and 7Q2 low flows at the mouth of 
Opossum Creek are 0.6 cfs and 1.7 cfs, respectively.  See Figure 1 for the location of 
Opossum Creek within the Valley Creek watershed. 
 
The Valley Creek watershed includes a broad spectrum of land-use activities.  In general, 
the land use transforms considerably from Upper Valley Creek to Lower Valley Creek.  
Heavy industrial and commercial activities as well as high/low intensity residential land 
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uses dominate the landscape within Upper Valley Creek.  Upper Valley Creek drains a 
major metropolitan area and has typical urban stream characteristics such as poor 
habitat and degraded water quality and stressed biological communities.  The degraded 
condition of Upper Valley Creek is primarily due to the extensive industrial and 
commercial land use within its watershed.  The urbanized landscape creates dynamic 
flow events, reduced riparian zones, increased siltation, and other conditions that 
destroy habitat and impair water quality, thus making it difficult to sustain a healthy 
aquatic community.  In contrast, the Lower Valley Creek watershed is predominantly 
rural, with sivicultural, agricultural, and some mining operations comprising the land 
use.  The less intensive land use activities contribute to the improved chemical, physical 
and biological conditions within Lower Valley Creek.  Table 3-1 below is a summary of 
land use activity within the three subwatersheds that define Valley Creek.  The land use 
information was obtained from the EPA Region 4 Land Cover Data Set, South Central 
Portion, Version 1.  Figure 2 of Attachment 1 provides a pictorial representation of the 
land uses within the Valley Creek watershed. 
 
Table 3-1 – Land Use Activity within the Valley Creek Watershed 
 

Subwatershed 
Code Land Use Upper 

Valley 
Lower 
Valley 

Shoal Total 

11 Open Water 0.54% 0.38% 5.88% 1.35% 
21 Low Intensity Residential 19.40% 2.09% 0.15% 7.32% 
22 High Intensity Residential 7.20% 0.22% 0.00% 2.43% 
23 Commercial/Industrial/Tran

sport 
10.46% 0.33% 0.27% 3.57% 

31 Bare Rock/Sand --- --- --- --- 
32 Quarry/Strip Mine/Gravel 

Pits 
1.03% 0.70% 1.24% 0.90% 

33 Transitional Barren 0.58% 0.92% 0.28% 0.70% 
41 Deciduous Forest 20.02% 38.17% 38.84% 32.46% 
42 Evergreen Forest 9.18% 22.75% 22.78% 18.40% 
43 Mixed Forest 19.90% 29.11% 28.71% 26.09% 
81 Pasture/Hay 4.47% 2.90% 1.06% 3.10% 
82 Row Crops 2.23% 1.69% 0.74% 1.70% 
85 Other Grasses 4.99% 0.73% 0.04% 1.98% 
91 Forested Wetland 0.01% --- --- 0.00% 
92 Emergent Wetland 0.01% --- 0.01% 0.01% 

 
The overall health of Valley Creek is dependent upon good physical characteristics such 
as proper flow, adequate riparian zones, diverse substrate, and other features that offer 
good habitat to sustain a healthy aquatic community.  Upper Valley Creek is a typical 
urban stream, containing large amounts of impervious landscape, which in turn allow 
flash floods to easily occur during rain events that destroy habitat via erosion and 
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sedimentation.  Over the years, urbanization of Valley Creek has created many 
channelized areas within the stream which offer little, if any, habitat for a healthy 
aquatic community.  Subsequently, the concrete channels, coupled with high nutrient 
loads and excessive light/heat penetration, allow dense periphytic algae and microbial 
communities to form, which in turn produce significant fluctuations in dissolved oxygen 
levels via photosynthesis and respiration. 
 
When comparing the physical characteristics of Upper and Lower Valley Creek, the 
differences that distinguish the two watersheds are primarily land use activity. The less 
intensive land uses of Lower Valley Creek lend to its ability to attain a Fish and Wildlife 
use classification.  In contrast, it is primarily the poor physical characteristics of Upper 
Valley Creek that are preventing the stream from attaining a Fish and Wildlife use 
classification.  For this reason, the proposed Limited Warmwater Fishery classification 
is appropriate for Upper Valley Creek. 
 
 
4.0 Chemical Characteristics of Valley Creek 
 
The chemical characteristics of Upper Valley Creek demonstrate the influence a major 
metropolitan area (i.e. heavy industrial, commercial, and residential land use) has on 
water quality.  When comparing the water quality data and associated land uses between 
the Upper and Lower Valley Creek subwatersheds, it can be shown that land use activity 
provides a good indication of the types of water quality impacts to be expected within 
the stream. Upper Valley Creek is characterized as having significant industrial, 
commercial and residential land uses; likewise it has poor dissolved oxygen levels, high 
pathogen levels, and elevated biochemical oxygen demand (BOD) and nutrient 
concentrations.  Lower Valley Creek is characterized as having primarily a forested and 
low-intensity residential land use; therefore it has healthier dissolved oxygen levels, 
lower pathogen and BOD concentrations.   
 
The USGS data collected as part of the ongoing Birmingham Watershed Project 
confirms the previous water quality impacts encountered by EPA and ADEM within 
Upper Valley Creek.  Review of the data indicates the key parameters preventing a Fish 
and Wildlife use classification are dissolved oxygen, nutrients, and bacteria.  As 
illustrated in Table 4-1 below, samples collected at stations VAL-1 and VAL-2 reported 
dissolved oxygen levels less than 5.0 mg/L, which is the required concentration for 
streams classified as Fish and Wildlife.  Fecal Coliform levels at these stations were 
elevated well above ADEM’s required criteria for a Fish and Wildlife stream.  Review of 
bacteriological data collected, indicate the fecal coliform criteria (200 colonies/100 ml) 
necessary to protect swimming and other whole-body water contact recreation during 
the months of June through September would easily be exceeded.  These high pathogen 
levels can be attributed primarily to sewer overflows, leaking sewer lines, and other 
regulated and nonregulated stormwater runoff.  See Attachment 1, Figure 1 for sampling 
station locations within the Valley Creek subwatershed.  See Attachment 2 for a 
complete list of field/laboratory data and sampling station descriptions.  See 
Attachment 6 for a detailed recreational use attainability analysis for Village and Valley 
Creeks using data and analysis from Village Creek that is applicable to Valley Creek. 
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Table 4-1: Selected USGS Water Quality Data, 2000-2001. 
 
Station 

ID 
Date 

(yy/mm/dd) 
Flow 
(cfs) 

DO 
(mg/L) 

BOD 
(mg/L) 

Fecal 
Coliform 

(col/100 ml) 

Total 
Nitrogen 

(mg/l) 

Total 
Phosphorous 

(mg/l) 
VAL-1 2000/03/01 1.83 8.2  3700 2.2 0.096 
VAL-1 2000/03/31 1.77 7.12  22000 2.8 0.158 
VAL-1 2000/06/29 33.4 5.1  > 33001 2 0.166 
VAL-1 2000/08/02 2.25 5.3 4.9 64000K 2.3 0.252 
VAL-1 2000/08/31 1.12 5 4.8 4000 2.5 0.244 
VAL-1 2000/10/03 1.12 3.3 1.7 2100 2.2 0.269 
VAL-1 2000/11/09 37 8.2  85000K 1.4 0.123 
VAL-1 2000/12/12 1.64 4.2 4.8 44000E 2.6 0.162 
VAL-1 2001/01/23 2.49 7.8 2.4 3800 2.8 0.236 
VAL-1 2001/02/12 120 10.4 4.4 5900 0.77 0.136 
VAL-2 2000/02/29 13 13.1  41K 1.4 0.034 
VAL-2 2000/03/31 20.7 8  1000 1.6 0.167 
VAL-2 2000/05/16 9.7 6.8  400 0.36 0.033 
VAL-2 2000/06/29 22.6 5.6  > 6001 1.2 0.093 
VAL-2 2000/08/03 18.2 7.8 1.2 1700 1.6 0.079 
VAL-2 2000/08/29 6.03 4.3 2.4 640K 0.64 0.034 
VAL-2 2000/10/05 5.2 4.7 0.9 150 0.57 0.058 
VAL-2 2000/11/15 8.73 9.9 0.9 16000K 1.9 0.085 
VAL-2 2000/12/13 7.84 11 0.8 720 1.4 0.05 
VAL-2 2001/01/25 13.98 9.3  80K 3 0.057 
VAL-2 2001/02/09 374 6.1   2.9 0.421 

Note: shaded areas indicate sample was collected during a rain event.    E = non-ideal colony count     K=estimated value 
 

As you travel downstream from the headwaters of Upper Valley Creek to Lower Valley 
Creek, water quality appears to be improving.  As shown in the following Tables 4-2 & 4-
3, samples collected at stations VAL-3, VA1 and VC-5 show improvement in dissolved 
oxygen, fecal coliform, and biochemical oxygen demand (BOD) concentrations as 
compared to Stations VAL-1 and VAL-2.  Some of the improvement is most likely due to 
dilution effects as base flow increases due to the addition of incremental flow between 
the upper and lower sampling stations. 
 
Table 4-2: Selected USGS Water Quality Data, 2000-2001. 
 
Station 

ID 
Date 

(yy/mm/dd) 
Flow 
(cfs) 

DO 
(mg/L) 

BOD 
(mg/L) 

Fecal 
Coliform 

(col/100 ml) 

Total 
Nitrogen 

(mg/l) 

Total 
Phosphorus 

(mg/l) 
VAL-3 00/02/29 27.3 10.07  72K 1.2 0.025 
VAL-3 00/03/29 42 10.4  120 1.5 0.021 
VAL-3 00/06/28 14.7 7  330 1.3 0.056 
VAL-3 00/08/03 32.9 7.2 1 1400 1.2 0.087 
VAL-3 00/08/31 11.7 11.1 8.6 71K 0.6 0.028 
VAL-3 00/10/02 12.3 10.2 0.5 40K 0.41 0.021 
VAL-3 00/11/09 240 6.5  16000 1.2 0.117 
VAL-3 00/12/13 13.67 13.9 0.7 75 0.96 0.018 
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Station 
ID 

Date 
(yy/mm/dd) 

Flow 
(cfs) 

DO 
(mg/L) 

BOD 
(mg/L) 

Fecal 
Coliform 

(col/100 ml) 

Total 
Nitrogen 

(mg/l) 

Total 
Phosphorus 

(mg/l) 
VAL-3 01/01/25 33 11.1  10K 2.2 0.027 
VAL-3 01/02/13 960 10.1 8.4 4700 1.2 0.203 

Note: shaded areas indicate sample was collected during a rain event.    E = non-ideal colony count     K=estimated value 
 

Station VAL-3 indicates that sanitary sewer overflows during rain events are a likely 
cause of elevated fecal coliform levels.  During the 2000-2001 winter season USGS 
collected two fecal coliform samples during wet weather conditions.  At the time 
samples were collected, stream flows were recorded at 240 cfs and 960 cfs and fecal 
coliform concentrations of 16,000-col/100 ml and 4700-col/100 ml, respectively.  These 
are high pathogen concentrations considering the large volume of water in the stream.  
However, high fecal coliform levels during low flow conditions indicate that leaking 
sewers and/or septic tanks coupled with a shallow groundwater table may be the 
primary cause of elevated pathogen levels in the upper reaches of the watershed.  The 
shallow groundwater table is not unexpected due to the proximity of Red Mountain, 
which comprises the southeastern portion of the Upper Valley Creek subwatershed. 
 
Table 4-3: Selected ADEM Trend Station Data, 1997-2001. 
 
Station 

Number 
Date 

(yy/mm/dd) 
Dissolved 

Oxygen 
(mg/l) 

T-PO4 
(mg/l) 

NO2/NO3 
(mg/l) 

BOD-5 
(mg/l) 

NH3 
(mg/l) 

Fecal 
Coliform 

(col/100 ml) 

VC-5 97/06/05 6.33 0.151 1.753 1.9 0.148 3600 
VC-5 97/08/14 6.97 0.089 0.519 1.9 0.005 340 
VC-5 97/11/19 10.20 0.095 1.069 1.5 0.005  
VC-5 98/08/19 6.25 0.084 0.774 1.1 0.005 164 
VC-5 98/10/14 7.15 0.005 0.649 0.5 0.005 114 
VC-5 99/06/02 5.82  0.624 0.1  240 
VC-5 99/08/04 6.12 0.029 0.5644 0.3  124 
VC-5 99/10/13 6.73 0.043 0.052 1.5 0.878 240 
VC-5 00/06/07 7.00 0.004 0.015 0.7 1.15 370 
VC-5 00/08/09 7.50 0.018 0.551 0.6 0.015 310 
VC-5 00/10/11 9.40 0.005 0.68 0.8 0.015 124 
VC-5 01/06/06 7.25 0.07 0.221 1 0.015 270 
VC-5 01/08/08 5.88 0.02 0.73 0.4 0.26 760 

VA1 97/01/22 5.00 0.141 2.846 1.2  116 
VA1 97/03/19 7.00 0.107 2.821 2.1  58 
VA1 97/04/23 5.70 0.107 4.061 1.7  148 
VA1 97/05/14 8.80 0.457 6.163 1.1   
VA1 97/06/04 6.50 0.278 3.022 0.8  500 
VA1 97/08/14 7.55 0.443 6.518 0.9 0.102 350 
VA1 97/11/19 8.30 0.474 6.237 1.4 0.123  
VA1 98/08/19 6.15 0.302 3.957 1.1 0.005 108 
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Station 
Number 

Date 
(yy/mm/dd) 

Dissolved 
Oxygen 
(mg/l) 

T-PO4 
(mg/l) 

NO2/NO3 
(mg/l) 

BOD-5 
(mg/l) 

NH3 
(mg/l) 

Fecal 
Coliform 

(col/100 ml) 

VA1 98/10/14 7.24 0.409 5.382 0.6 0.005 27 
VA1 99/06/02 5.80 0.115 2.009 0.2  184 
VA1 99/08/04 5.58 0.478 5.2564 0.9 0.055 63 
VA1 99/10/13 6.30 0.249 0.107 2 2.166 240 
VA1 00/06/07 6.20 0.45 0.015 0.9 2.838 188 
VA1 00/08/09 7.50 0.446 5.146 0.9 0.015 164 
VA1 00/10/11 6.40 0.602 0.618 1.5 0.3 44 
VA1 01/06/06 6.68 0.37 3.98 1.2 0.015 176 
VA1 01/08/08 6.57 0.15 1.59 0.3 0.2 500 

 
In summary, the primary chemical characteristics preventing Upper Valley Creek from 
attaining ADEM’s Fish and Wildlife use classification are dissolved oxygen and fecal 
coliform.  Data collected by USGS, EPA and ADEM during the past several years 
validate the differences in water quality between Upper and Lower Valley Creek.  The 
Department believes the fundamental reason for the degraded water quality in Upper 
Valley Creek is the widespread and intense urbanization of its watershed.  These impacts 
are a result of primarily non-point sources of pollution, such as urban runoff and 
sanitary sewer overflows/leaks, which typically accompany older metropolitan areas 
such as Birmingham. 
 
