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November 1, 2021 



 



Mr. Christopher Ventaloro 



Water Quality Standards Coordinator 



NC DEQ-DWR Planning Section 



1611 Mail Service Center 



Raleigh, NC 27699-1611  



Re:  Comments of the NC Water Quality Association 
Proposal Site-Specific Chlorophyll-a Criterion for High Rock Lake 
 



Dear Mr. Ventaloro: 



On behalf of the North Carolina Water Quality Association, please find attached our comments on the 



proposed site-specific chlorophyll-a criterion for High Rock Lake.  Representatives of the NCWQA 



participated extensively in both the SAC and CIC in the development of the criteria.  We greatly 



appreciate DEQ’s consideration of these comments by the Department’s statewide local government 



partners.   



Sincerely 



 



 



      Paul Calamita 



      NCWQA General Counsel 



Attachment (Comments) 



 



C: NCWQA members 



  



 



 











 



2 
 



COMMENTS OF THE NORTH CAROLINA WATER QUALITY ASSOCIATION ON THE PROPOSED 



SITE-SPECIFIC CHLOROPHYLL-A CRITERION FOR HIGH ROCK LAKE 



The North Carolina Water Quality Association (NCWQA) is a statewide coalition of public 



water/sewer/stormwater utilities representing a significant majority of the sewered population of North 



Carolina. Nutrient regulations and policy are an important topic for NCWQA. For decades, our members 



have worked with the North Carolina Department of Environmental Quality (NC DEQ) and other 



stakeholders to achieve necessary nutrient controls in a predictable and cost-effective manner. 



The proposed chlorophyll-a criterion for High Rock Lake (HRL) is important to NCWQA on at least two 



levels. First, the NCWQA membership includes utilities within the High Rock Lake watershed that could 



be directly affected by the proposed criterion. Second, this criterion establishes a precedent for the 



future site-specific criterion for other lakes and reservoirs statewide. NCWQA understands that the 



future site-specific criteria might be derived or expressed differently than the HRL criterion. However, 



the North Carolina Nutrient Criteria Development Plan (NCDP) clearly establishes the HRL criterion as a 



pilot to inform the development of site-specific criterion on a statewide basis (NC DWR, 2019). Hence, 



future efforts will clearly benefit if the HRL precedent is as well-formulated as possible. NCWQA is 



grateful for the opportunity to provide these comments on the proposed draft criterion. 



1. NCWQA supports the NDCP process. As a general opening comment, NCWQA reiterates our 



strong support for North Carolina’s science-based approach to nutrient criteria development as 



expressed in the NCDP. Site-specific nutrient criteria will be important for tailoring goals and 



actions to the different manners in which water bodies respond to nutrient inputs. We 



appreciate the efforts of DEQ, the Science Advisory Council (SAC), and Criteria Implementation 



Committee (CIC) to develop criteria for the reservoir pilot. 



2. The proposed criterion should be aligned with the unanimous SAC recommendation. NCWQA’s 



overarching comment is that the proposed High Rock Lake chlorophyll-a criterion should be 



aligned with the recommendation of North Carolina’s Science Advisory Council (SAC) for 



nutrient criteria development. After a multi-year process and detailed data analysis, North 



Carolina’s Science Advisory Council (SAC) unanimously agreed to a criterion recommendation. 



That hard-won scientific consensus was contingent upon the magnitude, duration, and 



frequency components as documented in the SAC’s technical support document (NC Nutrient 



SAC, 2020). Although the DEQ-proposed criterion includes elements of the SAC 



recommendation, the frequency component has caused the overall proposal to depart 



significantly from the SAC recommendation. As discussed in more detailed comments below, we 



estimate that the DEQ proposal is at least 20% more stringent than the SAC recommendation. 



This would unnecessarily escalate implementation costs for the High Rock Lake watershed, 



possibly damage the fishery, and set a troubling precedent for other reservoirs in North 



Carolina. 



The departure from the SAC recommendation appears to be largely motivated by DWR concerns 



that a 1-in-3 year frequency component would be difficult to assess under DWR’s existing 



monitoring schedule for reservoirs. Fortunately, the assessment procedure can be readily 



aligned with the SAC recommendation in a manner than would support assessment under the 



existing monitoring schedule. Comments below address why the SAC-recommended criterion 
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(including the frequency comment) is scientifically defensible, how the DWR proposal departs 



from the unanimous SAC recommendation, and how the proposal can be realigned with the SAC 



recommendation in a manner that supports assessment. 



3. The SAC’s frequency recommendation is scientifically defensible and consistent with USEPA-



approved criteria for lakes and reservoirs.  The SAC reached consensus on the 1-in-3-year 



exceedance frequency after detailed evaluation of the literature, methods used by other states, 



and HRL-specific information (NC Nutrient SAC, 2020). The recommended 1-in-3-year frequency 



is coincidently identical to the frequency component that USEPA recommends for toxics.  



However, the SAC did not rely upon the toxics precedent to justify the recommended frequency 



for the seasonal geometric mean chlorophyll-a criteria. Rather, the SAC recommendation was 



based on multiple lines of evidence including:  



• Consideration of approaches used by other states, including precedents for a 1-in-3-year 



exceedance of a chlorophyll-a criterion.  



• The statistical demonstration by Florida the Florida Department of Environmental 



Protection that the 1-in-3 approach appropriately balances Type I and Type II assessment 



errors for chlorophyll-a. This was considered relevant to High Rock Lake because, as in 



Florida, the criteria magnitude recommendation was selected in a conservative manner 



rather than as the threshold above which obvious impairments were observed.  



• Deliberations on different denominators (i.e., 1-in-3-years vs. 1-in-5-years) of the 



frequency component, with the ultimate consensus to limit it to three years and thereby 



improve the ability to detect eutrophication problems.  



• Consideration of the effect on sampling requirements, leading to support of augmentation 



of the dataset from the previous assessment period, and the limitation of “tiebreaker” 



sampling to only those water bodies with two conflicting results. 



• Consideration of the conditions of High Rock Lake and the joint magnitude, duration, and 



frequency components of a criterion that would indicate attainment with designated uses. 



