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Allocations 

 

Laurie Rink contacted Cherry Creek, Chatfield, and Bear Creek Authorities to let them know 

about their allocation for this TMDL.  No response yet from Cherry Creek Basin Water Quality 

Authority.   

 

Chatfield and Bear Creek Authorities asked that a representative from BMW come to their next 

meeting to talk to them about the TMDL and answer questions. 

 

From the Authorities’ perspective, the allocation is quite a surprise because the reservoirs were 

not part of the datashed.  However, the inputs from these reservoirs have always been part of 

the calculations/model.  The reservoirs have been identified as a source in the TMDL and, thus, 

have an allocation. 

 

� Laurie Rink will arrange a special meeting with the BMW board and representatives 

from each of the Authorities to provide background, go through the TMDL and how the 

allocations were derived, and to agree on next steps in dealing with the allocation for 

the reservoirs.  Laurie will also talk with Joni Nuttle to better understand the Division’s 

issues with giving the reservoirs an allocation. 

 



� Steve Lundt/Tech Committee - Is AECOM going to do a version of the allocation table 

with concentration rather than load?  Could they do another run of the allocation with 

the reservoir allocations removed and assigned to other sources?   

 

Implementation Plan Review 

 

The group moved through the Implementation Plan to assign missing sections and to identify 

missing pieces.  This was done in the document, which is attached.  Please check the document 

for your assignment.  Additional sections and revisions are due April 20
th

.  The draft 

Implementation Plan and Draft TMDL will be sent to the Stakeholders on April 21
st

 in 

preparation for the Stakeholder meeting on April 27
th

. 

 

BMW Stakeholder Meeting Plan 

 

Walk through each section of the Implementation Plan, including projects and allocations.  

Total time available is 45 minutes, including Q and A. 

 

Next Meeting 

 

May 20, 2010 from 2-4 p.m. at Metro. 



 

 
BMW ADAPTIVE  

IMPLEMENTATION PLAN  

FOR pH TMDL 

Apr i l  9 ,  20 10  

 

Formatted



 

 



 

 

BMW ADAPTIVE IMPLEMENTATION PLAN FOR pH TMDL  
Apr i l  9 ,  20 10  

 

 

 
 

 

 
 

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 
 

 

 
 

 

 
 

 

 
This is  a draf t  and i s  not  in tended to be a f inal  representat ion  

of  the work done or recommendat ions made.      

I t  should not  be rel ied upon; consult  the f inal report .  

 

 

 
 



 

 

 



Table of Contents BMW Adaptive Implementation Plan for pH TMDL 

  

  

  

Implementation Plan Draft V1 4_9-10.doc Page i 

 
 

TABLE OF CONTENTS  

1. BACKGROUND ...................................................................................................................................................... 1-1 

1.1 Water Quality Status ..................................................................................................................................... 1-1 

1.2 Phased TMDL ......................................................................................................................................... 1-21-1 

2. RATIONALE FOR ADAPTIVE IMPLEMENTATION ................................................................................................ 2-1 

2.1 Uncertainty with TMDL water quality targets ................................................................................................ 2-3 

2.1.1 Future Impacts .................................................................................................................................. 2-3 

2.1.2 Inlake controls ................................................................................................................................... 2-3 

2.2 Uncertainty around attainability of the pH standard ................................................................................ 2-52-4 

2.3 Unresolved Management Issues .................................................................................................................. 2-5 

2.4 Regulatory Issues ................................................................................................................................... 2-62-5 

3. DETAILED DESCRIPTION OF PROPOSED SITE SPECIFIC STUDIES ............................................................... 3-1 

3.1 Studies to Reduce TMDL Water Quality Goal Uncertainty (Table 3.1) ................................................... 3-13-2 

3.2 Studies to Address Attainability Uncertainty ................................................................................................. 3-2 

3.3 Adaptive Implementation (Post TMDL Completion) ................................................................................ 3-23-3 

4. PROPOSED IMPLEMENTATION PLAN................................................................................................................. 4-1 