Jefferson County, the operator of the regional collection and treatment systems, is in the 
sixth year of a scheduled activities included in a Consent Agreement with the U.S. EPA. 
Mitigation efforts by Jefferson County include rehabilitation of the sewer collection 
system and installation of additional treatment facilities for wet weather flows at the 
Village Creek and Valley Creek WWTP’s, as well as other WWTP’s in the Birmingham 
Metropolitan area.  The overflows from the system are currently a significant source of 
nutrients and other pollutants to receiving streams in the watershed, including Village 
Creek.  Also, the City of Birmingham is currently conducting a flood water control study 
with the U.S. Corps of Engineers and the U.S. Geological Survey.  This study should be 
completed by December 2002.  The aforementioned mitigation activities should result 
in improved management of water quality and quantity of the Village Creek watershed.  
 
5.0 Biological Characteristics of Valley Creek 
 
In 1989, the U.S. EPA conducted a comparative study of Village, Valley, Opossum, and 
Fivemile Creeks.  As a result of the study, EPA reported that Opossum Creek, a tributary 
to Upper Valley Creek, appeared to be the most-stressed of the systems examined.  Poor 
habitat and deposits of tar-like substances were the key factors limiting aquatic life. 
Short-term toxicity tests using the fathead minnow revealed growth impairment at one 
station on Opossum Creek.  The 1989 toxicity tests also revealed significant mortality to 
the Daphnid on two of the five stations within Valley Creek. 
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In 1997, a U.S. EPA biological survey of Valley Creek documented significantly degraded 
habitat at two of the three sampling stations in Upper Valley Creek with habitat scores of 
66 and 64 versus 125 in the reference F&W stream.  In addition, there were limited 
pollution sensitive species present in the upper two sampling stations as evidenced by 
the EPT index scores of 0 and 1.  Fewer species of fish were also reported in the upper 
watershed versus the lower.  EPA biologists recommended not upgrading the segment to 
F&W unless significant enhancements could be made to improve the stream habitat and 
remove the sources of excess nutrients.  Results of the study revealed that Opossum 
Creek, scored the lowest, with a 0 EPT index, in comparison to the reference F&W 
stream, which scored a 3.  
 
In 1999-2000, USGS collected benthic macroinvertebrate data at two locations within 
Upper Valley Creek.  As shown in the following Table 5-1, evaluation of the 
macroinvertebrate data collected indicate poor results in both EPT Family Richness and 
Total Taxa Richness at stations VAL-1 and VAL-2, compared to the reference F&W 
stream.  USGS Station VAL-1 had the worst macroinvertebrate scores with EPT Family 
Richness = 0 and Total Taxa Richness = 10. The USGS Station VAL-2, downstream of 
VAL-1, also had degraded benthic macroinvertebrates, with EPT Family Richness = 2 
and Total Taxa Richness = 24.  The low scores reported at these stations are not 
unexpected due to the degraded physical and chemical characteristics as discussed in 
previous sections.  The recent biological data collected for Upper Valley demonstrate the 
significant improvements that will be necessary to improve stream habitat and water 
quality to achieve the Fish and Wildlife use classification.  The chronic aquatic life 
protections required under Limited Warmwater Fishery, even though less restrictive 
than F&W requirements, will be difficult to achieve.  However, the Department believes 
with continued remediation efforts by Jefferson County and the City of Birmingham to 
improve stream habitat and water quality, the LWF classification is attainable for the 
subject segment of Valley Creek. 
 
Table 5-1: Birmingham Watershed Project, USGS Benthic Macroinvertebrate 

Data, 2000-2001  
 
Station ID Station Location EPT Family 

Richness 
Total Taxa 
Richness 

VAL-1 Valley Creek at 5th Ave and 7th Street 0 10 
VAL-2 Valley Creek at Cleburne Avenue 2 24 

Reference Five Mile Creek at Nevel Road 8 38 

 
 
 
6.0 Point Source Analysis & Water Quality Modeling of Valley 

Creek WWTP, USX Fairfield, and Koppers Organics 
 
A total of three point sources operating under NPDES permits are located within the 
Valley Creek watershed.  Of the three, two are major industrial discharges located on 
Opossum Creek, namely USX Fairfield Works and Koppers Organics. Valley Creek 
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WWTP is the third discharge and is located on Valley Creek approximately 1.4 miles 
upstream of the Fivemile Creek confluence.  Valley Creek WWTP is considered a major 
municipal facility and is owned and operated by Jefferson County.  Refer to Attachment 
1, Figure 1 for the location of these point sources.   
 
Water quality modeling was conducted for the above mentioned point sources to predict 
effluent limits that would be required for the various use classifications, namely, A&I, 
LWF, and F&W.  The study reach for the model extends from just above the USX outfall 
on Opossum Creek to Bankhead Lake of the Black Warrior River.  Results of the water 
quality modeling indicate that the Limited Warmwater Fishery classification is 
achievable.  According to the modeling results, Valley Creek WWTP would receive the 
most stringent effluent limits as a result of the use classification upgrade of Valley 
Creek.  However, USX Fairfield Works and Koppers Organics would also receive some 
permit modifications as a result of the upgrade due to their close proximity to Valley 
Creek.  These changes would primarily result in each facility being required to conduct 
chronic toxicity biomonitoring at 7Q2 flow conditions.  USX would also receive a slightly 
more stringent BOD limit during the winter season.  Water quality modeling shows the 
dissolved oxygen sag below the USX and Koppers outfalls to be occurring in the 
proposed LWF segment of Valley Creek, therefore the CBOD limit (winter only) for USX 
was adjusted slightly to meet the dissolved oxygen concentration of 5 mg/l during the 
winter season.  See Attachment 4 for the current and predicted effluent limits of USX, 
Koppers, & Valley Creek WWTP.  Refer to Attachment 5 for the schematic diagrams and 
model runs supporting the predicted limits. 
 
The current design capacity of the Valley Creek WWTP is 65 million gallons per day 
(MGD), however they were recently authorized by the Department to expand their 
capacity to 85 MGD.  The treatment system consists of mechanical screening, aerated 
grit removal, pre-aeration and primary clarification.  Biological treatment follows with 
two stages of aeration and clarification.  Effluent is metered, chlorinated and 
dechlorinated prior to discharge.  Biosolids are treated in the anaerobic digesters prior 
to being dewatered by filter belt presses and/or drying beds.  Dried biosolids are 
blended with lime and then applied at the County’s beneficial land use site.  According 
to Valley Creek WWTP’s discharge monitoring reports (DMRs) the plant is operating at 
very efficient levels and providing a high degree of treatment.  For the period January 
1998 through June 2001 the facility had an average wasteflow of 42.3 MGD, and average 
effluent carbonaceous biochemical oxygen demand-5 day test (CBOD5), ammonia 
nitrogen (NH3-N) and dissolved oxygen (DO) values of 2.0, 0.2 and 7.2 mg/l, 
respectively (See Attachment 3).   
 
The facility’s current treatment performance, demonstrates their capability to meet the 
effluent limits necessary to achieve the water quality criteria required for the Limited 
Warmwater Fishery classification.  The Valley Creek WWTP will be required to conduct 
chronic toxicity test based on a 7Q10 flow (F&W requirement) instead of the 7Q2 flow 
usually required for LWF classified waters.  The more stringent chronic toxicity 
biomonitoring is required due to the close proximity (i.e. within 24-hour travel time) of 
the WWTP’s outfall to the downstream F&W segment of Valley Creek.  Table 6-1 that 
follows provides the current and predicted effluent limits for the Valley Creek WWTP.  



13 

Table 6-1: Current and Predicted Effluent Limits for Valley Creek WWTP, 
Water Quality Modeling, ADEM 2001. 

 

2001 Modeling Results @ 85 MGD 
        
 Current Predicted Predicted 
 A&I Limits LWF Limits  F&W Limits 
 

Parameter Summer Winter Summer Winter Summer Winter 
CBOD5 (mg/l) 8 14 8 8 4 8  
NH3-N (mg/l) 1 2 1 1 0.5 1 
TKN (mg/l) 3 5 3 3 2.5 3 
DO (mg/l) 5 5 5 6 6 6 
              

 
7.0   Conclusion 
 
Results of the use attainability analysis indicate the following applicable factors as 
defined by EPA are preventing the LWF segment of Valley Creek from attaining ADEM’s 
Fish and Wildlife use classification. 

 

¾ Human caused conditions or sources of pollution prevent the attainment of the use and 
cannot be remedied or would cause more environmental damage to correct than to 
leave in place; or 
 

¾ Physical conditions related to the natural features of the water body, such as the lack of 
a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water 
quality, preclude the attainment of aquatic life protection uses; or 

 
The use classification upgrade of Upper Valley Creek from Agricultural and Industrial 
Water Supply (A&I) to Limited Warmwater Fishery (LWF) will provide the necessary 
criteria to protect existing uses within the stream.  The Department believes the LWF 
classification is appropriate because it adequately characterizes the water quality 
conditions that are reasonably attainable for this waterbody.   
 
No currently available information exists that suggests that the F&W use classification is 
attainable.  Data presented in this document demonstrate nutrient enrichment and 
highly elevated bacteria levels from monitoring locations in upper Valley Creek, both 
upstream and downstream of permitted discharges.  In general, water quality 
corresponds to land use patterns in the upper and lower portions of Valley Creek.  
Nutrient concentrations (nitrogen and phosphorus) are particularly high in monitoring 
locations upstream of permitted discharges in upper Valley Creek.  Excess nutrients, 
combined with shallow depth, high water table, and increased light and heat penetration 
from lack of shading produce dense periphytic algae and microbial communities whose 
photosynthesis and respiration result in dissolved oxygen concentrations that frequently 
fall below criteria levels for F&W.  
 
In the proposed LWF segment, bacteria levels are consistently elevated above those 
required for primary contact recreation, as provided in the F&W use classification 
during June-September.  The pattern illustrated by the data from Valley Creek show 
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variable levels at monitoring locations at various points along Valley Creek similar to the 
variable pattern exhibited by data from nearby Village Creek.  The analysis presented in 
Attachment 6 demonstrates the correspondence of bacteria levels with the pattern of 
precipitation in Village Creek, a pattern that indicates a strong relationship to nonpoint 
sources.  
 
Leaking sewer lines, domestic animal and wildlife populations, and leaking septic tanks 
are nonpoint sources of both nutrients and bacteria to Valley Creek.  Sewer overflows 
are also a source of both nutrients and bacteria to Valley Creek that is driven by 
precipitation.  The Valley Creek WWTP currently achieves an extremely high level of 
treatment.  Jefferson County is estimated to expend $800 million to resolve sewer 
overflows and replace leaking sewer lines.  It is anticipated that this substantial capital 
investment will improve water quality.   
 
It is not currently possible to determine the percent contribution from the known 
categories of nonpoint sources, nor is it possible to project the degree of success in terms 
of measurable water quality improvements that will result from ongoing efforts to 
resolve sewer overflows and replace leaking sewer lines.  The available information 
suggests that the magnitude of nutrient and bacteria levels, the variety of sources, and 
the physical characteristics of the waterbody indicate that the F&W use classification is 
not attainable, and the highest attainable use is LWF.  Therefore, F&W is not designated 
at this time as a result of a combination of human-caused conditions (that may not be 
feasible to fully remedy) and natural physical conditions of the watershed unrelated to 
water quality (e.g., high water table).  However, as new information becomes available 
that pertains to attainability of the F&W use classification, it will be considered and 
water quality standards revised accordingly.   
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Valley Creek Sampling Stations & Water Quality Data 
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Attachment 3 
 
 

DISCHARGE MONITORING REPORTS 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 4 
 
 

CURRENT & PREDICTED EFFLUENT LIMITS: 
JEFFERSON COUNTY-VALLEY CREEK WWTP 

USX FAIRFIELD WORKS 
KOPPERS ORGANICS 



 

Table 4-1: Jefferson County-Valley Creek WWTP Effluent Limits. 
 
 

         
 Agricultural and Industrial 
  May-November  December-April 
 Flow: 85 MGD 85 MGD 
 CBODU: 24 mg/L 33 mg/L 
 CBOD5: 8 mg/L 11 mg/L 
 NH3-N: 1 mg/L 2 mg/L 
 TKN: 3 mg/L 4 mg/L 
 D.O.: 5 mg/L 5 mg/L 

     
     

 Limited Warmwater Fishery 
  May-November December-April 
 Flow: 85 MGD 85 MGD 
 CBODU: 24 mg/L 24 mg/L 
 CBOD5: 8 mg/L 8 mg/L 
 NH3-N: 1 mg/L 1 mg/L 
 TKN: 3 mg/L 3 mg/L 
 D.O.: 5 mg/L 6 mg/L 

      
      

Fish and Wildlife  
 May-November  December-April  

Flow: 85 MGD 85 MGD  
CBODU: 12 mg/L 24 mg/L  
CBOD5: 4 mg/L 8 mg/L  
NH3-N: 0.5 mg/L 1 mg/L  

TKN: 2.5 mg/L 3 mg/L  
D.O.: 6 mg/L 6 mg/L  

       
       

Current Permit Limits  
 May-November  December-April  

Flow: 85 MGD 85 MGD  
CBODU: 24 mg/L 42 mg/L  
CBOD5:  8 mg/L 14 mg/L  
NH3-N: 1 mg/l 2 mg/L  

TKN: 3 mg/L 5 mg/L  
D.O.: 5 mg/L 5 mg/L  

 



 

Table 4-2: USX Fairfield Works Effluent Limits1. 
 
 

         
 Agricultural and Industrial 
  May-November  December-April 
 Flow: 11 MGD 11 MGD 
 CBODU: 16 mg/L 26 mg/L 
 CBOD5: 8 mg/L 13 mg/L 
 NH3-N: 1 mg/L 2 mg/L 
 TKN: 2 mg/L 4 mg/L 
 D.O.: 6 mg/L 6 mg/L 

     
     

 Limited Warmwater Fishery 
  May-November December-April 
 Flow: 11 MGD 11 MGD 
 CBODU: 16 mg/L 20 mg/L 
 CBOD5: 8 mg/L 10 mg/L 
 NH3-N: 1 mg/L 1 mg/L 
 TKN: 2 mg/L 3 mg/L 
 D.O.: 6 mg/L 6 mg/L 

      
      

Fish and Wildlife  
 May-November  December-April  

Flow: 11 MGD 11 MGD  
CBODU: 8 mg/L 20 mg/L  
CBOD5: 4 mg/L 10 mg/L  
NH3-N: 0.75 mg/L 1 mg/L  

TKN: 1.5 mg/L 3 mg/L  
D.O.: 6 mg/L 6 mg/L  

       
       

Current Permit Limits  
Flow: 11 MGD 11 MGD  

CBODU: 16 mg/L 26 mg/L  
CBOD5: 8 mg/L 13 mg/L  
NH3-N: 1 mg/L 2 mg/L  

TKN: 2 mg/L 4 mg/L  
D.O.: 6 mg/L 6 mg/l  

                                                 
1 The predicted effluent limits for USX are based solely on use classification changes to Valley Creek and leaving 
Opossum Creek at A&I.  Due to the close proximity of USX’s outfall to Upper Valley Creek, their effluent has 
influence on instream dissolved oxygen levels within Upper Valley Creek. 