These lines of reasoning illustrate that assessment uncertainty was not the only or even the 



primary basis of the SAC-recommended frequency component. Rather, the SAC considered that 



HRL would be meeting its designated uses if it exceeded the criterion magnitude at the 1-in-3 



year frequency (or less frequently), and without regard to whether those exceedances are more 



or less recent within the assessment period. The SAC never characterized a single annual 



exceedance of the recommended chlorophyll-a magnitude as representing an impairment of 



HRL designated uses. Rather, even under existing conditions which consistently exceed the 



current criterion of 40 ug/L, the SAC acknowledged “favorable dissolved oxygen (DO) 



concentrations in the epilimnion…[and other] favorable indicators of use attainment in High 



Rock Lake, such as a thriving fishery and low algal toxin levels” (NC Nutrient SAC, 2020). These 



favorable indicators were one reason that some allowable rate of exceedance was considered 



acceptable, as long as chlorophyll-a was reduced such that HRL attains the criteria in most years. 



Since the SAC developed the 2020 criterion recommendation, USEPA has provided additional 



support for expressing lake and reservoir chlorophyll-a criteria with an allowable frequency of 
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exceedance. USEPA recently published statistical models for deriving lake chlorophyll-a targets 



from a nationwide dataset (USEPA, 2021a). USEPA acknowledges that these models were not 



intended to derive site-specific criteria (USEPA, 2021b), and the criteria model should not be 



directly used to derive criteria for High Rock Lake. However, the USEPA document provides a 



useful discussion of the utility of frequency components.   



By examining historical data…criteria can be specified to account for…variability…by 



adopting a frequency component that allows for some excursions of the specified 



magnitude…Here, to illustrate the approach, criterion magnitudes are calculated that can be 



exceeded once every 3 years. 



Thus, a 1-in-3 frequency approach for lakes has the combined endorsement of the SAC, states, 



and the most recent lake nutrient criteria guidance provided USEPA.  



4. The DWR proposal is significantly more stringent than the SAC recommendation and could 



adversely impact the HRL fishery. The DWR proposal describes their proposed approach as 



functionally equivalent to that of the SAC proposal. As stated in by DWR (2021): 



DWR’s recommendations adopt the SAC’s recommendation with some pragmatic 



adjustments…[They implement] the SAC’s premise that data included in the assessment be 



collected in two or more years to incorporate year-to-year variability in chlorophyll a 



concentrations…[DWR’s proposal] represents the SAC’s proposal in a practical and 



implementable format. 



However, DWR’s proposal is not functionally equivalent to the SAC’s recommendation. First, as 



discussed in comment #3, the SAC’s frequency recommendation was not based only on 



assessment uncertainty, but was based more fundamentally on the exceedance frequency that 



was considered to support designated uses. Secondly, USEPA policy does not recognize 



assessment procedures as equivalent to criteria frequency components. TMDLs must be based 



on attaining criteria with a margin of safety, and cannot be relaxed on the basis of assessment 



procedures. 



Thirdly, from a purely mathematical perspective the same annual geometric mean target must 



be more stringent with no allowable exceedances, compared to a 1-in-3 year allowable 



exceedance. Recent USEPA guidance (USEPA, 2021a) provides a statistical method for the 



calculation of allowable criterion exceedance frequencies. Brown and Caldwell (2020) (included 



as Attachment A) applied this method to compare the long-term geometric chlorophyll-a values 



that would indicate attainment under the SAC- recommended criterion and the DWR proposal. 



The key findings of this evaluation were as follows: 



• DWR’s proposal is at least 20% more stringent (lower) than the SAC recommendation. 



• DWR’s proposal would depress the long-term growing season chlorophyll-a levels below 



the minimum level (25 ug/L) that the SAC cited as necessary to avoid potential adverse 



effects to the warmwater fishery, even at the highest chlorophyll-a assessment unit in 



HRL. Most of the reservoir would be far below this level. 



• If the criterion frequency component was kept as “not-to-exceed”, the criterion 



magnitude would have to be raised to at least 44 ug/L in order to match the stringency 



of the SAC recommendation. 
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The 20% increase in stringency would likely require excessive nutrient reduction costs in the 



HRL watershed, with the possible effect of harming the recreational fishery. If the HRL “pilot” 



precedent was extended to reservoirs statewide, the 20% increase in stringency could result in 



billions of dollars of unnecessary nutrient control expenditures. Although raising the criteria 



magnitude to 44 ug/L would also achieve the approximate stringency of the SAC-



recommendation, NCWQA believes that adopting the SAC-recommended frequency 



component is the preferred approach. 



5. Data from all years within the assessment period should be treated equally. In the proposed 



assessment procedure, a water body could not be delisted if chlorophyll-a exceeded the 



criterion in either of the most recent two years of data, even if only one exceedance occurred in 



the five-year assessment window. NCWQA strongly disagrees with the proposed assessment 



procedure by which results from the most recent two years of data would be used differently 



than other years of data within the current 5-year data window. To our knowledge, no other 



water quality criteria in the state have a similar component by which a more recent exceedance 



would lead to a different assessment decision than if the same datum was measured earlier 



within the assessment period. 



This approach would be a fundamental misapplication or misconception of the criterion 



frequency component. If a water body is attaining a criterion at the allowable frequency, it is 



meeting designated uses, regardless of when the exceedance occurs within the assessment 



period. As discussed above, the SAC considered that HRL would be meeting its designated uses if 



it exceeded the criterion magnitude at the 1-in-3 year frequency (or less frequently), and 



without regard to whether those exceedances are more or less recent within the assessment 



period. 



Under the Clean Water Act framework, the means to evaluate recent conditions is rooted in the 



definition of the current assessment window itself (e.g., most recent 5 years). In cases where 



datasets must be augmented with data from the previous assessment period, it could be logical 



to put greater emphasis on data from the current assessment window. But North Carolina 



would be setting an unfavorable precedent by effectively defining sub-assessment windows 



(e.g., most recent 2 years) within the current assessment window of any given listing cycle. 



6. Simple assessment rules can readily resolve the SAC-recommended frequency component with 



DWR’s existing lake monitoring schedule. DWR removal of the SAC’s recommended frequency 



component proposed approach appears to be motivated by the concern that it would be 



inconsistent with DWR’s current monitoring protocols and resources available for High Rock 



Lake. DWR normally monitors HRL only once on a five-year cycle. By supplementing an 



assessment data set with data from the previous monitoring cycle, DWR would have two annual 



geometric means for assessment. This allows the possibility of split results (i.e., one value above 



and one sample below the criterion and one above). The concern appears to be that a split 



result would require a “tie-breaker” year of monitoring for which resources are unavailable. The 



same concern would presumably exist at the statewide level when site-specific criteria are 



developed for other reservoirs. 