4.1 Phased Approach ......................................................................................................................................... 4-1 

4.2 Allocation Strategy ........................................................................................................................................ 4-1 

4.3 Description/Schedule Phase I ....................................................................................................................... 4-1 

4.4 Description/Schedule Phase II ...................................................................................................................... 4-2 

4.5 Description/Schedule Phase III (?) ............................................................................................................... 4-2 

5. DETAILED DESCRIPTION OF MONITORING PLAN ............................................................................................ 5-1 

5.1 On-going Monitoring and Sampling Program Modifications .......................................................................... 5-1 

5.2 Implementation Monitoring ........................................................................................................................... 5-1 

5.3 Model Updates and Refinement of Water Quality Target Uncertainties ................................................. 6-15-1 

5.4 Reporting/Database Updates/TMDL Updates ........................................................................................ 6-15-1 

6. STAKEHOLDER PROCESS FUNDING PLAN ................................................................................................. 7-16-1 

APPENDIX XX: LOAD AND WASTELOAD ALLOCATIONS ................................................................................... 7-1A 

FOR BARR LAKE AND MILTON RESERVOIR ............................................................................................................ A 

APPENDIX XX: PHASE I STUDIES AND SCHEDULE ................................................................................................ A 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 

 

 

Formatted



  

  

  

Implementation Plan Draft V1 4_9_10.doc Page 1-1 

 
 

BMW ADAPT I VE  IMPLEMENTAT ION  PLAN  FOR  pH  TMDL  

1 .  BACKGROUND  

This Adaptive Implementation Plan (Plan) is intended as a companion document to the Total Maximum Daily 
Load to Achieve pH Compliance in Barr Lake and Milton Reservoir, Colorado (pH TMDL) prepared by the Barr Lake 
and Milton Reservoir Watershed (BMW) Association (dated xxxxxxxxx).  The pH TMDL was developed by 
the BMW Association (Association) to address impairment in both water bodies by elevated pH.   

1.1 Watershed Description 

Barr Lake and Milton Reservoir are two off-channel waterbodies in the South Platte River system, northeast 
of Denver, Colorado.  These reservoirs are used mainly as irrigation supplies, but also serve other uses, 
including wildlife habitat, recreation, and water supply.  The BMW is very large, 833 square miles (533,000 
acres), with over 500 miles of streams and rivers draining this area it encompasses portions of six counties:  
Adams, Weld, Arapahoe, Denver, Jefferson, and Douglas.  Adding to the hydrologic complexity of the 
watershed, these natural waterways are supplemented by over 550 miles of man-made canals, ditches, and 
pipelines (BMW 2008).  The Watershed extends south of Denver along the path of the South Platte River, 
and north from Denver onto the plains, with Barr Lake and Milton Reservoir as the defined terminal points. 
Not all water from the watershed passes through these reservoirs, as neither is directly on the South Platte 
River; diversions from the river represent the primary source of water for the two reservoirs.  

Approximately 89% of the Barr-Milton watershed is privately owned.  Nearly 55% of the watershed supports 
agriculture, including grasslands, pasture, small grains, and row crops.  Cattle and calves are the primary 
livestock.  Residential and commercial/industrial areas, including most of the Denver metropolitan area, 
cover 38% of the watershed and are located primarily in the southwestern extent of the watershed and along 
the South Platte River.  Less than 2% of the watershed is covered by open lands (BMW 2008).  This Barr-
Milton watershed area includes over 75% of the Denver metropolitan area. Additionally, urban growth is 
occurring near the reservoirs, especially near Barr Lake where dry-land acreage is transitioning to dense 
subdivisions. 

The complexities associated with the point sources, the controlled water transfers, heavy influence of 
urbanization in the southern half of the water, the elusive NPS contributions from the agricultural area in the 
northern half, and the over all variability with chemical reactions in the reservoirs caused by biological 
processes all have an accumulative role in creating the high level of uncertainty with how to solve the pH 
problem. 