 

Table 4-3: Koppers Organics Effluent Limits. 
 
 

         
 Agricultural and Industrial 
  May-November  December-April 
 Flow: 0.036 MGD 0.036 MGD 
 CBODU: 37.5 mg/L 37.5 mg/L 
 CBOD5: 15 mg/L 15 mg/L 
 NH3-N: 20 mg/L 20 mg/L 
 TKN: 50 mg/L 50 mg/L 
 D.O.: 5 mg/L 5 mg/L 

     
     

 Limited Warmwater Fishery 
  May-November December-April 
 Flow: 0.036 MGD 0.036 MGD 
 CBODU: 37.5 mg/L 37.5 mg/L 
 CBOD5: 15 mg/L 15 mg/L 
 NH3-N: 20 mg/L 20 mg/L 
 TKN: 50 mg/L 50 mg/L 
 D.O.: 5 mg/L 6 mg/L 

      
      

Fish and Wildlife  
 May-November  December-April  

Flow: 0.036 MGD 0.036 MGD  
CBODU: 27.5 mg/L 37.5 mg/L  
CBOD5: 11 mg/L 15 mg/L  
NH3-N: 20 mg/L 20 mg/L  

TKN: 50 mg/L 50 mg/L  
D.O.: 6 mg/L 6 mg/L  

       
       

Current Permit Limits  
 May-November  December-April  

CBODU: 37.5 mg/L 37.5 mg/L  
CBOD5: 15 mg/L 15 mg/L  
NH3-N: 20 mg/L 20 mg/L  

TKN: 50 mg/L 50 mg/L  
D.O.: 5 mg/L 5 mg/L  

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 5 
 
 

Water Quality Modeling Results 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 6 
 
 

Detailed Recreational Use Attainability Analysis 
for Village and Valley Creeks, EPA Region 4 

 
 



 

INTRODUCTION 
 
 The segments of Village and Valley Creeks drain adjacent watershed in Jefferson 
County, Alabama.  The land usage is predominantly urban and their watersheds are 
virtually identical in their physical characteristics and pollution stressors.  Sources of 
bacteria in the watersheds include leaking sewer lines, discharge and overflows from 
wastewater treatment plants, domestic animals, wildlife, and leaking septic systems.  In 
addition, there are little to no vegetated riparian zones to filter runoff, a high water 
table, and a generally steep slope to the landscape.  These factors reduce travel time and 
increase delivery ratio (fraction of bacteria deposited on land that arrives in stream 
water) of bacteria to the creeks from runoff.  Climate and landscape factors also tend to 
mitigate the process of natural decay, increasing the likelihood of delivery of bacteria to 
the creek waters from land-based sources.  Bacteria enter the creeks from point source 
discharge of treated domestic sewage and overflow generated by stormwater, as well as 
land-based non-point sources from overland runoff and through baseflow from 
infiltration.  The municipal dischargers currently operate disinfection processes and 
would meet F&W discharge limits end of pipe.  Sewer overflows and leaking sewer lines 
are a known problem in the watersheds and Jefferson County is currently under a 
consent decree that involves expenditure of $800 million to fix those problems by 2006. 
 
DATA ANALYSIS 
 
 There are three data sets available for analysis: 
 
1) Weekly measurements of fecal coliform bacteria during 2000 from two 

monitoring locations in Village Creek, one upstream from the WWTP and one 
downstream 

2) Flow records from the same monitoring locations on the same days 
3) Daily precipitation measurements during 2000 from a nearby airport 
 
 These data can help address three questions: 
 
1) What pattern of bacteria levels are exhibited in Village Creek and likely exhibited 

in Valley Creek? 
2) What influence do point source discharges have on bacteria levels in Village 

Creek and likely have in Valley Creek? 
3) To what extent do precipitation events and patterns affect bacteria levels in 

Village Creek and likely in Valley Creek?  
  

Figure 1 depicts upstream and downstream single sample bacteria measurements 
taken during 2000 plotted again the corresponding stream flow.  The data range is 
restricted to measures below 2000 Colony Forming Units (CFU)/100 ml to better 
observe the relationship.  Fecal concentrations do not correlate well with flow.  It is 
apparent that flow is greatly augmented by discharge with downstream measures 
associated with much higher flows.  Concentrations tend to be higher upstream of the 
discharge. 

 



 

Figure 2 depicts downstream bacteria levels plotted against upstream bacteria levels.  
The data range is restricted to measures below 1000 CFU/100 ml to better observe the 
relationship and avoid measures that are likely associated with sewer overflow events.  
The unity line helps show that, regardless of magnitude, the concentration downstream 
does not exceed concentration upstream.  This plot helps indicate that discharge of 
treated sewage from the WWTP is not a significant contributor to downstream bacteria 
levels. 

 
Figure 3a is a plot of the running geometric mean (using five weekly measures taken 
over approximately the previous 30 days) over the course of the year for both the 
upstream and downstream monitoring locations.  It shows an irregular pattern with 
downstream levels tending to follow upstream levels with an effluent dilution effect, 
with a notable exception of downstream geometric means plotted in early April, where 
highly elevated levels are likely indicative of raw sewage from a sewer overflow event.  In 
general, bacteria levels are low in winter months, rise in early spring, remain variable 
yet high into the summer months, fall somewhat in late summer/early autumn, then rise 
again in late autumn.  Values above the 1000 CFU/100 ml geometric mean bacteria 
criteria for LWF occur both the upstream and downstream monitoring locations.   
 
Figure 3b is the same plot depicting only data from the months of June-September.  
The June-September 200 CFU/100 ml bacteria criteria for F&W is consistently 
exceeded at both monitoring locations.  

 
Figures 4a-c are frequency distribution plots of year round single sample data, year 
round running geometric mean data, and June-September running geometric mean 
data.  At both monitoring locations, approximately 85 percent of single sample 
measures are below the 2000 CFU/100 ml single sample bacteria criteria for LWF, and 
about 90 percent of the running geometric mean values are below the 1000 CFU/100 ml 
geometric mean bacteria criteria for LWF.  During June-September, the running 
geometric mean consistently exceeded 200 CFU/100 ml and exceeded 400 CFU/100 ml 
almost half of the time at the downstream monitoring station and almost all of the time 
at the upstream monitoring station. 

 
Figure 5 depicts daily precipitation measurements during 2000 from a nearby airport 
that should accurately reflect precipitation in the Village Creek watershed.  Periods of 
relatively heavy rains occurred in March, late July/early August, and mid November. 

 
Figure 6a plots single sample bacteria measurements throughout the year on one axis 
and precipitation totals from the five days prior to bacteria measurement on the other 
axis.  The plot reveals a relationship between bacteria measurements and accumulated 
rainfall during the few days prior to measurement during the period from mid-March 
through late November, where rainfall peaks correspond to either upstream or 
downstream (or both typically) spikes in bacteria levels.  In general, approximately one 
inch of accumulated rainfall over 5 days corresponds to measured bacteria levels above 
1000 CFU/100 ml.  In particular, the heavy rains of March and November match the 
very high spikes in bacteria levels.  Two measures appear anomalous: the upstream and 
downstream bacteria spike on May 10 is not associated with significant prior rainfall 



 

and the upstream measurement on June 5 seems disproportionately high in comparison 
to the past five days rainfall.  Figure 6b is a close up of the plot for the mid June-
September time period when relatively heavy rains appear to result in smaller bacteria 
spikes in comparison to other seasons.  Season and temperature may play an important 
role in the relationship between precipitation and instream bacteria concentration.  Low 
temperatures in winter may not be favorable for bacteria survival, whereas warmer 
temperatures in late summer may result in a general higher level of bacteria growth but 
also an increased decay rate that results in smaller bacteria concentration spikes. 

 
Figure 7a plots the running geometric mean values also depicted in Figure 3a on one 
axis and precipitation totals from the 30 days prior to bacteria measurement on the 
other axis.  Each point thus represents a composite of conditions over the previous 
month.  This plot reveals a general relationship between bacteria measurements and 
accumulated rainfall during the same month, with the exception of data from early May 
to early June (plotted as values from early June-early July).  This deviation reflects the 
influence of the measurements taken on May 10 and June 5.  Figure 7b depicts the 
same data displayed in Figure 7a without those measures participating in the geometric 
mean calculations.  This does not imply that those measures are incorrect: only that they 
don’t fit the pattern with precipitation as do the other measures. 

 
DISCUSSION AND CONCLUSION 

 
 Bacteria measurements taken at the location downstream of the WWTP in Village 
Creek are either be equal to or lower than upstream measurement, except in instances 
where sewer overflows appear to have occurred.  It is clear from the data analysis that 
discharge of treated sewage from the WWTP is not a significant contributor to the 
measured downstream bacteria levels.  The correlation of downstream spikes in bacteria 
levels above 1000 CFU/100 ml with rainfall events, and the high spike in response to 
heavy March rains in particular, suggest that sewer overflows are the most likely cause.  
The correlation of upstream spikes in bacteria levels above 1000 CFU/100 ml with 
rainfall events could result from land-based sources such as domestic animals and 
wildlife affected by overland flow, or from non-point sources such as leaking sewer lines 
and leaking septic systems that are relatively close to the creek bed with short delivery 
times from groundwater to baseflow in the creek.  The high upstream spikes in response 
to significant rainfall events suggest leaking sewer lines as the most likely cause.  
Although a running geometric mean of 1000 CFU/100 ml and single sample maximum 
of 200 CFU/ 100 ml were exceeded approximately 10-15 percent of the time at both 
monitoring locations, it is anticipated that work to resolve the sewer overflows and 
replace leaking sewer lines will result in attainability of the LWF use classification with 
respect to bacteria criteria. 

 
 The pattern of correlation between precipitation over the previous 30 days and 
the running geometric mean of 5 weekly bacteria measures (monthly plots) suggest that 
non-point sources such as leaking sewer lines, domestic animals, wildlife, and leaking 
septic systems are the dominant contributors of bacteria levels to creek waters over 
longer periods of time, and that favorable conditions in the watershed for delivery may 
also play an important role.  During the June-September period, when rainfall was 



 

generally low, the running geometric mean consistently exceeded 200 CFU/100 ml and 
exceeded 400 CFU/100 ml almost half of the time at the downstream monitoring 
station and almost all of the time at the upstream monitoring station.  It is clear from 
the data and analysis that the primary contact recreation aspect of F&W is not attainable 
under the current conditions which include leaking sewer lines.   
 

No currently available information suggests that primary contact recreation is 
attainable.  In fact, the available information suggests that the magnitude of bacteria 
levels, the variety of sources, and the physical characteristics of the waterbody indicate 
that primary contact recreation to the degree of protection provided by the F&W use 
classification is not attainable, and the highest attainable use is LWF.  Therefore, a 
primary contact recreation use (such as F&W) is not designated at this time as a result of 
a combination of human-caused conditions (that may not be feasible to fully remedy), 
natural physical conditions of the watershed unrelated to water quality (e.g., high water 
table), and likely to a lesser extent natural sources of pollution.  However, it is 
anticipated that the substantial capital investment to resolve sewer overflows and 
replace leaking sewer lines will improve water quality.  It is not currently possible to 
determine the percent contribution from the known categories of non-point sources, nor 
is it possible to project the degree of success in terms of bacteria levels that will result 
from replacing the leaking sewer lines.  As new information becomes available that 
pertains to attainability of recreation in and on the water, it will be considered and water 
quality standards revised accordingly. 



 

Figure 1:  Bacteria Levels and Flow (Village Creek, 2000) 

 
Figure 2:  Upstream vs. Downstream Bacteria Levels (Village Creek, 2000) 
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Figure 3a:  Monthly Bacteria Levels (Village Creek, 2000) 
 

 
 
 
Figure 3b:  Monthly Bacteria Levels (Village Creek, June-Sep 2000) 
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Figure 4a:  Single Sample Frequency Distribution (Village Creek, 2000) 
 

 
 
Figure 4b:  Running Geometric Mean Frequency Distribution (Village 

Creek, 2000) 
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Figure 4c:  Running Geometric Mean Frequency Distribution (Village 

Creek, June-Sep 2000) 

 
 
Figure 5:  Daily Precipitation (Village Creek Watershed, 2000) 
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Figure 6a:  Weekly Bacteria Levels and Precipitation (Village Creek, 2000) 
 

 
 
Figure 6b:  Weekly Bacteria Levels and Precipitation (Village Creek, 2000) 
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Figure 7a:  Monthly Bacteria Levels and Precipitation (Village Creek, 2000) 
 

 
 
Figure 7b:  Monthly Bacteria Levels and Precipitation (Village Creek, 2000) 
 [excluding 5/10 and 6/5 bacteria measurements] 
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Appendix E: 
Red Dog Mine UAA 





























































































































































































































































































Appendix F: 
Chesapeake Bay UAAs 



UAA for Tidal Waters of the 
Chesapeake Bay Mainstem and its 

Tidal Tributaries in the State of 
Maryland 
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Use Attainability Analysis for tidal waters of the Chesapeake Bay 
Mainstem and its tidal tributaries located in the State of Maryland. 
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Preamble 

In April 2003, the U.S. Environmental Protection Agency (EPA) Region III issued guidance 
entitled Ambient Water Quality Criteria for Dissolved Oxygen, Water Clarity and 
Chlorophyll a for the Chesapeake Bay and Its Tidal Tributaries (Regional Criteria 
Guidance). The development of the Regional Criteria Guidance was the realization of a key 
commitment in the Chesapeake 2000 agreement. In that agreement, the signatories (the 
states of Pennsylvania, Maryland and Virginia; the District of Columbia; the Chesapeake 
Bay Commission and the EPA) committed to, “by 2001, define the water quality conditions 
necessary to protect aquatic living resources.” New York Delaware and West Virginia 
agreed to the same commitment through a separate six-state memorandum of understanding 
with the EPA.  

The EPA, in the Regional Criteria Guidance, defined the water quality conditions called for 
in the Chesapeake 2000 agreement through the development of Chesapeake Bay-specific 
water quality criteria for dissolved oxygen, water clarity and chlorophyll a. The EPA also 
identified and described five habitats, or designated uses, that provide the context in which 
the EPA Region III derived adequately protective Chesapeake Bay water quality criteria for 
dissolved oxygen, water clarity and chlorophyll a. Collectively, the three water quality 
conditions provide the best and most direct measures of the effects of too much nutrient and 
sediment pollution on the Bay’s aquatic living resources—fish, crabs, oysters, their prey 
species and underwater bay grasses. These criteria were developed as part of a larger effort 
to restore Chesapeake Bay water quality. 