In practice, a tie-breaker year of monitoring would usually not be required to determine that 



HRL should remain 303(d)-listed. The controlling assessment unit (AU) (currently the AU 
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represented by station YAD152C) exceeds the recommended criteria magnitude in the great 



majority of years, and will do so for the foreseeable future until a TMDL is completed and 



extensive nutrient load reductions are achieved. This principle extends to reservoirs statewide: 



Most water bodies would be consistently above or below the criterion, so any additional 



monitoring resources could be focused on a small minority of lakes. 



Moreover, the state has at least two alternatives for avoiding any additional monitoring 



expenditures. The first would be to use Category 3 for AUs for which more information is 



needed. North Carolina’s 2020 list includes a large number of AUs in this category, and this has 



nor prompted large increases in DWR monitoring needs. 



The second potential approach—and the approach recommended by NCWQA—would be a 



simple assessment rule by which an AU would be presumed to be impaired in the event of split 



results. This approach would allow complete assessment even under a five-year monitoring 



frequency. It would also provide incentive for basin associations or other stakeholders to 



conduct an additional year of monitoring. This contrasts with DWR’s proposal, which would 



create a strong disincentive to additional monitoring by the regulatory community because 



additional monitoring for non-listed lake would only increase the likelihood of listing.   



In offering this approach, we recommend the following edits to DWR’s proposed assessment 



rules: 



Impaired – at least 2 of 3 sequential years Exceed Criteria 



• If there is 1 growing season geomean in current data window – both current and augmented 



year exceed growing season geomean of 35 ug/L. 



• If there are 2 or more growing season geomeans in current data window – more than 1 



either growing season geomeans exceeds 35 ug/L. 



• If there are 3 or more growing season geomeans in the current data window – for any three 



sequential (though not necessarily consecutive) years for data which are available, more 



than 2 growing season geomeans exceed 35 ug/L  



Delisting (decision for a water already listed as impaired) – at least 2 years Meet Criteria 



• If there is 1 growing season geomean in current data window – both current and augmented 



year do not exceed growing season geomean of 35 ug/L. 



• If there are 2 or more growing season geomeans in current data window – zero years 



exceed growing season geomean of 35 ug/L. Unless there is a full 5 years of data – then zero 



exceedances in most recent 2 years of data (and maximum of one exceedance of geomean 



in 3 older years). 



• If there are 3 or more growing season geomeans in the current data window – for any three 



sequential (though not necessarily consecutive) years for which data are available, no more 



than 1 growing season geomean exceeds 35 ug/L 



7. The reference to a narrative criterion is unnecessary and potentially complex. The proposed 



standard language includes that statement that “Chlorophyll a shall not occur in amounts that 



result in an adverse impact as defined in 15A 33 NCAC 02H .1002”. We note that the referenced 



code points to “a discharge or loading of a pollutant or pollutants”, but chlorophyll a is 
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generated within the reservoir and is not discharged or loaded into the lake. The “pollutants” 



referenced in the definition could be nutrients that allow for algal growth and the production of 



chlorophyll a, but not all algal-related impacts are effectively measured by chlorophyll-a. North 



Carolina’s water quality standards already provide general narrative prohibitions against 



discharges that cause adverse impacts. For these reasons, NCWQA recommends eliminating the 



narrative portion of the criterion. 



8. The assessment area should comprise the mainstem of the reservoir. The logic and analysis used 



by SAC used data collected from open waters along the mainstem of the reservoir. The SAC 



report specifically advised that data collected from “backwaters, isolated coves, or where water 



is typically shallow (e.g., <10 feet)” should be excluded from geomean calculations. The NCWQA 



recommends including similar language in the criterion to avoid complications from data 



collected from non-representative locations on the reservoir. 



9. DWR’s technical documentation should refer to assessment by AU rather than station-by-station. 



The proposed rule language does not specify how AUs would delineated within High Rock Lake. 



NCWQA believes this is appropriate, because AUs can be defined in different manners as long as 



they represent reasonably homogenous parcels or logical reservoir management units. 



However, DWR’s associated technical documentation (DWR, 2021) would undermine the state’s 



discretion in this regard by specifying a station-by-station assessment approach.  Such an 



approach would incorrectly imply that a station-by-station approach is the only approach 



consistent with how the criterion magnitude was derived.  Although NCWQA supports an 



alternative to the station-by-station assessment approach, the main point of this comment is 



that the current rulemaking (and associated technical documents) should preserve the state’s 



discretion to define AUs in different manners. This can be accomplished by referencing AUs 



instead of stations, and by acknowledging the SAC’s explorations of the pros and cons of 



defining AUs in different manners. More background on this comment is provided in 



subcomments below. 



a. The SAC consensus did not assume a station-by-station assessment approach. The 



recommended criterion magnitude (35 mg/L) was based on consideration of both HRL 



and non-HRL information sources, and so was not dependent on any specific AU 



delineation method.  The SAC actually considered different methods for defining AUs 



within HRL. Approach 1 would require attainment of the criterion at each individual 



station within reservoir, which is similar to DWR’s existing (and proposed) assessment 



approach. Approach 2, in contrast, would define three major AUs for the mainstem 



reservoir, representing limnologically-based reservoir zones (riverine, transitional, 



lacustrine) that are “functionally different and represent logical units for water quality 



management” (NC Nutrient SAC, 2020). The SAC determined that: 



Approach 1 would likely cause the seasonal geomean of portions of the reservoir to 



frequently fall below 25 µg/L, which could impact the valued fishery. Approach 2 



provides a balance between limiting chl a values <25 µg/L, which may impact the fishery, 



and limiting chl a values >40 µg/L that could contribute to acute nutrient-dependent 



impacts in the future… [Approach 2] reduces the risk of harmful effects associated with 



high chl a, relative to existing levels, but provides a higher level of protection of the 



fishery use compared to [Approach 1]. 
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The SAC did not reach consensus on a recommendation for delineating AUs. The SAC’s 



consensus vote on the criterion recommendation was undertaken with the 



understanding that DWR had the discretion to define AUs in different manners (e.g., 



Approach 1 or Approach 2 – as appropriate for the water body in question). The 



consensus vote on December 3, 2018 was based on a written description of each 



criterion option; the spatial component of the unanimously-selected option was defined 



only as “evaluate by assessment unit” (SAC, 2018) without regard to how AUs were 



delineated.  The lack of a specific SAC assumption on this point is very clear in the SAC 



technical support document, which presents both methods and discusses their 



advantages and disadvantages. Hence it is incorrect to state that the SAC’s consensus 



vote assumed the application of either Approach 1 or Approach 2.  



b. NCWQA supports approach 2 to protect the HRL fishery. NCWQA supports approach 2 



because it better balances reducing algal-related risks while protecting the fishery, 



consistent with the SAC analysis described above. Approach 2 would be even more 



critical if DWR did not adopt the SAC-recommended frequency component, because the 



DWR proposal has even more potential to adversely affect the fishery than Approach 1 



as characterized in the SAC spatial analysis. This is because the SAC spatial analysis 



explored the implications of attaining a long-term geometric mean of 35 ug/L in each 



AU, whereas the DWR proposal would require the attainment of a significantly lower 



long-term geometric mean chlorophyll-a (~24 ug/L) in each AU, as demonstrated by 



Brown and Caldwell (2021). This would push even the highest-chlorophyll AU (i.e., 



station YAD152) below the minimum threshold (25 ug/L) that SAC cited as causing 



potential fishery impacts. The majority of the reservoir would be significantly lower than 



that threshold.  



c. The decision on AU delineation could be kept flexible during this rulemaking. The DWR 



technical support document states DWR’s intent to perform a “station by station 



assessment”.  This language should be revised to specify an AU by AU assessment. 



