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Project Background



Falls Lake Challenges and Realities

> Primary source of water for one 
jurisdiction

> Water quality concerns ïchlorophyll a
impairment 

> Legislative action required nutrient 
management

> Falls Lake adopted rules

ï Very restrictive nutrient requirements

ï Stage I requirements for nutrient 
reductions are expensive

ï Extremely costly Stage II requirements

ïRules allow for reexamination

> Consensus Principles

Falls Lake at I-85 in October 2007

Source: City of Durham

Falls Lake at I-85 in November 2007

Source: Southeast Regional Climate Center



Rule Language Regarding Reexamination

> ñRecognizing the uncertainty associated with model-based 

load reduction targetséa person may at any time during 

implementation of the Falls nutrient strategy develop and 

submit for Commission approval supplemental nutrient 

response modelingò requiring

ïDivision review and approval of any monitoring study plan and 

description of the modeling framework

ï A minimum of three years of lake water quality data 

ï Supplemental modeling is conducted in accordance with the 

quality assurance requirements of the Division
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2022-2023

Develop the UNRBA Reexamination package

2018-2021

Revise watershed and lake models; evaluate nutrient management strategies

2014-2018/19

Collect monitoring data for at least 4 years

2013-2014

Develop monitoring plan to support Reexamination and obtain DWR approval

2012-2013

UNRBA contracted work to develop a strategy for the Reexamination process

2011

UNRBA decides to initiate a reexamination of Stage II

2010

Falls Lake Strategy is passed Consensus Principles adopted
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UNRBA PLAN FOR THE REEXAMINATION



Overview of the UNRBA Strategy for Reexamination
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> Use a measured, science-based approach to

ïReview monitoring and modeling conducted by DWR

ïEvaluate data gaps and uncertainties

ïDevelop a strategy for the reexamination 

ïMonitoring

ïModeling

ïManagement alternatives

ï Implement an adaptive monitoring program to support

ïRevised watershed and lake response models

ïLoad allocations to sources and jurisdictions

ïRegulatory options as needed



UNRBA Reexamination Planning and Development Website
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https://www.unrba.org/reexamination

> Organized in reverse order

> Technical memoranda from the planning phase are towards the 

bottom of the page

> Task 1 ïDescribed the plan for the reexamination

> Task 2 ïSummarized the watershed and lake data available at the 

time

> Task 3 ïDiscussed available methods and models for determining 

loads from the watershed

> Task 4 ïRecommended monitoring and modeling studies to 

support the reexamination 

https://www.unrba.org/reexamination


Status of the UNRBA 

Monitoring Program



Routine Monitoring (Monthly)
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> Began in August 2014

> Stations

ï 18 lake loading

ï 20 jurisdictional

ï 12 inlake (supplemental data)

> Parameters

ï Field parameters

ïNutrients

ïCarbon

ïChlorophyll a

> Over 25,000 additional 

data points as of July



Special Studies
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> High flow grab 

sampling

> Storm event sampling

> Light extinction data

> Lake sediment quality 

> Lake bathymetry

> Lake constriction 

point study

ï Velocity

ïWater Quality



UNRBA Monitoring Program Website
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https://www.unrba.org/monitoring-program

> DWR-Approved documents as required by the Falls Lake Rules

ïUNRBA Monitoring Plan

ïUNRBA Monitoring Quality Assurance Project Plan

ïUNRBA Description of the Modeling Framework

> Interim and annual reports that summarize the data collected and 

provide preliminary analyses

> Link to the UNRBA Monitoring Database and User Documentation

> Study Plans for the Special Studies

> Additional analyses

ï Flow estimation methods

ïModel performance and sensitivity

https://www.unrba.org/monitoring-program


Status of the UNRBA Modeling 

and Regulatory Support Project



Work Completed During Year 1

> Stakeholder meetings in September 2016 and March 2017

> Selection of watershed and lake models for the reexamination 

ïDevelopment of criteria

ïModel ranking and evaluation

ïModel selection by the Modeling and Regulatory Support Workgroup

> Conceptual modeling plan to describe how the models work 

together

> Development of the multi-year work plan 

> Memorandum are available at 

https://www.unrba.org/reexamination

https://www.unrba.org/reexamination


Models Selected for the Reexamination

> Watershed Analysis Risk Management Framework (WARMF)