The Maryland Department of the Environment, as a partner working in good faith to fulfill 
the goals of the Chesapeake 2000 agreement, is currently in the process of promulgating the 
new Chesapeake Bay water quality standards to protect the Bay’s aquatic living resources 
within the State of Maryland.  This Use Attainability Analysis was developed by the 
Department to be a companion to the new Chesapeake Bay water quality standards 
(COMAR 26.08.01.01, 26.08.02.02, 26.08.02.03-3, and 26.08.08.08).  This analysis 
describes the development and geographical extent of the designated uses to which the 
water quality criteria may apply, and as such serves as a resource to the State and its citizens 
to assist them in the monitoring, assessment, and protection of the Bays’ resources.  

The Use Attainability Analysis is not law or regulation; it is an assessment of the 
attainability of the current Bay water quality standards as well as the newly proposed water 
quality standards.  
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EXECUTIVE SUMMARY 

In May 2003, the U.S. Environmental Protection Agency (EPA) Region III issued guidance 
entitled Ambient Water Quality Criteria for Dissolved Oxygen, Water Clarity and 
Chlorophyll a for the Chesapeake Bay and Its Tidal Tributaries (Regional Criteria 
Guidance). The EPA developed this guidance to achieve and maintain the water quality 
conditions necessary to protect aquatic living resources of the Chesapeake Bay and its tidal 
tributaries. The Regional Criteria Guidance is intended to assist the Chesapeake Bay 
jurisdictions—Maryland, Virginia, Delaware and the District of Columbia—in adopting 
revised water quality standards to address nutrient and sediment-based pollution in the 
Chesapeake Bay and its tidal tributaries. Part of the jurisdictions’ water quality standards 
development process may be to conduct use attainability analyses (UAAs). The EPA also 
developed the Technical Support Document for Identifying Chesapeake Bay Designated 
Uses and Attainability (Technical Support Document) to assist states in developing their 
individual UAAs. 

The UAA process is traditionally conducted by individual states. This UAA document 
provides the technical background information for the Maryland UAA.  This UAA 
documents why the current designated uses for aquatic life protection cannot be attained in 
all parts of Maryland’s Chesapeake Bay and the associated tidal tributaries. It provides 
scientific data showing that natural and human-caused conditions that cannot be remedied 
are the basis for the non-attainment and proposes refined designated uses that Maryland has 
considered for the current water quality standards development and adoption processes. The 
document also provides scientific data indicating that the refined designated uses are 
attainable in most of Maryland’s Chesapeake Bay segments and documents that the refined 
designated uses protect existing aquatic life uses. Finally, this UAA briefly summarizes 
economic analyses based on implementation of Maryland’s Tributary Strategies, including 
estimates of the cost of implementation of the appropriate control scenarios. 
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INTRODUCTION TO USE ATTAINABILITY ANALYSIS 

The Water Quality Standards Regulation (40 CFR 131.3) defines a UAA as “…a structured 
scientific assessment of the factors affecting the attainment of a use which may include 
physical, chemical, biological, and economic factors…” (40 CFR 131.10[g]). The Water 
Quality Standards Regulation requires a state to conduct a UAA when it designates uses that 
do not include those specified in Section 101(1)(2) of the Federal Water Pollution Control 
Act.1 A state must also conduct a UAA when it wishes to remove a specified designated use 
of the Federal Water Pollution Control Act or adopt subcategories of those specified uses 
that require less stringent criteria.  

When conducting a UAA, a state must demonstrate that attaining the designated use is not 
feasible due to one or more of six factors specified in Section 131.10(g) of the Water 
Quality Standards Regulation. These factors are: 

1. Naturally occurring pollutant concentrations prevent the attainment of the use; 
2. Natural, ephemeral, intermittent, or low-flow conditions or water levels prevent the 

attainment of the use, unless these conditions may be compensated for by the discharge 
of a sufficient volume of effluent without violating state water conservation 
requirements to enable uses to be met; 

3. Human-caused conditions or sources of pollution prevent the attainment of the use and 
cannot be remedied or would cause more environmental damage to correct than to 
leave in place; 

4. Dams, diversions or other types of hydrologic modifications preclude the attainment of 
the use, and it is not feasible to restore the water body to its original condition or to 
operate such modifications in a way that would result in the attainment of the use; 

5. Physical conditions related to the natural features of the water body, such as the lack of 
a proper substrate, cover, flow, depth, pools, riffles and the like, unrelated to chemical 
water quality, preclude attainment of aquatic life protection uses; and 

6. Controls more stringent than those required by sections 301(b)(1)(A) and (B) and 306 
of the Act would result in substantial and widespread economic and social impacts. 

The Water Quality Standards Regulation also specifies that any change in designated uses 
must show that the existing uses are still being protected. The EPA’s 1983 Water Quality 
Standards Handbook provides two definitions for an existing use. First, an existing use can 
be defined as fishing, swimming or other uses that have actually occurred since November 
28, 1975. The second definition of an existing use is that the water quality of a water body 
is suitable to allow the use to be attained—unless there are physical problems, such as 
substrate or flow, that prevent use attainment. The Water Quality Standards Regulation, in 
turn, requires state anti-degradation policies to protect existing water quality. Therefore, any 
recommendations regarding refined designated uses for Maryland portions of the 
Chesapeake Bay and its tidal tributaries must ensure that existing aquatic life uses continue 
to be protected. 



 Page 5 of 16   

ATTAINABILITY OF MARYLAND’S CURRENT WATER QUALITY 
STANDARDS 

Maryland’s current water quality standards for the Chesapeake Bay include aquatic life use, 
commercial shellfish harvest, and water contact recreation uses.  To protect the aquatic life 
uses in the Bay and its tidal tributaries, Maryland adopted a dissolved oxygen criteria of 5 
mg/L applied year-round throughout all tidally influenced waters. In 1987, the Bay Program 
partners set a 40 percent loading reduction goal for “controllable” nitrogen and phosphorus 
to improve low oxygen conditions in the deep trench of the mainstem Bay. This translated 
into an actual basinwide nitrogen goal of 20 percent reduction of the controllable nitrogen 
load, while the basinwide phosphorus goal was about a 31 percent reduction from a 1985 
baseline.  Caps on nitrogen and phosphorus loads were established through the 1992 
Amendments to the Chesapeake Bay Agreement and were allocated to each of the 10 major 
tributary basins in Maryland. The State developed tributary strategies that laid out schedules 
for taking the specific reduction actions needed to achieve these loading goals. In 1996, 
Maryland listed all portions of the Chesapeake Bay and most of its tidal tributaries were 
listed as impaired by nutrients or sediment on the States’ 303(d) list.  With the signing of 
the Chesapeake 2000 Agreement, Maryland and the other Chesapeake Bay Program 
partners have committed to go beyond setting new loading caps for nutrient and sediment 
and developing local stakeholder-based implementation plans. They have committed to 
"correct the nutrient- and sediment-related problems in the Chesapeake Bay and its tidal 
tributaries sufficiently to remove the Bay and the tidal portions of its tributaries from the list 
of impaired waters (303(d) list) under the Clean Water Act."    

To avoid potential negative impacts that a regulatory TMDL process might have on the 
successful, cooperative efforts being used by the states' tributary strategy programs, the 
Chesapeake 2000 Agreement lays out a series of commitments directed towards seeking a 
cooperative solution to restoring Bay water quality. An important initial commitment was 
defining the water quality conditions necessary to support Bay living resources–fish, crabs, 
oyster, Bay grasses in 2003 (EPA, 2003).  Also, the Bay State partners (DE, MD, VA, and 
the District of Columbia) agreed to adopt the new water quality standards by 2005. 

As part of the new Bay water quality standards adoption process, an analysis of the 
feasibility of attainment of the current water quality standards must be performed.  This is 
the first step in the UAA process.  The determination of non-attainability of the current 
water quality standards in the Chesapeake Bay and its tidal tributaries is based on three of 
the six 40 CFR 131 (10)(g) factors noted above— (1) natural factors, (2) human-caused 
conditions that cannot be remedied, and (3) hydrologic modification (Patapsco River 
Navigation channels). Output from model-simulated attainment scenarios, TMDL model 
scenarios for the Patapsco River, and the paleoecological record of the Chesapeake Bay 
ecosystem provide evidence that these conditions prevent attainment of current designated 
uses.   
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To understand the overall feasibility of attaining current designated uses in the Chesapeake 
Bay and its tidal tributaries, the Chesapeake Bay Program analyzed three scenarios: ‘all-
forest,’ ‘pristine’ and ‘everything, everywhere by everyone,’ or the E3 scenario. The first 
two scenarios are the best representations of pre- European settlement conditions (to capture 
natural pollutant levels). The third scenario (E3) represents the boundary of what is 
considered physically implausible by Maryland and other State partners for reducing 
nutrient and sediment pollution.  The results of these modeling scenarios demonstrate that 
even under pristine conditions, the 5 mg/L dissolved oxygen criteria is not attained in the 
deep channel and deep water (approximately 3% and 1% Baywide, respectively) during the 
summer months.  For the E3 scenario, 59 percent, 23 percent and 2 percent  
non-attainment are exhibited in the deep-channel, deep-water and open-water areas, 
respectively, even after implementation of nutrient reduction measures that represent limits 
of technology. 

During the past decade, paleoecological studies of the Chesapeake Bay’s late Holocene 
dissolved oxygen record have been carried out using several proxies of past dissolved 
oxygen conditions, which are preserved in sediment cores that have been dated using the 
most advanced geochronological methods. These studies, using various indicators of past 
dissolved oxygen conditions, are reviewed in Cronin and Vann (2003) and provide 
information that puts the monitoring record of the modern Chesapeake Bay into a long-term 
perspective and permits an evaluation of natural variability in the context of restoration 
targets.  Several major themes emerge from the time period studied. 

The 20th century sedimentary record confirms the limited monitoring record of dissolved 
oxygen, documenting that there has been a progressive decrease in dissolved oxygen levels, 
including the periods of extensive anoxia in the deep-channel region of the Chesapeake Bay 
that have been prominent during the past 40 years. Most studies provide strong evidence 
that there was a greater frequency or duration of seasonal anoxia beginning in the late 1930s 
and 1940s and again around 1970, reaching unprecedented frequencies or duration in the 
past few decades in the mesohaline Chesapeake Bay and the lower reaches of several tidal 
tributaries (Zimmerman and Canuel 2000; Hagy 2002).   

Extensive late 18th and 19th century land clearance also led to oxygen reduction and 
hypoxia, which exceeded levels characteristic of the previous 2,000 years.  Best estimates 
for deep-channel mid-bay seasonal oxygen minima from 1750 to around 1950 are 0.3 to 
1.4-2.8 mg/l and are based on a shift to dinoflagellate cyst assemblages of species tolerant 
of low dissolved oxygen conditions. These patterns are likely the result of increased 
sediment influx and nitrogen and phosphorous runoff due to extensive land clearance and 
agriculture.   

Before the 17th century (pre-settlement), dissolved oxygen proxy data suggest that dissolved 
oxygen levels in the deep channel of the Chesapeake Bay varied over decadal and inter-
annual time scales. These paleo-dissolved oxygen reconstructions are consistent with the 
Chesapeake Bay’s natural tendency to experience seasonal oxygen reductions due to its 
bathymetry, freshwater-driven salinity stratification, high primary productivity and organic 
matter and nutrient regeneration (Boicourt 1992; Malone 1992; Boynton et al. 1995). 
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The combined results of the E3, all-forest and pristine scenarios along with the scientific 
conclusions from the paleoecological record, strongly indicate that current Maryland 
aquatic life designated uses cannot be achieved in the Chesapeake Bay’s and tidal 
tributaries’ deep-water and deep-channel habitats where natural physical processes and 
bottom bathymetry-related barriers prevent oxygen replenishment. Natural conditions, as 
well as human-caused conditions that cannot be remedied have caused the trend towards 
hypoxia and most recently (especially after the 1960s) anoxia in the main channel of the 
Chesapeake Bay and some of its larger tidal tributaries. The impact of these patterns has 
been observed in large-scale changes in benthos and phytoplankton communities, which are 
manifestations of habitat loss and degradation. 

 
DEVELOPMENT OF THE REFINED DESIGNATED USES 

Current designated uses for the Chesapeake Bay and its tidal tributaries do not fully reflect 
natural conditions and are too broad in their definition of use to support the adoption of 
more habitat-specific aquatic life water quality criteria. The current uses also change across 
jurisdictional borders within the same water body. Therefore, the first step in this process 
was to derive attainable designated uses that protect current and existing uses and propose 
criteria to protect those uses Baywide.  In refining the tidal-water designated uses, the six 
Bay watershed states and the District of Columbia considered five principal factors: 

• Habitats used in common by sets of species and during particular life stages should be 
delineated as separate designated uses; 

• Natural variations in water quality should be accounted for by the designated uses; 
• Seasonal uses of different habitats should be factored into the designated uses; 
• The Chesapeake Bay criteria for dissolved oxygen, water clarity and chlorophyll a 

should be tailored to support each designated use; and 
• The refined designated uses applied to the Chesapeake Bay and its tidal tributary 

waters will support the federal Clean Water Act goals and state goals for aquatic life 
uses existing in these waters since 1975. 

The five refined designated uses reflect the habitats of an array of recreationally, 
commercially and ecologically important species and biological communities. The vertical 
and horizontal extent of the designated use boundaries are based on a combination of 
natural factors, historical records, physical features, hydrology, bathymetry and other 
scientific considerations.  

The migratory fish spawning and nursery designated use protects migratory and 
resident tidal freshwater fish during the late winter to late spring spawning and 
nursery season in tidal freshwater to low-salinity habitats. Located primarily in the 
upper reaches of many Bay tidal rivers and creeks and the upper mainstem 
Chesapeake Bay, this use will benefit several species including striped bass, perch, 
shad, herring, sturgeon and largemouth bass. 

The shallow-water bay grass designated use protects underwater bay grasses and the 
many fish and crab species that depend on the vegetated shallow-water habitat 
provided by underwater grass beds.  
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The open-water fish and shellfish designated use focuses on surface water habitats 
in tidal creeks, rivers, embayments and the mainstem Chesapeake Bay and protects 
diverse populations of sport fish, including striped bass, bluefish, mackerel and sea 
trout, as well as important bait fish such as menhaden and silversides.  

The deep-water seasonal fish and shellfish designated use protects animals 
inhabiting the deeper transitional water-column and bottom habitats between the 
well-mixed surface waters and the very deep channels. This use protects many 
bottom-feeding fish, crabs and oysters, and other important species such as the bay 
anchovy.  

The deep-channel seasonal refuge designated use protects bottom sediment-
dwelling worms and small clams that bottom-feeding fish and crabs consume. It also 
protects the meiofaunal community important to biogeochemical cycling processes 
in the bottom sediments.  Low to occasional no dissolved oxygen conditions occur 
in this habitat zone during the summer.   