“Assessment unit” is the correct CWA term for the body of water being assessed, 



regardless of whether data from one or multiple stations are used to represent the AU. 



Discussion of AUs (in lieu of individual stations) would not itself prevent DWR from using 



individual stations to represent AUs where appropriate. But explicit statements about 



applying the criterion to individual stations would undermine the state’s discretion to 



tailor assessment units in the future, as might be desired if monitoring reveals that 



Approach 2 would be necessary to protect a warmwater fishery. 



10. Implementation concerns.  NCWQA is concerned that the criteria implementation committee 



(CIC) was not given a meaningful role in evaluating the proposed criterion, and the DWR did not 



evaluate implementation costs. This appears to have been motivated by DWR’s interpretation 



that state law does not require DWR to evaluate implementation costs. However, this is of 



questionable legality. The state statute on water quality standards (§ 143-214.1) states the 



following: 



In revising existing or adopting new water quality classifications or standards, the 



Commission…shall take into consideration…an estimate as prepared under section 305(b)(1) 
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of the Federal Water Pollution Control Act amendments of 1972 of the environmental impact, 



the economic and social costs necessary to achieve the proposed standards, the economic 



and social benefits of such achievement and an estimate of the date of such achievement… 



The statute language does not appear to give the state the option of ignoring implementation 



costs during standards adoption. The decision to ignore implementation costs is also 



inconsistent with the NCDP stated intent, which clearly established the CIC to “[advise] DWR on 



the potential social, economic, and environmental implications of adopting the proposed criteria 



to all stakeholders…”. NCWQA recommends that DWR complete a full evaluation of 



implementation costs and engage the CIC in a manner consistent with the NDCP and the CIC 



charter. 



NCWQA appreciates the opportunity to provide these comments.  We look forward to working with the 



Department as it moves toward promulgating this criterion. Thank you for your time and consideration. 
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Executive Summary 
The North Carolina Division of Water Resources (DWR) has a proposed a site-specific chlorophyll-a criterion 



for High Rock Lake (HRL) (NC DWR, 2021). DWR’s proposed chlorophyll-a criteria is similar in magnitude and 



duration to the recommendation of NC’s Nutrient Science Advisory Council (SAC). However, DWR’s proposed 



“not-to-exceed” frequency component represents a fundamental departure from the SAC recommendation of 



a 1-in-3 allowable annual exceedance frequency. Recent USEPA guidance for developing lake nutrient 



criteria (USEPA, 2021a) discusses the benefits of an allowable exceedance frequency and provides a 



statistical method for the calculation of allowable exceedance frequencies. Application of this method to 



High Rock Lake demonstrates that DWR’s proposed criterion would require additional nutrient reductions in 



order to attain a long-term chlorophyll-a target that is at least 21% lower than recommended by the SAC. The 



proposed criterion would also depress chlorophyll-a levels below the minimum levels that the SAC cited as 



necessary to avoid potential adverse effects to the warmwater fishery. If the 1-in-3 frequency component is 



not included as part of the criterion definition, the criterion magnitude would have to be raised to 44 ug/L in 



order to be statistically equivalent to the SAC recommendation.  



Section 1: Introduction 
The North Carolina Division of Water Resources (DWR) has a proposed a site-specific chlorophyll-a criterion 



for High Rock Lake (HRL) (NC DWR, 2021). Water quality criteria should include magnitude, duration, and 



frequency components (USEPA, 2017). The magnitude of DWR’s proposed chlorophyll-a criterion is 35 ug/L, 



and the duration (averaging component) is a seasonal (Apr-Oct) geometric mean. Both of these components 



are consistent with the recommendations of the Scientific Advisory Council (SAC) that NC assembled to 



assist the state in developing nutrient criteria (NC Nutrient SAC, 2020). However, the state’s proposal is 



inconsistent with the SAC’s recommendation regarding the frequency component of the criterion. Whereas 



the SAC had recommended a 1-in-3 year allowable exceedance frequency, DWR’s proposal is formulated as 



a “not to exceed” criterion. 



The SAC had considered various manners to express their criterion recommendation, each with explicit 



magnitude, duration, and frequency components. They ultimately reached unanimous agreement, with that 



agreement contingent upon all three criteria components. Hence, DWR’s proposed criterion is a 



fundamental departure from the SAC recommendation. The removal of the allowable frequency component 



makes the criteria more stringent than the SAC recommendation. The purpose of this technical 



memorandum is to quantify the increased stringency of the DWR criterion, relative to the SAC 



recommendation. 



Section 2: Statistical Comparison of SAC vs. DWR Chlorophyll-a 



Criteria 
For this evaluation, a straightforward USEPA-documented approach was applied to compare the stringency 



of the two methods based on the statistical properties of chlorophyll-a in HRL. USEPA (2021a) presents 



equations that express the relation between (a) long-term chlorophyll-a geometric means; and (b) annual 



geometric mean values that would be exceeded at specified frequencies. This approach assumes a 



lognormal distribution of chlorophyll-a, which is consistent with assumptions of the SAC regarding 



chlorophyll-a in HRL. The USEPA method allows a comparison of the long-term chlorophyll-a geometric 



means associated with different allowable frequencies of a proposed criterion (i.e., an annual geometric 



mean of 35 ug/L). A long-term geometric mean is not being suggested here as a regulatory criterion, but is 
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used to compare the stringency of different frequency expectations for criteria alternatives that are 



otherwise equal in magnitude and duration. 