ïWatershed model

ï Lake model ï1 dimensional with lake segments

> Environmental Fluid Dynamics Code (EFDC)

ï Lake model ï3 dimensional, hydrodynamic, grid based

> Statistical Modeling

ï Lake model ïempirical model developed for lake segments



Framework for the Reexamination

Test 

Management/ 

Regulatory 

Options

Workable 

Strategy?

Implement 

and Adapt as 

Needed

Yes
No

Reexamination 
Models

Cost Benefit 

Analysis



Schedule for the Reexamination



Goals for Year 2
> Stakeholder meetings in October 2017 and spring 2018

> Finalize Modeling Quality Assurance Project Plan

> Preliminary model development

ï EFDC lake model grid

ïWARMF watershed model subwatersheds and stream network

ï Evaluation of lake water quality data to inform segmentation for the 

statistical modeling

> Compilation of public and private data to support modeling

ïWork with stakeholders to obtain available data sets

ïTodayôs stakeholder meeting focuses on watershed data

ïNext presentation today will describe the data needed for WARMF





Inputs:

ÅAtmosphere/

weather

ÅSoils

ÅLand use

ÅTopography

ÅWastewater

ÅStreams

ÅLakes

ÅManagement 

practices

Watershed 

Model 

(WARMF)

Calibrated 

to Tributary 

Data:

ÅFlow

ÅWater 

quality

ÅLoading

Lake Nutrient Response Models 

(EFDC, WARMF-LAKE):

ÅLake water quality

ī Nutrients

ī Algae

ī Carbon

Calibrated to Lake Data:

ÅVolume

ÅWater quality

Statistical Model

ÅLake water quality

ÅDesignated uses

Cost Benefit Analysis

ÅCosts

ÅImprovements

Test 

Management/ 

Regulatory 

Options

Workable 

Strategy?

Implement 

and Adapt 

as Needed

Yes

No

Loading 

to the 

Lake

Management 

Options

Reexamination:

ÅCompliance with 

water quality 

standards

ÅImplementation 

costs

ÅImpacts to 

designated uses

ÅWater quality 

improvements

ÅTechnical feasibility

ÅRegulatory options

ÅRisk management

ÅTransparency for 

decision making



A Brief History of the UNRBA

> Formed in 1996 due to concerns about the future water 
quality of Falls Lake

> Following the adoption of Falls Lake Nutrient Management 
Strategy and the Falls Lake Rules in 2010, the organization 
shifted focus

> Updated goals and objectives 

ï Assist member jurisdictions with Strategy implementation 

ïReexamine the Stage II Rules



Primary UNRBA Driving Forces 

> Protect lake water quality for the purpose of water supply

> Stage II feasibility

ïCosts greater than $1 billion

ïRequirements are not technically feasible

> Reexamination

ï Enhanced monitoring program - $800,000 per year 

ïRemodeling/updated data analysis ïrecalculate nutrient targets & 
loads

> Nutrient credits development project

ï Expansion of BMP Toolbox

> Development of alternative regulatory options



> Stage I (2011- 2021)

ï Achieve standards in lower lake by 2021

ï Initial reductions watershed wide

ïReduce loading by 20% for TN and 40% for TP 

ïNew development requirements implemented in 2012

> Stage II (2021 ï2036) 

ï Achieve standards in entire lake by 2041

ï Additional reduction in upper watershed

ïReduce loading by 40% for TN and 77% for TP 

ïContinue new development requirements

Nutrient Reduction Requirements



> Adaptive Management 

> Provision for Reexamination of the Strategy/Rules

Major Components of the Rules as Developed Through 

the Consensus Principles



The Path Forward:  Increasing the Effectiveness of the 

UNRBA in the Era of the Falls Lake Rules