 
ATTAINABILITY OF REFINED DESIGNATED USES 
The Chesapeake Bay Program assessed attainability for the refined designated uses based 
on dissolved oxygen for the migratory and spawning, open-water, deep-water and deep-
channel designated uses. Attainability for the shallow-water designated use was assessed 
based on historic and recent data on the existence of underwater bay grass acreage. The 
Chesapeake Bay Program did not assess attainability for the chlorophyll a criteria, which 
applies to the open-water designated use, because this criteria is expressed in narrative 
terms and does not provide a numeric value around which to perform attainability analyses.  

For the refined designated uses to which the dissolved oxygen criteria apply, the 
Chesapeake Bay Program evaluated attainability by comparing the modeled water quality 
response to a series of technology-based nutrient reduction scenarios. This series of 
scenarios was developed to represent the watershed’s nutrient and sediment reduction 
potential in terms of the types, extent of implementation and performance of best 
management practices (BMPs), wastewater treatment technologies and storm water 
controls. These scenarios range from Tier 1, which represents the current level of 
implementation plus regulatory requirements implemented through 2010, to a theoretical 
limit-of-technology scenario referred to previously as the “E3” scenario (“everything, 
everywhere by everybody”). Tier 2 and Tier 3 are intermediate scenarios between Tier 1 
and the E3 scenario. These tiers are artificial constructs of technological levels of effort and 
do not represent the actual programs that jurisdictions will eventually implement to meet the 
water quality standards. Rather, the state is using the tiers developed by the Chesapeake Bay 
Program as an assessment tool to determine potential load reductions achievable by various 
levels of technological effort, and to model water quality responses to controls.  Tier 3 level 
of effort scenarios have been adopted as the starting point for the implementation of 
Maryland’s Tributary Strategies. More recent and precise work has indicated that a level of 
effort beyond Tier 3 will be necessary to achieve water quality standards. 
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The Chesapeake Bay Program used the Chesapeake Bay Watershed and Water Quality 
Models to determine the water quality response to the pollutant reductions in each scenario 
(Appendix 1) and then compared these modeled water quality observations within the five 
refined designated uses to determine the spatial and temporal extent of non-attainment with 
the respective dissolved oxygen criteria. Specifically, comparison of model results for 
dissolved oxygen were made to a monthly average dissolved oxygen concentration of 6 
mg/l for the migratory and spawning use, 5 mg/l for the open-water use, 3 mg/l for the 
deep-water use and 1 mg/l for the deep-channel use.  

ATTAINMENT OF PROPOSED DISSOLVED OXYGEN CRITERIA 

Migratory Spawning & Nursery Designated Use: Current monitoring data and Chesapeake 
Bay Water Quality Model outputs indicate that the migratory and spawning designated use 
is essentially being attained in the Chesapeake Bay and its tidal tributaries for dissolved 
oxygen. The few segments that are not fully attaining the dissolved oxygen criterion would 
fully attain this use in the Tier 1 scenario (lowest level of control technologies).  
 

Open Water Designated Use:  Appendix 1 provides the results of the attainability analysis 
for dissolved oxygen for the open-water (including shallow-water), deep-water and deep-
channel designated uses, by Chesapeake Bay Program segment. As Appendix 1 illustrates, 
current monitoring data (presented under the ‘observed’ column) indicate that the open-
water designated use (OW under the DU column) is frequently not fully attained. However, 
under the “New Confirm” column attainment is more frequent and non-attainment achieves 
a much smaller magnitude. Non-attainment of 1 percent or less is considered attainable due 
to natural variability, anticipation of reduced phosphorus flux as a result of greater 
oxygenation and reduced pollution inputs, and various uncertainties in the models and 
current load measurements. 

Deep Water, & Deep Channel Designated Uses: For the deep-water designated use for 
dissolved oxygen criteria, very little attainment is achieved based on current monitoring 
data and existing implementation, and only some degree of attainment is seen at reduction 
levels equivalent to Tier 2. At the reduction levels represented by the E3 scenario, 
attainment is achieved for all segments of the Chesapeake Bay except for two: the Patapsco 
River mesohaline (PATMH), and the middle central Chesapeake Bay (CB4MH).   
Appendix 1 also illustrates that under observed conditions, the proposed dissolved oxygen 
criteria are not attained for the deep-channel designated use. With increasing load 
reductions, represented by Tier 3, percent non-attainment is primarily less than 2 percent, 
except in the man-made navigation channels serving the Port of Baltimore in PATMH.  Due 
to significant non-attainment (77% when point sources are at E3) resulting from Federally-
authorized hydrologic modification (see Appendix 3) and complex circulation patterns that 
move hypoxic and anoxic waters from the Bay’s main channel into the Patapsco through 
advection, the State has determined that further refinement of the designated use to preclude 
aquatic life use during the seasonal application period of June 1 to September 30 was 
necessary.  Therefore, the State has proposed a “Navigation Channel” designated use 
subcategory with the applicable D.O. criteria being 0 mg/L from June 1 to September 30 
inclusive. 
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ATTAINMENT OF PROPOSED WATER CLARITY CRITERIA 

Shallow Water Bay Grass Designated Use:  Attainability for the shallow-water bay grass 
designated use is based on historic and recent data on the distribution of underwater bay 
grasses. Detailed analyses using this data—including historical aerial photographs—were 
undertaken to map the distribution and depth of historical underwater bay grass beds in the 
Chesapeake Bay and its tidal tributaries. These analyses led to the adoption of the single 
best year method that considers historical underwater bay grass distributions from the 1930s 
through the early 1970s as well as more recent distributions since 1978 to present. Using 
this method, the Chesapeake Bay Program and its watershed partners established a baywide 
underwater bay grass restoration goal of 185,000 acres. Because of limitations associated 
with mapping underwater bay grasses using historical photography, the estimate of past 
underwater bay grass distributions is conservative. Therefore, the restoration goals for the 
Bay and its tidal tributaries (See Appendix ) is conservative as well and considered 
attainable.  
 
CONFIRMATION THAT EXISTING USES ARE MET 
 
In establishing the refined designated uses, Maryland and the state partners in collaboration 
with the Chesapeake Bay Program, took explicit steps in developing the requirements and 
boundaries to ensure that existing aquatic life uses would continue to be protected as the 
EPA water quality standards regulation require. For some refined designated uses—the 
migratory fish spawning and nursery, the deep-water and the deep-channel—the application 
of new dissolved oxygen criteria will result in improvements to existing water quality 
conditions. The refined open-water fish and shellfish designated use dissolved oxygen 
criteria will continue to provide an equal level of protection as the current state water 
quality standards afford to the same tidal waters. The refined shallow-water bay grass 
designated use ensures protection of existing underwater bay grass-related uses because the 
single best year method is based on historical (1930s through the early 1970s) and more 
recent (1978–present) underwater bay grass distributions.  This method goes beyond the 
requirements of the federal clean water act that states that existing uses are those uses that 
actually occurred on or after November 28, 1975. 
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ECONOMIC ANALYSES 

The Technical Support Document summarizes three types of economic analyses that the 
Chesapeake Bay Program performed in conjunction with developing revised water quality 
criteria, designated uses and boundaries for those uses in the Chesapeake Bay and its tidal 
waters. An analysis was undertaken to estimate the costs of implementing the hypothetical 
control scenarios (represented by the Tier 1-3 scenarios). Maryland has performed the same 
types of economic analyses on the Maryland Tributary Strategies Program, the “Tier 3” 
implementation plan for meeting the new Bay water quality standards.  The Bay program 
also conducted screening-level analyses to rule out areas that would not experience 
substantial and widespread economic and social impacts if states implemented controls 
more stringent than those required by sections 301 and 306 of the Clean Water Act. The 
results of analyses to model regional economic impacts are also summarized in the 
Technical Support Document.  
 
Cost 
 
The projected total (capital and operating) costs are approximately $10 billion through 
2010. This is predicated on a statewide evaluation of the sewage treatment upgrades and 
best management practice implementation levels necessary to attain the water quality 
standards in the Bay and tidal tributaries. Implementation measures were used to achieve 
water quality standards with consideration of cost, cost effectiveness, feasibility, and 
minimization of undesired impacts such as sprawl. The costs can be broken out into the 
broad categories of agricultural best management practices, urban best management 
practices, sprawl and septic systems, and point sources. There is considerable uncertainty 
about the cost estimates in each category, particularly for urban best management practices 
and sprawl and septic systems; consequently there is considerable uncertainty about the 
total cost. There is additional uncertainty about the effectiveness of the BMPs and therefore 
the level of implementation that will actually be needed. Nevertheless, after considerable 
review by State program staff, EPA and contractors, this is the best estimate possible at the 
current time. It is anticipated that as innovative and more effective management practices 
are developed, the implementation will evolve and change the costs. 
 
A reevaluation of the water quality benefits that can be achieved is scheduled for 2007 and 
will incorporate a revised watershed model, a refined water quality model, better estimates 
of best management practice efficiency, and the incorporation of best management practices 
not currently included in the watershed model. This will likely modify the required 
implementation levels and therefore the costs. 
 

 

Economic impact 
 
The relevance of the economic impact of achieving water quality standards to the Use 
Attainability Analysis is dependent on several factors: 

• Whether the costs that will be incurred to meet water quality standards are 
mandatory or can be incurred as funds become available, 
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• Whether the costs result from an administrative decision such as a permit or result 
from legislative action such as the Bay Restoration Fund, and 

• As a corollary, whether the costs result from the regulatory promulgation of these 
water quality standards or would be incurred even if this action didn’t take place.  

 
Costs are mandatory for only two components: point sources and urban best management 
practices. If the costs are not mandatory, e.g., because there are no direct regulatory 
controls, then economic impact is not relevant to the UAA because the costs and therefore 
the impact are only incurred on a cooperative basis. It has generally been accepted among 
the local governments and tributary teams, that where no regulatory requirement exists, 
implementation will be dependent on providing funding and other incentives. However, 
without a requirement, the economic impact will be only that which is accepted by the 
public or provided by funding agencies. Those costs will be spread nationally in the case of 
federal funding, resulting in a minimal impact or one absorbed into existing programs. In 
the case of State funding, they will be legislatively directed as a general policy decision, 
absorbed within existing programs, or will not occur. In any of these cases, the impact will 
either be acceptable or not result immediately from the implementation of the water quality 
standards. 
 
For point sources, the Maryland General Assembly has acted prior to the promulgation of 
the water quality standards, thus promulgation of the standards cannot be the direct cause of 
any costs incurred for the Bay Restoration Fund. Further, the General Assembly has 
effectively determined that the costs are not prohibitive by passing Governor Ehrlich's 
legislation. This provides the funds necessary to leverage bond issuance that will cover the 
full costs of enhanced nutrient removal at major wastewater treatment plants. The Fund also 
provides for a significant amount of cover crops, a very cost effective agricultural best 
management practice, as well as installation of denitrifying septic systems in the critical 
area, where the benefit of such systems to the Bay will be greatest. 
 
Although implementation of urban best management practices is required, it is required 
under the NPDES permit system and costs would be incurred regardless of this change in 
water quality standards. Further, at this time the permits are technology-based, not water 
quality-based, and therefore not dependent on this regulatory action.  The costs of 
implementation of the National Pollutant Discharge Elimination Systems (NPDES) 
municipal separate storm sewer system (MS4) permits vary from jurisdiction to jurisdiction, 
as does the economic impact, because economic factors (i.e., number of households and 
median household income) and costs vary from jurisdiction to jurisdiction. If there are 
significant and widespread impacts for stormwater permits they need to be addressed as part 
of the permit conditions, not at the water quality standards level since the standards will still 
have general applicability, even if this creates a problem in a particular jurisdiction. In such 
a case, the issue will be handled at the jurisdiction level. 
 
Finally, the costs for agricultural best management practices cannot be compelled under 
existing regulations or permit requirements, and it has been generally agreed that 
implementation will occur as funds are made available. If the funds are actually available, 
then it is implicit that the economic hardship was not significant and widespread. Further, 
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the Water Quality Improvement Act of 1998 in combination with the Bay Restoration Act 
funding for cover crops, were both passed prior to this promulgation, and therefore the 
water quality standards promulgation can be the cause of the costs. 
 
 
ECONOMIC BENEFITS OF IMPROVED WATER QUALITY 

As stated previously, when evaluating use attainability, states may consider whether 
controls more stringent than those required by sections 30l(b)(l)(A) and (B) and 306 of the 
Clean Water Act would result in substantial and widespread economic and social impacts. 
Estimating potential economic benefits also is integral to understanding the economic 
impacts of improving water quality in the Chesapeake Bay and its tidal tributaries To 
estimate the potential economic benefits of restoring Chesapeake Bay water quality, a 
regional forecasting model developed by Regional Economic Modeling, Inc. (REMI), and 
an economic impact model (IMPLAN) from the Minnesota IMPLAN Group was used. The 
IMPLAN model indicates that the Tier 3 scenario would result in a net increase in output, 
employment, and value-added in the six Chesapeake Bay watershed states and the District 
of Columbia. In addition, the REMI model forecasts that gross regional product in the State 
of Maryland will grow by 37 percent by 2010, corresponding to 19 percent growth in 
employment and 17 percent growth in real disposable personal income. This estimated 
growth is not accounted for in the IMPLAN results (which are based on current economic 
conditions). The economic stimulus from Tier 3 results from increased spending in high-
wage industries (e.g., wastewater treatment technologies) as well as an influx of funds for 
pollution controls (e.g., federal cost shares for agricultural BMPs); additional market 
benefits likely to result from improved water quality (e.g., commercial and recreational 
fishing industries) are not included. Therefore, the regional economy should expand as a 
result of the tier scenarios. 

Although no comprehensive estimate of the benefits from nutrient and sediment reduction 
actions in the Chesapeake Bay watershed is available, data suggest that the Chesapeake Bay 
affects industries that generate approximately $20 billion and 340,000 jobs (including 
commercial fishing, boat building and repair and tourism). Tourism, as a composite 
industry, represents the 14th largest source of output, and the 8th largest source of 
employment, in the Chesapeake Bay watershed. It is not clear the extent to which each of 
these sectors relies on Chesapeake Bay water quality; however, participation rates and 
expenditures on recreational fishing suggest that a significant percentage of tourism output 
is likely linked to the quality of water bodies such as the Chesapeake Bay. For example, the 
U.S. Fish and Wildlife Service’s 2001 National Survey of Fishing, Hunting and Wildlife-
Associated Recreation reports annual expenditures by fishermen of $1,261 million, and 
1,859,000 fishing participants, in the states of Maryland, Virginia and Delaware. 

Available studies of benefits include Bockstael et al. (1989), which estimate the total value 
of 20 percent improvement in nitrogen and phosphorous concentrations in the Chesapeake 
Bay to be $17 million to $76 million in 1996 dollars. Similarly, Krupnick (1988) estimated 
the total value of a 40 percent improvement in nitrogen and phosphorus concentrations at 
$43 million to $123 million (in 1996 dollars). 
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Appendix 1: Chesapeake Bay Program Attainment Table. MIG=Migratory and Spawning 
Use, OW=Open Water Use, DW=Deep Water Use, DC=Deep Channel Use. New 
confirmation run results are used to make attainment estimate. A=fully attained at nutrient 
allocation. Proportion = proportion of time and volume not in attainment. Less than 0.01 
(1%) within margin of error and not considered significant, greater than 1% treated by 
variance in the designated uses section. 
 