The statistical method requires estimation of the combined standard deviation of chlorophyll-a geometric 



mean values as follows: 



𝑠𝑐𝑜𝑚𝑏 = √
𝑠𝑤𝑖𝑡ℎ𝑖𝑛−𝑦𝑒𝑎𝑟



2



𝑁
+ 𝑠𝑎𝑚𝑜𝑛𝑔−𝑦𝑒𝑎𝑟



2    (1) 



Where N is the number of monthly samples available in a given year, and in this analysis was assumed to be 



5 for a typical sampling year based on DWR’s typical sampling frequency. For a given chlorophyll-a allowable 



exceedance frequency (1-in-x years) and criterion magnitude (C1-in-x years), the associated long-term geometric 



mean chlorophyll (Clong-term) is calculated as: 



𝐶𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 = 𝑒𝑥𝑝[ln(𝐶1−𝑖𝑛−𝑥−𝑦𝑒𝑎𝑟𝑠) − 𝑧 𝑠𝑐𝑜𝑚𝑏]  (2) 



where z is the percentile of the standard normal distribution corresponding to the proportion of assessment 



period units (growing seasons) the water body is expected to attain the criterion. For example, if performing 



the calculation for a 1-in-3 year allowable exceedance frequency, z would be the 67th percentile of the 



standard normal distribution (0.44).  



This evaluation used chlorophyll-a monitoring data from YAD152C because is it currently used to evaluate 



the HRL spatial assessment unit (AU) with the highest chlorophyll-a, and thus is most likely to control 



compliance in the reservoir as a whole. Data were compiled for monitoring years 2006, 2009, 2009, 2011, 



and 2016. Geometric means were calculated for each of these monitoring seasons, using data collected 



during the April-October growing season (Table 1).  



 



Table 1. YAD152C Chlorophyl-a Statistics from Monitoring Data 



Year n 



Geometric Mean 



Chlorophyll-a 



(ug/L) 



ln [Geometric Mean 



Chlorophyll-a] 



Within-Year Standard 



Deviation of ln 



[Geometric Mean 



Chlorophyll-a] 



2006 8 34 3.5 0.96 



2008 16 49 3.9 0.47 



2009 15 50 3.9 0.40 



2011 5 56 4.0 0.25 



2016 11 59 4.1 0.24 



 



The value of swithin year was estimated as 0.40 based on the median value from the five years of observed 



data. With an observed sbetween-years of 0.22, equation (1) yielded a combined standard deviation of 0.28. That 



value was used with equation (2) to estimate the long-term geometric mean chlorophyll-a values associated 



with a criterion magnitude of 35 ug/L and a range of allowable frequencies of exceedance (Table 2). 
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Table 2. Long-Term Chlorophyll-a Geometric Means Associated with a Criterion of 35 ug/L and Various 



Frequency Components 



Allowable 



Frequency of 



Exceedance 



Required 



Attainment 



Rate z 



Long-Term 



Geometric 



Mean 



Chlorophyll-



a 



(ug/L) Notes 



1-in-2 years 50% 0.00 35.0  



1-in-3 years 67% 0.44 30.9 SAC recommendation 



1-in-4 years 75% 0.68 28.9  



1-in-5 years 80% 0.84 27.6  



1-in-10 years 90% 1.28 24.4 Practical interpretation of DWR proposal 



1-in-20 years 95% 1.65 22.0  



1-in-50 years 98% 2.06 19.6  



1-in-100 years 99% 2.33 18.1  



Based on these results, the SAC’s recommended criterion (35 ug/L with 1-in-3 year allowable exceedance 



frequency) would require each AU to attain a long-term geometric mean chlorophyll-a of no more than about 



31 ug/L. The long-term geometric mean associated with DWR’s proposed criterion (35 ug/L, not-to-exceed) 



is more difficult to evaluate because even extremely low long-term chlorophyll-a distributions would have 



some probability of exceeding 35 ug/L in any given year.  Several different interpretations of the “practical” 



allowable exceedance frequency associated with DWR’s proposal are possible, such as: 



• 1-in-5 years, based on DWR’s proposed assessment procedures that would find attainment if an AU 



had only one exceedance in a full five years of monitoring. However, this would overestimate the 



allowable long-term chlorophyll-a because: 



o In DWR’s proposal, an AU would still be considered impaired if one of the exceedances 



occurred in the most recent two years of monitoring; and  



o USEPA policy does not recognize assessment procedures as equivalent to criteria frequency 



components. TMDLs must be based on criteria with a margin of safety, and cannot be 



relaxed on the basis of assessment procedures. 



• 1-in-10 years, based on TMDL and permitting precedents that define critical periods using a 1-in-10 



year return period. For example, the Chesapeake Bay nutrient and sediment TMDL used a critical 



condition based on a 1-in-10 year return period, and the associated TMDL document (USEPA, 2010) 



justified this approach by citing previous TMDLs, the common use of 7Q10 streamflow for NPDES 



permitting, etc. 



• 1-in-100 years, as a return period that is closer to a literal interpretation of a “not-to-exceed” 



frequency component. 



For the purposes of this evaluation, a 1-in-10 return period was used as the “practical” allowable 



exceedance frequency associated with DWR’s proposal. In this case the DWR’s proposed criterion (35 ug/L 



with 1-in-3 allowable exceedance frequency) would require each AU to attain a long-term geometric mean 



chlorophyll-a of about 24 ug/L. Based on this direct comparison of long-term geometric means, DWR’s 
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proposal criterion is about 21% more stringent (lower) than the SAC recommendation, not accounting for 



other differences such as the spatial application. 



Interestingly, the same statistical technique can be used to identify the criterion magnitude that—if 



expressed as a not-to-exceed criterion—would be equivalent to the SAC’s recommended criterion of 35 ug/L 



with a 1-in-3 year allowable exceedance frequency. As shown in Table 3, a criterion of about 44 ug/L - with a 



practical not-to-exceed frequency of 1-in-10 years — would equate to a long-term of geometric mean of 30.9 



ug/L, which is the same value computed for the SAC recommendation in Table 2. Hence, if DWR retained the 



“not-to-exceed” frequency component, it would have to raise the criterion magnitude to about 44 ug/L in 



order to be equivalent to the SAC-recommended criterion. 



 



Table 3. Long-Term Chlorophyll-a Geometric Means Associated with a Criterion of 44.3 ug/L 



Allowable 



Frequency of 



Exceedance 



Required 



Attainment 



Rate z 



Long-Term 



Geometric Mean 



Chlorophyll-a 



(ug/L) Notes 



1-in-10 years 90% 1.28 30.9 Same long-term geometric mean as SAC-recommended 



criterion (see Table 2) 



 



2.1 Spatial Considerations 



This technical memo focuses on frequency aspects of the criterion, rather than spatial considerations. 