1.2 Water Quality Status 

Barr Lake (Barr) and Milton Reservoir (Milton) are listed on the 2004 303(d) list as water quality-impaired 
segments due to exceedences at the upper pH standard of 9.0 standard units (S.U.), resulting in 
nonattainment of the Warm-Water, Class 2 Aquatic Life use classification.  The Colorado Department of 
Public Health and Environment (CDPHE) rates the pH TMDL priorities as “medium.”   

Although pH is the parameter cited on the 303(d) list, the water quality issues are much broader.  Both 
reservoirs are “hyper-eutrophic” (AMEC 2008a, 2008b) due to excessive nutrient loading.  This is evidenced 
by the typical summertime water clarity of two feet, chlorophyll a levels of 20–150 µg/L, and total 
phosphorus concentrations of 500–1,500 µg/L.  Both reservoirs exhibit severe algae blooms from July to 
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October.  Photosynthetically elevated pH, low clarity, low species diversity, and dissolved oxygen sags are all 
symptoms of a persistent water quality problem in the reservoirs. 

These symptoms impact other designated uses of the reservoirs than those noted on the 303(d) list.  For 
example, the reservoirs are used for agricultural irrigation by approximately 400 farmers.  Additionally, the 
lakes are used for recreation, where approximately 80,000 visitors/year, visit the park at Barr Lake and 68 
households having recreational access to Milton Reservoir. 

The water quality problems in Barr and Milton may be the result of both nonpoint and point source 
pollution, but the eutrophication problems currently experienced would be expected just on the basis of the 
discharge of wastewater to receiving waters that ultimately end up in Barr Lake and Milton Reservoir. The 
potential solutions to the water quality impairment (i.e., TMDL implementation) must address wastewater 
discharges, although some nonpoint source controls will be necessary as well. 

1.3 Phased TMDL 

The pH TMDL is structured as a phased TMDL per the EPA publication Guidance for Water Quality-Based 
Decisions: The TMDL Process (April 1991) and, in particular, an EPA memorandum Clarification Regarding 
“Phased” Total Maximum Daily Loads (August 2, 2006).  Selection of a phased TMDL necessitates use of an 
adaptive implementation plan that allows for the development of new information used to re-evaluate the 
original TMDL.   

Per the August 2006 Guidance Memorandum (Guidance), a phased TMDL approach is “…used in situations 
where limited existing data are used to develop a TMDL and the State believes that the use of additional data 
or data based on better analytical techniques would likely increase the accuracy of the load calculation and 
merit development of a second phase TMDL.”  The pH TMDL is currently written with two explicit phases.  
The first phase includes load allocations, wasteload allocations, and a margin of safety that are established to 
attain and maintain the existing underlying pH standard, using the best available data and modeling results to 
date.  As described in this Plan (Section 3), a number of studies will be undertaken to reduce the uncertainty 
of the water quality goals that were used to develop the allocations.  As more information becomes available 
through these studies, a second phase of TMDL development may be necessary to revise the water quality 
goals, allowable load calculations, and allocations.   

Also, per the Guidance, “phased TMDLs may also occur when a revision of the applicable standard is 
underway and will necessitate development of a second phase, revised TMDL to comply with the new 
standard.”  There has been express concerned by the State that the existing pH standard may not be 
attainable.  To allow time for the attainability issue to be investigated, the State assigned a five-year duration 
temporary modification to the two water bodies for pH.  This Plan contains a description of the analyses that 
will be undertaken to examine the attainability issue while the temporary modification is in effect (Section 
2.2.)  Based upon the outcome of the analyses, it may be necessary to revisit the underlying standard.  A 
second phase of the pH TMDL will be used in the event that the standard modification results in a 
recalculation of allowable loads and allocations. 

Regarding the use of TMDLs with Adaptive Implementation, the Guidance offers the following: 

“Implementation of TMDLs can take many years and when uncertainty about the effectiveness of implementation exists, 
TMDLs would benefit from containing elements that would facilitate adaptive implementation such as, for example, 
provisions for a flexible load allocation/waste load allocation scheme.” 