  Table 1- Key Scenarios- Summary of Dissolved Oxygen Criteria Attainment* 

  Segment Segment  DU Observed New Confirm 

  Mainstem Upper Bay (CB1TF) CB1TF CB1TF MIG A A 
    CB1TF CB1TF OW A A 
  Mainstem Upper Bay (CB2OH) CB2OH CB2OH MIG A A 
   CB2OH CB2OH OW 1.92 0.09 
  Mainstem Upper Bay (CB3MH) CB3MH CB3MH MIG 0.19 A 
    CB3MH CB3MH OW A A 
     CB3MH DW 4.18 0.46 
      CB3MH DC 13.52 0.40 
  Mainstem Mid-Bay (CB4MH) CB4MH CB4MH OW 0.05 A 
    CB4MH DW 19.64 6.99 
    CB4MH DC 45.19 1.75 
  Mainstem Mid-Bay (CB5MH) CB5MH CB5MH OW A A 
      CB5MH DW 6.16 0.86 
      CB5MH DC 13.79 0.08 
  Patuxent Tidal Fresh (PAXTF) PAXTF PAXTF MIG A A 
    PAXTF PAXTF OW A A 
  Patuxent Mid-Estuary (PAXOH) PAXOH PAXOH MIG A A 
   PAXOH PAXOH OW 9.79 0.10 
  Patuxent Lower Estuary (PAXMH) PAXMH PAXMH MIG A A 
    PAXMH PAXMH OW 7.40 A 
      PAXMH DW 5.52 A 
  Potomac Tidal Fresh (POTTF) POTTF POTTF MIG A A 
   POTTF POTTF OW A A 
  Potomac Mid-Estuary (POTOH) POTOH POTOH MIG A A 
    POTOH POTOH OW 2.10 0.20 
  Potomac Lower Estuary (POTMH) POTMH POTMH MIG A A 
   POTMH POTMH OW 0.78 A 
    POTMH DW 6.90 0.58 
    POTMH DC 18.89 0.17 
    JMSOH JMSOH OW A A 
  Eastern Bay (EASMH) EASMH EASMH MIG A A 
   EASMH EASMH OW A A 
    EASMH DW 3.26 0.27 
    EASMH DC 20.23 0.10 
  Choptank Mid-Estuary (CHOOH) CHOOH CHOOH MIG A A 
    CHOOH CHOOH OW 0.11 A 
  Choptank Lower Estuary (CHOMH1) CHOMH1 CHOMH1 MIG A A 
   CHOMH1 CHOMH1 OW 2.27 0.92 
  Choptank Lower Estuary (CHOMH2) CHOMH2 CHOMH2 MIG A A 
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    CHOMH2 CHOMH2 OW 0.33 A 
  Tangier Sound (TANMH) TANMH TANMH OW 0.15 0.33 
  Pocomoke (POCMH) POCMH POCMH OW A A 
  Chester Lower (CHSMH)** CHSMH CHSMH MIG A A 
   CHSMH CHSMH OW 5.67 1.98 
   CHSMH CHSMH DW 0.85 A 
   CHSMH CHSMH DC 11.80 A 

  

* 4/1/03, Version 15  -- Changes 
since version 12:  SAV Re-
calibration, Wetlands Oxygen 
Demand, No Seasonal Anoxic 
Zone      

  ** for information purposes only, model not sufficiently calibrated for these areas 
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Use Attainability Analysis For Patapsco River Mesohaline (PATMH):   
 
Preamble 

In April 2003, the U.S. Environmental Protection Agency (EPA) Region III issued guidance 
entitled Ambient Water Quality Criteria for Dissolved Oxygen, Water Clarity and Chlorophyll a 
for the Chesapeake Bay and Its Tidal Tributaries (Regional Criteria Guidance). The 
development of the Regional Criteria Guidance was the realization of a key commitment in the 
Chesapeake 2000 agreement. In that agreement, the signatories (the states of Pennsylvania, 
Maryland and Virginia; the District of Columbia; the Chesapeake Bay Commission and the 
EPA) committed to, “by 2001, define the water quality conditions necessary to protect aquatic 
living resources.” New York Delaware and West Virginia agreed to the same commitment 
through a separate six-state memorandum of understanding with the EPA.  

 
The EPA, in the Regional Criteria Guidance, defined the water quality conditions called for in 
the Chesapeake 2000 agreement through the development of Chesapeake Bay-specific water 
quality criteria for dissolved oxygen, water clarity and chlorophyll a. The EPA also identified 
and described five habitats, or designated uses, that provide the context in which the EPA Region 
III derived adequately protective Chesapeake Bay water quality criteria for dissolved oxygen, 
water clarity and chlorophyll a. Collectively, the three water quality conditions provide the best 
and most direct measures of the effects of too much nutrient and sediment pollution on the Bay’s 
aquatic living resources—fish, crabs, oysters, their prey species and underwater bay grasses. 
These criteria were developed as part of a larger effort to restore Chesapeake Bay water quality.  
 

The Maryland Department of the Environment, as a partner working in good faith to fulfill the 
goals of the Chesapeake 2000 agreement, is currently in the process of promulgating the new 
Chesapeake Bay water quality standards to protect the Bay’s aquatic living resources within the 
State of Maryland.  This Use Attainability Analysis was developed by the Department to be a 
companion to the new Chesapeake Bay water quality standards (COMAR 26.08.01.01, 
26.08.02.02, 26.08.02.03-3, and 26.08.08.08).  This analysis describes the development and 
geographical extent of the designated uses to which the water quality criteria may apply, and as 
such serves as a resource to the State and its citizens to assist them in the monitoring, 
assessment, and protection of the Bays’ resources.  

 
The Use Attainability Analysis is not law or regulation; it is an assessment of the attainability of 
the current Bay water quality standards as well as the newly proposed water quality standards. 
 
Purpose:  
This use attainability analysis is provided to support the proposed water quality regulation at 
COMAR 26.08.02.03-3 §C (7)(f)   
 
Executive Summary: 
The current designated use for the Patapsco River (including Baltimore Harbor) is Use I, 
meaning that the water quality should be expected to support aquatic life and provide for 
recreation in and on the water.  The Chesapeake Bay Program in collaboration with the Bay 
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Watershed States (MD, VA, PA , NY, DE, and Washington D.C.) have recently developed new 
water quality standards for the Bay mainstem and its tidal tributaries, including the Patapsco 
River.  The new standards proposes up to 4 designated uses for the Patapsco River applied 
spatially and temporally based on the needs of living resources and the hydrology and 
bathymetry of the Patapsco River. 
 
An analysis of the existing water quality data indicates that the dissolved oxygen criteria for the 
deep channel seasonal refuge use (instantaneous minimum of 1.0 mg/L, applied June 1 to 
September 30) cannot be met, even after projected nutrient reductions from point sources (based 
on implementation of ENR to achieve 3 mg/L TN) and the application of the Tributary Strategies 
reductions for nonpoint sources.  The current best projections of the water quality model indicate 
a minimum 70% exceedence rate in the deep channel seasonal refuge designated use.  The 
dissolved oxygen criteria for the open water designated use, which applies from October 1 to 
May 31, is projected to be attained within the accepted biologic reference curve.    
 
The application of 40CFR§131.10(g) use attainability factors 1, 3, and 4 are necessary based on 
the analyses of existing water quality data and the Chesapeake Bay water quality model’s 
calculations of expected conditions following nutrient reductions projected by the 
implementation of the Tributary Strategies.   Further, this analysis is supported by examining the 
historical background of Army COE activities conducted in the Patapsco River pursuant to the 
Federal Rivers and Harbors Act of 1852 and its subsequent reauthorizations.  Therefore, the 
Department of the Environment is proposing a modification of the designated uses and criteria 
within the Chesapeake Bay Segment “Patapsco River Mesohaline (PATMH)”.  The proposed 
modification is to the dissolved oxygen criteria for the deep channel seasonal refuge designated 
use from an instantaneous minimum of 1.0 mg/L to an instantaneous minimum of 0.0 mg/L 
applied temporally and spatially from June 1 to September 30.   The proposed modification will 
result in a further subcategorization from the designated use subcategory of “Deep Channel 
Seasonal Refuge” to a limited use subcategory of “Navigation Channel”, thus removing the 
support of aquatic life use normally required by water quality standards. 2a/page_01.htm 
 
Introduction to Use Attainability Analysis: 
The Water Quality Standards Regulation (40 CFR 131.3) defines a UAA as “…a structured 
scientific assessment of the factors affecting the attainment of a use which may include physical, 
chemical, biological, and economic factors…” (40 CFR 131.10[g]). The Water Quality 
Standards Regulation requires a state to conduct a UAA when it designates uses that D.O. not 
include those specified in Section 101(1)(2) of the Federal Water Pollution Control Act. The 
regulation at 131.10(j) provide that a state must conduct a use attainability analysis (UAA) 
whenever: 

the State designates or has designated uses that D.O. not include those specified in CWA 
Section 101(a)(2); or 
the State wishes to remove a CWA Section 101(a)(2) use, or to aD.O.pt subcategories of 
uses specified in CWA Section 101(a)(2) which require less stringent criteria. 

 
States may remove a designated use which is not an existing use, as defined in Sec. 131.3, or 
establish sub-categories of a designated use, if the State can demonstrate that attaining the 
designated use is not feasible because: 
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(1) Naturally occurring pollutant concentrations prevent the attainment of the use; or 
(2) Natural, ephemeral, intermittent or low flow conditions or water levels prevent the 
attainment of the use, unless these conditions may be compensated for by the discharge 
of sufficient volume of effluent discharges without violating State water conservation 
requirements to enable uses to be met; or 
(3) Human caused conditions or sources of pollution prevent the attainment of the use 
and cannot be remedied or would cause more environmental damage to correct than to 
leave in place; or 
(4) Dams, diversions or other types of hydrologic modifications preclude the attainment 
of the use, and it is not feasible to restore the water body to its original condition or to 
operate such modification in a way that would result in the attainment of the use; or 
(5) Physical conditions related to the natural features of the water body, such as the lack 
of a proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water 
quality, preclude attainment of aquatic life protection uses; or 
(6) Controls more stringent than those required by 33 USC 1301 §§ 301(b)(1)(A) and (B) 
and 306 of the Act would result in substantial and widespread economic and social 
impacts. 

 
The Water Quality Standards Regulation also specifies that any change in designated uses must 
show that the existing uses are still being protected.  “Existing uses” means those uses actually 
attained in the water body on or after November 28, 1975, whether or not they are included in 
the water quality standards.  Existing uses can include those uses (i.e. fishing, swimming, 
navigation) people make or have made sometime since November 1975, whether or not the water 
quality supports that use; and/or uses that the water quality is good enough to support, unless 
there are physical problems, such as substrate or flow, that prevent use attainment.   
 
Patapsco River Existing Use (Navigation Channel) - Historical Background: 
 
In 1830, the Patapsco River was surveyed and it was determined that the controlling depth was 
17 ft from the Chesapeake Bay to Fort McHenry.  By 1836, Congress appropriated funds to 
dredge the entrance channels for the Baltimore Harbor, although no channel dimensions were 
specified in the law. Dredging was completed in 1838.  This was the initiation of dredging 
activity in the Patapsco River to enable Baltimore Harbor to remain a productive commercial 
port. The following table is a summary of major activities under the Federal Rivers and Harbors 
Act. 
 
Table 1.  Timeline of major ACOE activities pursuant to Federal Rivers and Harbors Act 
 
1852 Rivers & Harbors Act of 1852 authorized a channel 22 ft deep by 150 ft wide from Fort 

McHenry to the Chesapeake Bay off Swan Point. 
1892 A 27-ft-deep Federal channel to Curtis Bay was authorized and completed 
1903 The main Patapsco River channel was deepened to a 30-ft depth. 
1917 The Act authorized the branch channels to 35 ft deep and 250 ft wide to the head of 

Curtis Bay, 35 ft deep by 400 ft wide from Fort McHenry to the Ferry Bar, then 27 ft 
deep by 50 ft wide to the Western Maryland Railway Bridge. The Act also authorized 
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Federal maintenance of a 35-ft channel in the Northwest Branch . 
1930 The Act authorized the deepening of the Baltimore Harbor channel depth to 37 ft for the 

York Spit Channel in Virginia and channels from the Baltimore Light to the Sparrows 
Point entrance. The Act also authorized widening the channel angles between Fort 
McHenry and the Ferry Bar Section and increasing the channel width to 400 ft for the 
Curtis Bay Section. 
 

1945 The Act authorized increasing the channel depth to 39 ft deep and 1,000 ft wide in the 
Cape Henry and York Spit Channels in Virginia, and to 39 ft deep and 600 ft wide from 
the Craighill Entrance to Fort McHenry. The 1945 Act also authorized the dredging of 
Curtis Creek to 35 ft deep and 200 ft wide from the head of Curtis Bay to the 
Pennington Avenue Bridge. 

1958 The Act authorized the deepening of the main channel to 42 ft and widening the 
channels from the Craighill Entrance to Fort McHenry from 600 to 800 ft and the 
deepening and widening of the Curtis Bay and Ferry Bar Channels of the Harbor to 42 ft 
deep and 600 ft wide. 

1970 The Act authorized deepening the main channel from Cape Henry to Fort McHenry, and 
the Curtis Bay Channel to 50 ft, and deepening the Northwest Branch East and West 
Channels to 49 and 40 ft, respectively. 

Source:  http://www.nab.usace.army.mil/projects/Maryland/DMMP/history.html 
 
Existing Conditions (Water Quality):   
Dissolved Oxygen 
The following plots show the calibration of the Baltimore Harbor D.O. against observed data 
from 1992 to 1997.  Note the anoxic conditions of the Harbor in the bottom layer at each station 
during the summer months.  Anoxic conditions may start as early as as March in the Inner 
Harbor and May in the Middle of the Harbor Channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Harbor Mouth
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Sensitivity Scenarios and Other Scenarios 
 

Channel 

Inner Harbor 
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Note:  For the graphs above, the light gray lines represent the Chesapeake Bay Model Release 
4.3, the dark gray lines represent the MDE adaptation of the Chesapeake Bay Model 4.3, and the 
open circles represent the data collected by the Department. 
 
A number of sensitivity scenarios were run using MDE adaptation (MDE had finer resolution 
grid for the Patapsco River) of the Chesapeake Bay Model Release 4.3. The following sensitivity 
scenarios were run using the calibrated model to estimate the influence of the different loadings 
sources and to estimate the extend of impairments due to natural conditions and/or man-made 
conditions. 