However, the manner in which AUs are spatially defined has an important impact on the effective stringency 



of the criterion. For this reason, the method of spatially delineating AUs could either exacerbate or 



ameliorate the excessive stringency of the DWR proposal.  



The SAC considered different methods for defining AUs within HRL. Approach 1 would require attainment of 



the criterion at each individual station within reservoir, which is similar to DWR’s existing (and proposed) 



assessment approach. Approach 2, in contrast, would define three major AUs for the mainstem reservoir, 



representing limnologically-based reservoir zones (riverine, transitional, lacustrine) that are “functionally 



different and represent logical units for water quality management” (SAC, 2020). The SAC (2020) 



determined that: 



Approach 1 would likely cause the seasonal geomean of portions of the reservoir to frequently fall below 



25 µg/L, which could impact the valued fishery. Approach 2 provides a balance between limiting chl a 



values <25 µg/L, which may impact the fishery, and limiting chl a values >40 µg/L that could contribute to 



acute nutrient-dependent impacts in the future. 



The SAC did not reach consensus on a recommendation for delineating AUs, and hence the SAC’s 2020 



technical support document simply discusses the advantages and disadvantages of the two methods. The 



SAC’s consensus vote on the criterion recommendation was undertaken with the understanding that DWR 



had the discretion to define AUs in different manners (e.g., Approach 1 or Approach 2). However, it is worth 



noting that the DWR proposal has even more potential to adversely affect the fishery than Approach 1 as 



characterized in the SAC spatial analysis. This is because the SAC spatial analysis explored the implications 



of attaining a long-term geometric mean of 35 ug/L in each AU, whereas the DWR proposal would require 



the attainment of a significantly lower long-term geometric mean chlorophyll-a (~24 ug/L) in each AU, as 



demonstrated in section 2. This would push even the highest-chlorophyll AU (i.e., station YAD152) below the 



minimum threshold (25 ug/L) that SAC cited as causing potential fishery impacts. The majority of the 



reservoir would be significantly lower than that threshold. For this reason, if the 1-in-3 frequency component 
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was not included in the chlorophyll-a criterion, it would be even more important to adopt Approach 2 to avoid 



adverse impacts on the HRL fishery. 
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October 20, 2021 
 



To:   Christopher Ventaloro, NC DEQ-DWR Planning Section,  
  1611 Mail Service Center, Raleigh, NC 27699-1611 
  email 2B_HRL_PHComments_2021@ncdenr.gov 
  email hearing officer: ddavis.ncemc@gmail.com 
 
Subject: UNRBA Public Hearing Comments  
 Site Specific Chlorophyll-a Standard for High Rock Lake. 



Proposed Amendments to rule 15A NCAC 02B .0211  
 
The proposed rule amendments are NC's first attempt at setting site-specific criteria 
for nutrient enrichment.  The UNRBA has been significantly engaged in DWR's 
efforts on the Nutrient Criteria Development Process.  EMC action on this rule will 
result in a precedent setting decision. While we support the concept of a site-
specific standard, members of the EMC are strongly encouraged to provide 
additional language before adopting the proposed rule as recommended by DWR 
staff.  The current proposed language will result in implementation ambiguity and is 
subject to the whims of policy changes and unpredictable interpretations for 
compliance.  It is essential that a site-specific standard be set with clear 
implementation provisions.  As a result, the UNRBA offers comments that more 
clearly state the need for revisions to this rule before adoption.  



As a point of reference, many states have adopted site-specific standards customized 
for the physical, biological, and hydrological characteristics of individual water 
bodies.  North Carolina (like many other southeastern states) has few natural lakes, 
but it has many artificial reservoirs built for power supply, flood control, and for 
drinking water supply.  These constructed reservoirs do not mimic the ecology and 
biology of natural lakes.  Broadly worded chlorophyll-a criteria, as currently 
provided in the state-wide standards are implemented by staff policy using 
stringently interpreted and applied assessment methodologies.  This approach does 
not provide an ideal site-specific water quality standard.  The current assessment 
methodology is not appropriate for application of a site-specific standard.  The 
adoption of a site-specific rule can provide a well-defined assessment methodology 
without the ambiguities of a state-wide standard.  This would not only provide for 
the long-term sustainability of designated uses but would also provide for a 
consistent understanding of the site-specific standard attainment or non-attainment 
based on practicable compliance.  Practicable (40CFR Part 131) meaning 
technologically possible, able to put into practice, and economically viable.  An 
ideal site-specific standard includes an appropriate compliance (assessment) 
methodology based on the biological, chemical, physical, and geological 
characteristics of a particular artificial reservoir.  A compliance statement for a 
state-wide criterion is not typically included because there are too many waterbody 
types and too much variable geography to consider – defaulting traditional state-
wide criterion to differences in classification.  However, compliance information is 
an important component of developing a site-specific standard.  A modernized site-
specific standard clearly addresses duration, frequency, magnitude, an allowable 
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exceedance frequency, statistical averaging, and possibly exceptions for uncontrollable drought or 
flood. An ideal standard would contribute to management efforts by practically relating a numeric 
threshold to the desired sustainability of the designated uses. The recommendations provided by the 
High Rock Lake Scientific Advisory Council (reiterated in our attached comments) provide for a 
practicable assessment of standards attainment. 



Attached please find a bulleted summary of UNRBA comments. Also note that the UNRBA 
submitted detailed comments to the EMC on May 6, 2021 prior to the Commission's decision to 
move forw to public hearing. 



Sincer 



Si tchinson, 
C airman, 
UNRBA Board of Directors 
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Site Specific Chlorophyll-a Standard for High Rock Lake 



Summary of UNRBA Comments 



There are critical components of the proposed High Rock Lake rule that need to be added before 
proceeding to adoption by the EMC.  The UNRBA supports the site-specific nature of DWR’s initiative 
and seeks only to address issues that are incomplete and critical.  The proposed rule has included the 
numeric criterion recommend by the SAC but has removed critical scientific context that was used to 
develop and scientifically apply the recommendations. The UNRBA supports a site-specific standard for 
High Rock Lake that includes the contextual recommendations reflected in the work of the SAC 
(Scientific Advisory Council).  In removing the compliance context offered by the SAC from the 
proposed rule, the recommended numerical criteria has been transformed into an unattainable goal 
beyond reason and practicability.  We note several key concerns that must be addressed within the rule 
for a successful High Rock Lake site-specific standard for chlorophyll-a. 
 