And: 



Section 1 BMW Adaptive Implementation Plan for pH TMDL 

  

  

  

Implementation Plan Draft v1 4_9_10.doc Page 1-3  

“...EPA believes that in appropriate cases it should be feasible for States to develop TMDLs that facilitate 
implementation of practicable controls while additional data collection and analysis are conducted to guide implementation 
actions.”   

To this end, the Plan further seeks to resolve uncertainty about the effectiveness of certain implementation 
activities that affect attainability of the pH standard.  The pH TMDL contains load allocations that are 
currently unenforceable through the NPDES permitting system, namely diffuse nonpoint sources and in-lake 
internal sources.  While these sources appear to be minor in terms of relative contribution to the water quality 
problem, they may ultimately be significant as it relates to meeting the allowable load (see Section 2.2.)  This 
Plan outlines a schedule for reductions (see Sections 4.3, 4.4, and 4.5) that focuses initially on the larger 
NPDES controllable sources (waste load) while addressing the smaller (load) reductions after a number of 
factors are considered, including efficacy of those controls and the ability to utilize water quality trading. 

It is understood that the pH TMDL will require re-approval by EPA if it is necessary to embark upon a 
second phase of the pH TMDL with a resulting revision in loading capacity, wasteload, or load allocations. 
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BMW ADAPT I VE  IMPLEMENTAT ION  PLAN  FOR  pH  TMDL  

2 .  RAT IONALE  FOR  ADAPT IVE  IMP LEMENTAT ION  

Natural resource professionals need to know whether or not they are doing an effective job of managing the 
natural resources entrusted to them by the public.  The decision-making process should produce the kind of 
results desired by the public, elected officials, and their agencies’ leadership.  With billions of dollars spent 
each year on managing natural resources, accountability is more important than ever.  Producing results is the 
key to success.  Managers must have the necessary data to make enlightened decisions during program 
implementation—not just at the conclusion of a program.  Adaptive management is a useful tool when 
uncertainty in the outcome is relatively high.  Adaptive management is described as an adapt-and-learn 
methodology.  This Plan will identify indicators and evaluate contributions to water quality impacts for the 
BMW.  Data collected at each stage of the studies will be used to make mid-course adjustments that enable 
leadership to improve or enhance ongoing management actions.  Adaptive management, focused on 
monitoring and evaluation, will be used to improve water quality management decisions. 

Adaptive management is the integration of design, management, and monitoring to systematically test 
assumptions in order to adapt and learn (Salafsky et al. 2001). Adaptive management is the process of 
hypothesizing how ecosystems work, monitoring results, comparing them with expectations, and modifying 
management decisions to better achieve conservation objectives through improved understanding of 
ecological processes (Lancia et al. 1996).  An adaptive management approach deals with the uncertainty 
inherent in managing natural ecosystems by treating policies or practices as experiments.  Conceptually, 
adaptive management is an approach to natural resource policy that embodies a simple imperative - polices 
are experiments; learn from them.  A visual representation of this concept is provided as Figure 2-1. 
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Figure 2-1.  The Adaptive Management Cycle. 

Adaptive management incorporates research into conservation action.  In a conservation project context, 
adaptive management is about systematically trying different actions to achieve a desired outcome.  It is not, 
however, a random trial-and-error process.  Instead, adaptive management is a cycle that involves several 
specific steps: 

START: Establish a clear and common purpose 

STEP A: Design an explicit model of your system 

STEP B: Develop a management plan that maximizes results and learning 

STEP C: Develop a monitoring plan to test your assumptions 

STEP D: Implement your management and monitoring plans 

STEP E: Compare result to hypothesis 

ITERATE: Use results to adapt and learn 

Adaptive management encourages research and management to be conducted simultaneously to reduce 
uncertainty and improve management and ecological understanding.  Administrators can benefit from 
funding sound management experiments because they can gauge the effectiveness of various management 
scenarios and can improve understanding of why a particular action succeeds or fails (Lancia et al. 1996). 