1) Chesapeake Bay Program (CBP) Load Allocation; 
2) CBP Allocation with MDE nonpoint source (NPS) reductions; 
3) CBP Allocation with MDE NPS and CBP- “E3” (Everything, everywhere, by everybody) 

point source (PS) reductions; 
4) CBP Allocation with MDE NPS and current permits for PS; 
5) CBP Allocation with MDE NPS and “Enhanced Nutrient Removal Strategy” (ENR) PS; 

and 
6) Tributary Strategy (MDE proposed total maximum daily load scenario – results 

shown in table below): 
� Baltimore Harbor Loads 
– Point Source  

• Flow: Maximum permit flow, and 
• Major Municipal PS – ENR: total nitrogen(TN): 4 milligrams/liter 
annual average:  (3 milligrams/liter from May – October; 5 
milligrams/liter from November - April), and total phosporus (TP): 0.3 
milligrams/liter  
• Minor Municipal PS – ENR:  TN: 18 mg/L; TP: 3 mg/L 
• Industrial PS – CBP Tier III Scenario loads 

– Nonpoint Source 
•MDE’s “Hydrodynamic Simulation Program – Fortran” model outputs x 
Pass Through Efficiency 
•Pass Through Efficiency = CBP allocation/CBP calibration 
TN=0.33 TP = 0.33 

 
Scenario Results 
D.O. attainment check for the proposed “Deep Channel Seasonal Refuge” use:  
 

Patapsco River Mesohaline       D.O. Percent non-attainment MDE Calibration,  
CBP Allocation  
and Possible  
TMDL Scenarios 

Deep Water 
June to 

September 

Deep Channel 
June to 

September 

Open Water 
June to  

September 

Migratory Fish 
February to May 

Open Water 
October to 

January 

1CBP allocation 
with MDE  
projected NPS 
and ENR-PS 

 7 (3 mg/L)  79 0 0 0 
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1. This scenario represents the current Tributary Strategies reduction based on N and P allocations produced by the 
Chesapeake Bay Program (Model Release 4.3). The D.O. attainment check was run against the proposed criteria for 
each applicable designated use subcategory.  A restoration variance of 7% applied temporally and spatially has been 
proposed for the “Deep Water Seasonal Fish and Shellfish” use, based on those same model runs. 
 
 
 
Benthic Characterization: 
The existing benthic community in the Outer and Inner Harbor deep-dredged channels can be 
characterized as unstable due to frequent disturbances, such as the 42-foot dredging project, 
annual maintenance dredging and prop-washes associated with ship movements, and is thought 
to consist primarily of opportunistic species.  The community likely to recolonize in the deep 
dredged channels would be similar in nature to the existing benthic community, since the 
existing benthic community is unstable and frequently disturbed, and recolonization may occur 
within a relatively short time.   
 

Conclusions: 

Due to significant non-attainment (77% when point sources are at E3) resulting from Federally-
authorized hydrologic modification under the Rivers and Harbors Act and a complex pattern of 
tidal circulation that move hypoxic and anoxic waters from the Bay’s main channel into the 
Patapsco through advection, the State has determined that further refinement of the designated 
use to support only benthic species that are tolerant to periods of hypoxia and/or anoxia during 
the seasonal application period of June 1 to September 30 is the highest attainable use in this 
water body segment during this period.  Therefore, the State has proposed a “Navigation 
Channel” designated use subcategory with the applicable D.O. criteria being 0 mg/L from June 1 
to September 30 inclusive.  The geographic extent of this narrowly structured use is confined to 
the dredged channels that begin at the mouth of the Patapsco River (confluence with the 
Chesapeake Bay), and continuing in to the Curtis Bay and Creek, and the Middle and Northwest 
Branchs. 
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FOREWORD  
 
States, Tribes, and Regions need to share information about regulatory tools for facilitating 
progress towards meeting Clean Water Act goals, particularly in impaired waterbodies. 
Attainment of water quality standards may, in some instances, require relatively long time 
frames (e.g., greater than five years) to achieve the State’s designated use. For example, this 
situation may occur with the following types of sources throughout the United States: 
 

• Combined sewer overflows (CSOs) 
• Pollution by legacy contaminants (e.g., PCBs, dioxins, some metals) 
• Abandoned mines 
• Urban and agricultural land use impacts (e.g., nonpoint sources) 
• Nutrient enrichment 
• Some industrial and POTW discharges of toxic pollutants 

 
Some of these types of sources, such as periodic discharges from CSOs or nonpoint sources, may 
cause temporary non-attainment of specified designated uses. For some pollutants, a relatively 
long time frame may be required to alleviate the impairments, such as PCB contamination or 
nutrient enrichment in bays, estuaries, lakes, and reservoirs. In some cases, there may not be 
sufficient scientific basis for determining what uses can be attained. There also may be cases 
where there is a common desire to improve conditions in the near term, even though the 
achievability, or time frame of achievability, of the water quality standards in the longer term is 
unknown or in question. In all of these cases, short-term mechanisms may provide a useful 
incentive to make environmental improvements over current conditions. When stakeholders 
believe they cannot achieve a long-term goal, some may resist the initiation of any 
improvements. 
 
Water quality standards must include designated uses consistent with the Clean Water Act goal 
of “protection and propagation of fish, shellfish, and wildlife and recreation in and on the water” 
unless there is an analysis supporting the assertion that it is not feasible to attain such a use. 
Water quality standards must also include specific criteria to protect the designated uses. 
Implementation of these water quality standards, through establishing permit limits on point 
source dischargers or developing “Total Maximum Daily Loads” (TMDLs) for point and 
nonpoint sources, must be aimed at the applicable water quality standard. TMDLs are plans to 
achieve the applicable water quality standard and cannot authorize a delay in meeting otherwise 
applicable regulatory requirements in and of themselves. However, mechanisms that do modify 
the regulatory requirements can be used in conjunction with a TMDL. 
 
There are several ways of adjusting aspects of a water quality-based program to facilitate 
implementation of water quality standards without removing the long-term designated use. 
Sometimes, these mechanisms are used in conjunction with one another to tailor a specific 
approach. First, States may revise their criteria to better reflect specific protection needs. States 
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may also adjust the wasteload and load allocation portions of their TMDL to obtain an 
achievable balance among sources. The next level is to examine use of schedules of compliance. 
These are addressed in the Clean Water Act and in U.S. EPA’s permitting regulations. They can 
apply to individual dischargers and, in more recent examples, to multiple sources. Ideally, 
schedules of compliance are authorized within the applicable water quality standards. States have 
also used authorizing state legislation and general permits to help establish and implement 
schedules of compliance. Finally, States can establish short-term goals, or variances, within their 
applicable water quality standards. These are facilitated by the same water quality standards 
regulatory requirements that allow removal of the long-term designated use, but are typically of 
reduced scope in terms of pollutants addressed, affected sources, and time of applicability. 
 
The tools presented here for use in attaining water quality standards can serve as alternatives to 
changing long-term underlying designated uses and criteria. The following case studies, 
developed by the States and EPA, provide initial examples of some approaches and tools that 
have been used or are proposed for use. These particular examples focus on approaches that 
combine schedules of compliance with adjustments to criteria. EPA will continue to work with 
States to prepare case studies that illuminate the spectrum of approaches that utilize the 
flexibility built into the water program to achieve important objectives. 



Santa Monica Bay Bacteria 

 

  March 2005 1

Santa Monica Bay Bacteria 
 
Background Information 
 
Santa Monica Bay lies offshore of Los Angeles County, California. The Los Angeles Regional 
Water Quality Control Board developed a TMDL to address documented bacterial water quality 
impairments at 44 beaches located along the coast from just south of Palos Verdes Peninsula 
north to the Los Angeles/Ventura County line. The Santa Monica Bay Beaches Wet-weather 
Bacteria TMDL was designed to preserve and enhance the water quality at Santa Monica Bay 
beaches during wet-weather conditions, which are defined as days with 0.1 inch or greater 
rainfall and the three days following the rainfall event. A separate TMDL was developed for dry 
weather conditions.  
 
An estimated 55 million people visit the Santa Monica Bay beaches each year. The primary 
issues associated with bacterial contamination of the beaches include the health of swimmers and 
surfers who use the beaches for recreation, the cost of health care associated with illness 
originating from use of the water, and economic impacts to local economies when beachgoers go 
elsewhere. For example, visitors to the beaches spent an estimated $1.7 billion locally in 2002. 
 
Many of the beaches along Santa Monica Bay were listed on California’s 1998 section 303(d) 
list because elevated levels of coliform or beach closures associated with bacteria prevented the 
full support of the beaches’ designated use for water contact recreation. A consent decree 
between the U.S. Environmental Protection Agency (EPA), Heal the Bay, Inc., and BayKeeper, 
Inc. was approved on March 22, 1999. As a part of the court order, EPA established a schedule 
to complete a TMDL to reduce bacteria at Santa Monica Bay beaches. Water quality standards, 
which are the basis for the targeted reduction in bacteria from dischargers identified in the 
TMDL, are set at a level to ensure that the risk of illness to the public from swimming at Santa 
Monica Bay beaches will be less than 19 illnesses per 1000 swimmers. This level of risk is 
consistent with EPA recommended acceptable health risk levels for marine waters. 
 
Runoff from storm drain systems was determined to be the primary source of bacterial 
contamination leading to bacterial water quality impairments at the Santa Monica beaches. 
Elevated levels of bacterial indicators in stormwater runoff from the storm drain system has been 
linked to sanitary sewer leaks and spills, runoff from homeless encampments, pet waste, illegal 
discharges from recreational vehicle holding tanks, and malfunctioning septic tanks and urban 
runoff. Additional sources of elevated bacteria to marine waters could also include direct illegal 
discharges from boats, malfunctioning septic tanks, illicit discharges from private drains, and 
swimmer wash-off. It is also important to note that the bacteria indicators that are used to assess 
water quality are not specific to human sewage. Other possible sources that can contribute to the 
elevated bacterial indicator levels are fecal matter from animals and birds, vegetation, and food 
waste. 
 



Santa Monica Bay Bacteria 

 

  March 2005 2

Treating elevated bacteria concentrations in stormwater runoff from semi-arid urban areas poses 
significant challenges because of the ubiquitous nature of bacteria in the urban environment 
coupled with the nature of storms and stormwater runoff in the semi-arid Los Angeles Region. 
Local wet weather characterizations have shown elevated concentrations of bacteria from every 
type of land use, making it difficult to prioritize and focus implementation measures in specific 
geographic areas. Additionally, short, intense storms that create large peak flows and volumes 
characterize the semi-arid Los Angeles Region. These large flows and volumes are difficult to 
capture and treat at one point. The Los Angeles Regional Board recognized this challenge and 
the need to implement stormwater capture-and-treat measures at multiple points throughout the 
watershed to meet TMDL requirements. Given the lengthy and complex planning process that 
would be required to implement a multi-benefit, watershed approach, the Regional Board 
proposed a unique “reference system/antidegradation” (using their terminology) approach 
combined with a relatively long implementation schedule, described below. 
 
Approach 
 
California establishes water quality standards, in part, through amendments to Regional Board 
“Basin Plans”. In this case, two amendments served as the water quality standards mechanisms 
that facilitated this approach: one was a general authorizing provision for schedules of 
compliance and the other was a specific procedure to adjust an aspect of a water quality criterion. 
On February 10, 2004, EPA approved an amendment to the “Basin Plan” for the coastal 
watersheds of Los Angeles and Ventura Counties, which authorized inclusion of compliance 
schedules in NPDES permits. Although adoption of such policies is optional for a state, such 
implementation policies are subject to EPA review and approval under Clean Water Act (CWA) 
section 303(c). The amendment specifies that where the Regional Board determines it is 
infeasible for an existing discharger to achieve immediate compliance with an effluent limit 
specified to implement a new, revised or newly interpreted water quality standard, the Regional 
Board may establish a compliance schedule to implement a TMDL. An authorized compliance 
schedule must include a time schedule for completing specific actions and be based on the 
shortest time possible to achieve compliance. 
 
For the Santa Monica beaches, the Regional Board proposed a wet weather TMDL to be 
implemented over a period of 10 to 18 years. The relatively long implementation schedule allows 
the use of an integrated water resources approach that takes a holistic view of regional water 
resources management by integrating planning for future wastewater, storm water, recycled 
water, and potable water needs and systems; focuses on beneficial re-use of storm water, 
including groundwater infiltration, at multiple points throughout a watershed; and addresses 
multiple pollutants that impair the Santa Monica Bay or its watershed. Although the general 
authorizing provision for schedules of compliance is an approved water quality standard, the 
specific implementation schedule for this TMDL was not subject to a specific water quality 
standards review action. 
 
A unique aspect of the wet-weather TMDL is the “reference system/antidegradation approach” 
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adopted as a water quality standard. On June 19, 2003, EPA approved the “reference 
system/antidegradation approach” and “natural sources exclusion approach,” included as 
amendments to the Basin Plan, as implementation procedures for the single sample 
bacteriological objectives. A certain number of daily exceedances of the single sample bacteria 
objectives is allowed based on historical exceedance levels at existing shoreline monitoring 
locations, including a local reference beach within Santa Monica Bay. This approach recognizes 
natural sources of bacteria that may cause or contribute to exceedances of the single sample 
bacteria objectives. The Regional Board did not intend to require treatment or diversion of 
natural creeks or treatment of natural sources of bacteria from undeveloped areas. This reference 
system/anti-degradation approach is designed to ensure that human-generated sources of bacteria 
and natural bacteria conveyed by human activities (e.g., storm water conveyances) do not cause 
or contribute to an exceedance of water quality standards. Additional data collection will allow 
the Regional Board to better understand the contribution of naturally occurring bacteria and 
refine the numeric target to address the natural sources or to adjust the objectives to recognize 
naturally occurring exceedances. Arroyo Sequit Canyon, which drains to Leo Carrillo Beach was 
proposed as the initial reference system. Arroyo Sequit Canyon is largely undeveloped with 
about 98% open space and little evidence of human impact. The reference beach approach 
ensures that water quality is at least as good as that of the reference beach.  
 
Although not subject to formal EPA review under CWA Sections 303(c) or 303(d), the Regional 
Board formally adopted a TMDL implementation schedule within a package of amendments to 
their “Basin Plan”. The implementation schedule contains the following flexibility:  
 

• The use of the reference approach that allows a number of exceedance days based on 
exceedances in an undeveloped reference watershed 

• A re-opener in 4 years that allows for additional science to modify the implementation 
plan 

• Allowance for a longer implementation plan (up to 18 years) if the cities utilize an 
integrated resource approach that involves watershed-wide storage and re-use and onsite 
treatments instead of traditional engineering approaches of capture, treatment, and 
discharge  

 
Boundaries of Application 
 
The California approach relies on the use of reference conditions to distinguish between natural 
and human-caused bacterial contamination of Santa Monica Beaches. Long-term implementation 
is required to allow time for the incorporation of changes using a multi-benefit watershed based 
approach. The watershed approach will strive to incorporate groundwater recharge, water re-use 
throughout the watershed, and integrate wastewater, storm water, recycled water, and potable 
water needs throughout the basin feeding Santa Monica Bay. 
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This application required multiple levels of approval since it was adopted as a water quality 
standards action. This entails multiple reviews, citizen and stakeholder input, public meetings, 
and formal Regional and State Board meetings. It is important to note that the “reference 
system/antidegradation approach” was formally adopted in the California Water Quality 
Standards. In this case, the adoption of the approach mostly occurred prior and/or concurrently 
with the adoption of the TMDL. The selection of the reference locations is critical and should 
reflect waters with no or virtually no anthropogenic impact. In using this approach, care must be 
taken in selecting the reference location. They should not be selected solely because they are the 
best, but degraded, conditions present in human-influenced systems. 
 