1.  The rule should include a one-in-three-year allowable exceedance frequency as recommended 
by the SAC. 
 
2.  The rule should include a stipulation that data from all years in the current assessment period 
should be treated equally. 
 
3.  The rule should stipulate that data collected from “backwaters, isolated coves, or where water 
is typically shallow (e.g., <10 feet)” should be excluded from geomean calculations as 
recommended by the SAC.   
Backwaters, shallow waters, coves, and poorly flushed areas provide a nurturing habitat for growing 
chlorophyll-a in quantities greater than the numerical standards.  The SAC was aware of this condition.  
It is therefore appropriate to include this critical exclusion within the rule.  Chlorophyll-a is not a toxic 
substance, does not indicate algal toxin issues, nor does it provide for a measure of designated use 
attainment.  The shallow, backwater areas are highly prized habitat and forage for fish that rely upon 
high biological productivity.   
 
4.  The rule should remove the reference to a new narrative criterion that is unnecessary and 
erroneous.  The proposed narrative language “Chlorophyll a shall not occur in amounts that result in 
an adverse impact as defined in 15A 33 NCAC 02H .1002” includes a circular reference that establishes 
the site-specific chlorophyll-a geometric mean as an adverse impact.  The SAC concluded that 
exceedances of the proposed geometric mean of 35µg/L have not been demonstrated to create acute 
adverse effects on the designated uses of High Rock Lake.  The current NC narrative criteria, without 
including a chlorophyll-a numerical standard, is sufficient to provide adequate protection for these 
waters.  This approach is consistent with the scientific understanding of the SAC to focus the criterion 
on mainstream locations with longer-term measures of the reservoir’s trophic state.  The SAC 
determined that there is a lack of clear nutrient-driven acute impacts in High Rock Lake. 
 
5.  The High Rock Lake chlorophyll-a rule should explicitly define a site-specific assessment 
methodology inclusive of compliance assessment units and site-specific specific sampling stations.  
The advantages of site-specific standards, unlike state-wide standards, is that site-specific standards 
provide an opportunity to define assessment methods based on scientific knowledge of a particular lake 
and its ecological, morphological, and geological characteristics (shape, size, depth etc.).  The current 
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proposed rule is inadequate because it does not include site-specific compliance information.  In contrast 
to the current state-wide 303(d) methodology approved by the EMC, the SAC recommendation, “is 
intended to serve as an indicator of average algal growth during the growing season”.  Compliance 
assessment should include more than one monitoring station and "data from individual stations should 
be aggregated for assessment purposes".  The DWR assessment (compliance) practice of subdividing 
assessment units into smaller and smaller units with the addition of monitoring stations is inappropriate.   
 
This site-specific, precedent setting, rulemaking is an appropriate time to improve this situation.  Site-
specific segmentation should be based on information related to the geological and limnologic 
characteristics of High Rock Lake.  Several states, with EPA approval, have establish site-specific 
monitoring locations or averages from several monitoring locations explicitly within their site-specific 
standards to evaluate compliance with 303(d) determinations.  This approach provides simplicity and 
understanding. We specifically note the site-specific application to 6 lakes in Georgia, 39 Reservoirs in 
Alabama, Pickwick Reservoir in Tennessee, all located within EPA Region IV.  The use of non-
representative, randomized, or “selective” sampling methods is of concern.  Site-specific rules with 
explicit compliance methods provide for clear and unambiguous rules free from caprice. 
 
6.  The rules should not apply a “never to exceed concentration standard” because it is 
counterproductive to a science-based approach to nutrient management.  A review of the forward 
thinking of the SAC, CIC, the evaluations offered by other states in the adoption of modernized 
chlorophyll-a standards, and the National Research Council’s Water Science and Technology Board’s 
Assessment of the Scientific Basis of the TMDL Approach to Water Pollution Reduction (2001) suggest 
several significant considerations: 



a) Site-specific standards can address the scientific uncertainty of establishing a single numerical standard 
to an entire lake or reservoir. 



b) Based on modern, EPA approved, adoption of site-specific chlorophyll-a standards in other states, it is 
advisable to establish compliance and assessment methods at unambiguous site-specific locations with a 
consistent approach to sampling and assessment.  



c) The proposed rule offers a chlorophyll-a criterion as a surrogate for designated use but does not offer 
evaluations of specific eutrophication impact factors that are more associated with actual designated 
uses.  The EPA approved standards for Missouri and Arizona, combine both numeric criteria and 
narrative approaches (example below) to ensure confidence that scientifically uncertain numerical 
thresholds are not leading to 303(d) listing decisions without the likelihood of actual challenges to 
designated uses.   



d) Standards established without a frequency of allowable excursions are virtually impossible to comply 
with and constitute an intractable problem.  The frequency component should be expressed in terms of 
the number of allowed excursions in a specified period (return period) and not in terms of a "never to be 
exceeded" limit. The requirement of "no exceedances" for many water quality criteria is not achievable 
given natural variability alone, much less with the variability associated with discharges from point and 
nonpoint sources. 



Example: Missouri’s Assessment endpoints include:  
• Eutrophication related mortality or morbidity events for fish or other aquatic organisms 
• Epilimnetic excursions from dissolved oxygen or pH criteria 
• Cyanobacteria counts in excess of 100,000 cells per milliliter. 
• Shifts in aquatic diversity attributed to eutrophication. 
• Excessive levels of mineral turbidity that consistently limit algal productivity May-September. 
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Hey Chris,


YRK's comments attached. Thanks for all your work on this. 


Edgar Miller
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November 15, 2021


Christopher Ventaloro


NC Department of Environmental Quality, Division of Water Resources Planning Section


Raleigh, North Carolina





Via Email.





Re: Yadkin Riverkeeper Comments to the NC Environmental Management Commission on Proposed Site-Specific Chlorophyll-a Standard for High Rock Lake – 15A NCAC 02B.0211





Dear Mr. Ventaloro:





Yadkin Riverkeeper is a 50(c)(3) nonprofit environmental advocacy organization whose mission is to protect and enhance the Yadkin River and its lakes. YRK has 300 members basin-wide and is headquartered in Winston Salem, NC.  We want to thank the NC Environmental Management Commission, the Division of Water Resources, the Nutrient Criteria Development Plan Scientific Advisory Council (SAC) and the Yadkin Pee Dee River Basin Association (YPDRBA) for their years of research, data collection and regulatory development work on this issue.





While we do share the YPDRBA concerns about the assessment methodology, monitoring and exceedance frequency and the lack of more current data, YRK supports the adoption of the High Rock Lake (HRL) site-specific numeric standard for chlorophyll-a as proposed and believes these other issues can be worked out by key stakeholders as part of the standard’s implementation and the development of the more comprehensive Nutrient Management Plan for the entire Yadkin watershed above HRL.