Resources/References 
 
California Regional Water Quality Control Board, Los Angeles Region. 2002. Santa Monica Bay 
Beaches Wet-weather Bacteria TMDL, California Regional Water Quality Control Board, Los 
Angeles Region, California Environmental Protection Agency, Los Angeles California. 
 
California Regional Water Quality Control Board, Los Angeles Region. 2002. Amendment to the 
Water Quality Control Plan (Basin Plan) for the Los Angeles Region to Incorporate 
Implementation Provisions for the Region’s Bacteria Objectives and to Incorporate a Wet-
weather Total Maximum Daily Load for Bacteria at Santa Monica Bay Beaches, Resolution No. 
2002-022, California Regional Water Quality Control Board, Los Angeles Region, California 
Environmental Protection Agency, Los Angeles California. 
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Long Island Sound Dissolved Oxygen 
 
Background Information 
 
The Connecticut Department of Environmental Protection (CTDEP), the New York State 
Department of Environmental Conservation, and the U.S. Environmental Protection Agency 
(EPA) have identified nitrogen as the primary pollutant leading to summertime hypoxia (low 
dissolved oxygen) in Long Island Sound bottom waters. While nitrogen is essential to a 
productive ecosystem, too much nitrogen fuels the excessive growth of algae. When the algae 
die, they sink to the bottom, where they are consumed by bacteria. The microbial decay of algae 
and the respiration of oxygen-breathing organisms use up the available oxygen in the lower 
water column and in the bottom sediments, gradually reducing the dissolved oxygen 
concentration to unhealthy levels. Dense algal blooms also can inhibit light penetration, 
preventing sufficient light from reaching the bottom in shallow areas to support the growth of 
submerged aquatic vegetation, an important habitat for shellfish and juvenile fish. Consequently, 
excessive nitrogen impairs the function and health of Long Island Sound.  
 
Dissolved oxygen levels in the deep waters of Long Island Sound below the seasonal pycnocline 
routinely fall below 2 mg/L in the summer months. These levels are too low to sustain important 
fish and shellfish populations in the sound. State water quality standards for dissolved oxygen 
were 6.0 mg/L for Connecticut waters and 5.0 mg/L in the New York portion. Connecticut and 
New York developed the Long Island Sound nitrogen TMDL to address the hypoxia problem.  
 
The baseline nitrogen load delivered to Long Island Sound from New York and Connecticut was 
estimated to be about 48,000 tons of nitrogen per year. The TMDL, which was jointly 
established by Connecticut and New York in December 2000 and approved by the EPA in April 
2001, specifies that almost 24,000 tons of the nitrogen originating in New York and Connecticut 
from human sources and delivered to the sound in the baseline year be reduced by 2014. This 
translates into a reduction of 58.5% from the human-caused sources of nitrogen from New York 
and Connecticut. 
  
The TMDL specifies that point and non-point source discharges in New York must remove about 
17,150 tons per year by 2014. In Connecticut, point source dischargers will be required to 
remove about 6,670 tons of nitrogen annually from their effluent streams prior to discharge to 
Long Island Sound or its tributaries. About 400 tons of nitrogen are targeted to be removed from 
non-point sources, primarily urban stormwater runoff. To meet the Wasteload Allocation 
established in the TMDL for Publicly Owned Treatment Works (POTWs) in Connecticut, 79 
POTWs will have to upgrade facilities such that the group will collectively meet the nitrogen 
reduction requirements.  
 
Approach 
 
Connecticut used a three-pronged approach to improve the hypoxic conditions in Long Island 



Long Island Sound Dissolved Oxygen 

  March 2005 2

Sound to meet water quality standards for aquatic life support uses: 
 

• Adopting appropriate dissolved oxygen criteria for bottom waters 
• Establishing a TMDL that incorporates a phased implementation plan 
• Implementing a nitrogen trading program to facilitate load reductions 

 
Connecticut recognized that their existing general water quality criteria for dissolved oxygen, 
which was 6.0 mg/L at any time, was not appropriate for application to deep waters of the sound 
below the seasonal pycnocline during the summer months. Due to natural circulation patterns 
and the large (>16,000 sq. mi.) watershed draining into the sound, dissolved oxygen levels below 
6 mg/L in bottom waters are an expected natural occurrence when the sound stratifies during the 
summer months. This condition would exist even in the total absence of human derived nitrogen. 
Federal guidance (Ambient Aquatic Life Water Quality Criteria for Dissolved Oxygen 
(Saltwater): Cape Cod to Cape Hatteras (USEPA, 2000) provided a comprehensive evaluation 
of the effects of dissolved oxygen on aquatic life along the Atlantic coast that was necessary to 
support the State’s adoption of a dissolved oxygen criteria that more closely reflects natural 
conditions and protects the biological integrity of the sound. Connecticut’s criteria was approved 
by EPA in May 2001.  
 
Both New York and Connecticut have committed to a phased implementation of the TMDL that 
will be accomplished in three steps with 5-year incremental reduction targets. Beginning in 1999, 
the two states are required to reduce their annual nitrogen discharges to the Sound toward a goal 
of 58.5% of baseline or about 24,000 tons at the end of 15 years. The phased implementation 
requires implementing controls to achieve: 
 

• 23.4% reduction (40% of goal or about 9,534 tons) by August 2004 
• 43.9% reduction (75% of goal or about 17,876 tons) by August 2009 
• 58.5% reduction (100% of goal or about 23,834 tons) by August 2014 

 
Recognizing that the total nitrogen load entering the Sound from human sources is dominated by 
point source discharges and that point sources also hold the greatest management potential, 
Connecticut set a goal to meet the overall reduction by implementing technologies and strategies 
to sewage treatment facilities with an aggressive cumulative goal of 64% nitrogen reduction 
from municipal POTWs. Connecticut evaluated traditional approaches to facilitating the nitrogen 
reductions at POTWs that require specific waste load allocations to be applied to individual 
facilities. The traditional approach would require facility upgrades at all POTWs to meet the 
reduced nitrogen loads specified in the waste load allocation in accordance with the NPDES 
regulations governing issuance of individual permits to each facility. Connecticut’s assessment 
found that regulatory costs would be significant (due primarily to the need to negotiate and 
reissue 79 individual permits to include nitrogen reduction requirements and compliance 
schedules), overall capital improvement costs would be prohibitive (since the cost-effectiveness 
of individual upgrades and local concerns regarding financing could not be considered), and that 
there is not sufficient building capacity to make the simultaneous improvements across all 79 
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plants in time to meet the TMDL schedule. 
 
The CTDEP asked the state legislature to approve a unique Nitrogen Credit Exchange Program. 
Nitrogen trading was proposed as an innovative and cost effective method to meet the necessary 
reductions identified in the TMDL. Public Act 01-180 was passed in 2001 and codified in the 
Connecticut General Statutes, Sections 22a-521 through 527. These statutes authorized DEP to 
issue a General Permit for Nitrogen Discharges and establish a Nitrogen Credit Exchange. The 
statute also established authority to convene a Nitrogen Credit Advisory Board composed of 
State Agency representatives (Treasury, Policy and Management, DEP) and appointed members 
representing municipalities involved in the program.  
 
The Nitrogen Credit Exchange provides DEP with the flexibility it needs to minimize the costs 
associated with implementing the TMDL and meeting the water quality goals for Long Island 
Sound. The credit exchange program encourages municipal dischargers to maximize nitrogen 
removal using their existing facilities and provides an incentive for municipalities to implement 
cost-effective “retrofits” or design and build complete facility upgrades to enhance nitrogen 
removal. Under the terms of the General Permit for Nitrogen Discharges that regulates the 79 
municipal facilities covered by the Exchange Program, each facility is assigned an annual 
allocation based on a percentage reduction from their baseline load. The annual allocation 
decreases each year reflecting anticipated cumulative progress towards meeting the 2014 TMDL 
goal expected as new facilities for nitrogen removal come on-line at various locations around the 
state. Each facility’s annual allocation is thereby linked to the performance of all other plants in 
the State. Facilities that remove more than their annual allocation receive credits that are sold to 
the State. Facilities that discharge more nitrogen than their allocation must purchase credits from 
the State to remain in compliance with the General Permit.  
 
The value of a credit is established each year based on the capital and operation and maintenance 
costs for nitrogen treatment at facilities that have completed nitrogen removal projects financed 
by the State Clean Water Fund relative to the load of nitrogen removed by those projects. 
Because the annual allocations to each facility decreases each year and the value of a credit 
increases (as more expensive projects are completed and more facilities incur operational 
expenses) the incentive to implement additional projects grows with the need to implement more 
costly projects to achieve the TMDL goal. The exchange program also accounts for geographical 
differences in the impact of nitrogen discharged by POTWs within the watershed (e.g., nitrogen 
discharged in New London in the eastern sound has about 18% of the impact to dissolved oxygen 
that nitrogen from Norwalk which is located near to the area of hypoxia). The end-of-pipe 
nitrogen loads at each facility is equalized using trading rations that reflect the relative impact on 
dissolved oxygen noted above to produce “equivalent nitrogen credits.” All trades are based on 
equivalent credits to ensure progress is measured against improvements in Long Island Sound. 
Potential local impacts from nitrogen are evaluated when the individual NPDES permits are 
reissued and compliance with limits to protect local water quality cannot be met through trading. 
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The EPA Approval Process and State Implementation included the following steps: 
 

• CTDEP and NYDEC jointly established the TMDL in December 2000 
• CTDEP adopted dissolved oxygen criteria for offshore coastal waters on February 21, 

2001 
• EPA approved Connecticut’s dissolved oxygen criteria for offshore coastal waters on 

May 10, 2001 
• EPA approved the TMDL approved in May 2001. 
• The Connecticut legislature adopted Legislation authorizing the General Permit and 

Nitrogen Exchange Program on July 6, 2001 
• CTDEP issued the General Permit for Nitrogen Discharges in January 2002 

 
The Nitrogen Credit Exchanges have been successfully executed for 2002 and 2003 trading 
years. 
 
Boundaries of Application 
 
Connecticut’s approach, which centers on the Nitrogen Credit Exchange Program, required 
considerable public, municipal government and legislative buy-in prior to implementation. 
Frequent consultation and close coordination with EPA Region 1 was also critical to 
implementing the approach. The key to the program was the State legislation that authorized the 
creation of the Nitrogen Credit Exchange and creation of the Nitrogen Credit Advisory Board.  
 
The operation of the credit exchange also requires the state to provide funds to purchase excess 
credits if Connecticut facilities collectively reduce greater amounts of nitrogen than the General 
Permit requires in a given year. For example, in the first year of trading, statewide facility 
structural and operational improvements resulted in removal of greater than 400 tons of nitrogen 
(equalized credits to the hypoxic area) less than projected when the annual allocations for 2002 
were established in the General Permit. As a result, the State was required to disburse nearly 1.3 
million dollars to purchase the excess credits generated. In 2003, loads were closer to projected 
expectations and approximately $300,000 was expended to purchase excess credits. In the event 
that the annual target is not met, funds from the sale of credits will exceed funds disbursed to buy 
credits and the Nitrogen Credit Advisory Board is empowered to use this money to fund research 
or other activities to promote nitrogen reduction efforts.  
 
Changes to the Connecticut water quality criteria were possible because sound scientific studies 
were available to support this effort. State and federal partnerships that supported the scientific 
research on dissolved oxygen needs to support aquatic life in salt water led to EPA issuing the 
revised aquatic life criteria guidance upon which Connecticut’s criteria are based. Studies, such 
as the National Estuary Program’s Long Island Sound Study, contributed to a better 
understanding of the impacts of continuous and cyclic changes in dissolved oxygen to salt water 
aquatic life. Without this scientific support, the TMDL assumptions would change dramatically. 
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The CTDEP is experiencing faster than anticipated implementation of changes by facilities. 
Municipalities often appear motivated as much by the stigma attached to credit purchases as by 
the financial incentives incorporated into the program. This has resulted in more staff time to 
review design plans and process applications for facility modifications to improve nitrogen 
removal efficiency. Connecticut is also experiencing difficulties securing sufficient funding to 
meet the needs of all the facilities requesting capital through the State Revolving Fund to 
improve their processes to remove nitrogen. Although trading encourages implementing the most 
cost-effective measures first, achieving the TMDL goal will still require a significant public 
investment in treatment infrastructure. Nitrogen removal upgrade projects must compete with 
CSO remediation projects and other wastewater treatment infrastructure needs for a limited 
annual allocation of State Revolving Fund financing. The continued success of the program will 
depend in large part on maintaining a steady supply of financial support to municipalities to 
upgrade nitrogen treatment. 
 
Resources/References 
 
New York State Department of Environmental Conservation and Connecticut Department of 
Environmental Protection. 2000. A Total Maximum Daily Load Analysis to Achieve Water 
Quality Standards for Dissolved Oxygen in Long Island Sound, New York State Department of 
Environmental Conservation, Albany, NY and Connecticut Department of Environmental 
Protection, Hartford, CT. 
 
United States Environmental Protection Agency. 2000. Ambient Aquatic Life Water Quality 
Criteria for Dissolved Oxygen (Saltwater): Cape Cod to Cape Hatteras, EPA-822-R-00-012, 
United States Environmental Protection Agency, and Office of Water, Washington, DC. 
 
Connecticut Department of Environmental Protection. 2001. Waste Load Allocation Plan: 
Nitrogen Reductions Necessary to Control Hypoxia in Long Island Sound through Waste Load 
Allocations, Connecticut Department of Environmental Protection, Hartford, CT. 
 
Connecticut Department of Environmental Protection. 2001. Nitrogen Credit Exchange: 
Facilitating Hypoxia Control in Long Island Sound through a Nitrogen Credit Exchange 
Program, Connecticut Department of Environmental Protection, Hartford, CT. 
 
Connecticut Department of Environmental Protection. 2001. The Long Island Sound TMDL 
Frequently Asked Questions, Connecticut Department of Environmental Protection, Hartford, 
CT. 
 
Connecticut Department of Environmental Protection. 2003. Report of the Nitrogen Credit 
Advisory Board to the Joint Standing Environmental Committee of the General Assembly, 
Connecticut Department of Environmental Protection, Hartford, CT. 
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For additional information on Connecticut’s Water Quality Standards, Total Maximum Daily 
Load, and Nitrogen Credit Exchange Program, visit the DEP web site at 
http://www.dep.state.ct.us/wtr or contact us at (860) 424-3704. 
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