The SAC recommendations hit the “sweet spot” for chlorophyll-a levels in HRL that will balance the different uses of the lake and will protect aquatic life and recreational uses, while also improving water quality of the lake and ultimately the entire Yadkin River watershed above HRL.





Need for the Standard





HRL has been classified as eutrophic since the 1970s and one of the most studied lakes in the state with 25 plus years of research and data. The adoption of this standard is long overdue and is the first step in improving overall water quality of the lake. Not only will this standard help address the lake’s impairment by chlorophyll-a, but also other impairments related to pH and turbidity levels.





In the absence of specific numerical criteria for nutrient pollution, chl-a as an indicator of nutrient loading is the best measure we have at this time and the NCEMC should move forward to adopt the standard as proposed. YRK’s own monitoring has not only shown elevated levels of chl-a, but also high phosphorous levels as well as lower DO levels at 2 meters depth, even with relatively low levels of chl-a, as noted in the SAC report. The SAC research also established a correlation between chl-a levels, nutrient loading and algal blooms, but advised against setting chl-a levels based on cyanotoxins produced by harmful agal blooms or HABs, due to uncertainties associated with the relationship between chl-a and cyanotoxin production. 





Impact of HABs





While the reduction proposed in the site-specific standard for HRL to 35 micrograms/L from the exiting 40 micrograms/L statewide standard for impairment may not result in significant reductions in potential HABs, it will help limit nutrient levels and related HABs, which are primarily caused by excessive nutrients. In a recent YPDRBA meeting, state officials estimated the new standard will require at least an additional five percent reduction in nutrient inputs to the lake, which is important given that rising water temperatures and extreme weather patterns exacerbated by climate change will only make the problem with HABs worse. 





State records documented more than 250 reported algal blooms in the Yadkin River basin between 2012-2018 and the new HAB/Fish Kill reporting dashboard set up by DWR received numerous reports this summer. The SAC report examined the relationship between chl-a, nutrient levels and HABs and the sampling work done in 2016 indicated the presence of several species of cyanobacteria that produce HABs and related cyanotoxins. Fortunately, the cyanotoxins produced by those “blue green” algae were found at very low levels in HRL. Regardless, the SAC report acknowledged that the issue of HABs and potential cyanotoxins has not been fully studied in HRL.





As a result, there is still time to address and prevent widespread HABs in the Yadkin Pee Dee basin. Both Tuckertown Reservoir and Badin Lake have shown significant coverage of lyngbya wollei or “black mat algae”, which is technically a cyanobacteria that produces the cyanotoxin cylindrospermopsin. Establishing a chl-a standard in HRL and reducing nutrient pollution will have positive impacts on both Tuckertown and Badin, which have consistently showed 50-70% coverage by lyngbya during the growing season for the past five years according to data collected by Cube-Hydro Carolina and NC State University. The NCDWR also documented lyngbya blooms in HRL for the first time in 2019, which prompted both the Davidson and Rowan County Health Departments to issue swim advisories for HRL. Other blooms have been reported, including a 2020 HAB on the Abbotts Creek arm of HRL, which was suspected in at least one pet death.





There is also still time for HRL to avoid the negative environmental impacts associated with excessive nutrient pollution as seen in other areas of the state and country, including the Chowan River and Albemarle Sound, the state of Florida, and Toledo, Ohio/Lake Erie. These impacts include drinking water contamination, fish kills, limited recreation use and threats to human health and wildlife. 





In addition to the environmental impacts, HABs can have devastating impacts on local economies, including lowering property values and property tax revenues, depressing the real estate market for waterfront homes and lots, reducing tourism and recreational spending and increasing the cost of drinking water treatment.





The best regulatory tool we have at our disposal at this time to address both the environmental and economic impact of excessive nutrient pollution in HRL is the proposed site-specific chl-a standard for the Lake. 





Implementation Issues and Recommendations





As noted above, YRK does share some of the implementation concerns raised by the YPDRBA, but would recommend those be addressed once the standard is adopted and in place. We share their concerns about the assessment methodology as it relates primarily to sampling frequency, which we recommend be done every year until regulatory compliance is determined. YRK supports the current standard as written, but would also support adopting the SAC recommendation of determining impairment based on greater than one exceedance of the geomean every three years, if there are plans to sample within that time frame, not the current every-five year lake assessment sampling schedule used by DWR. 





YRK supports the recommended spatial, station specific sampling and calculation of the geomean by sampling station, as long as any exceedance at one station for a given growing season is considered adequate to determine impairment. 





YRK agrees with the YPDRBA that the proposed narrative standard needs to be clarified and revised as they suggested below: 





“Chlorophyll a shall not occur in amounts that indicate excessive growth of microscopic vegetation resulting in a preclusion of use pursuant to 15A NCAC 2B .0211 (2).”





Thank you for the opportunity to comment. Yadkin Riverkeeper looks forward to continuing to work with the NC Environmental Management Commission and the NC Division of Water Resources to improve water quality in the Yadkin Pee Dee Basin.





Sincerely,
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Edgar Miller


Riverkeeper/Executive Director


Yadkin Riverkeeper
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Hi Chris – Nice job with the hearing tonight.
 
Attached are PDF copies of the YPDRBA association comments at the hearing. We truncated the oral
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Let me know if you have questions
 
Bill
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Path Forward Comments 
David Saunders, Executive Director - Yadkin-Pee Dee River Basin Association  



 



Good evening – my name is David Saunders, and I am the Executive Director of the Yadkin-Pee 



River Basin Association. Courtney Driver previously gave you background on our organization, 



Sam Call provided comments on aspects of the rules we support, and Bill Kreutzberger made 



suggestions on how the rules could be improved. I am going to speak on our organization’s view 



on the path forward as we begin to work on nutrient management.   



DWR has indicated that after adoption of the proposed rules pertaining to HRL, they will begin 



moving forward with a process to develop a nutrient management strategy for HRL. A staff 



member from the Planning Section recently attended one of our virtual association meetings 



and gave us an update on their anticipated schedule. Over the past year or so, they have been 



providing periodic briefings at our association’s bi-monthly meetings on various aspects of the 



development of nutrient management plans. After finalization of this rulemaking, DWR will 



ramp this up, broaden the stakeholder groups to represent the watershed and begin the 



process to develop an approach to nutrient management in the HRL watershed. This process 



would eventually lead to rules, similar to those for Falls and Jordan Lakes, for implementation 



of the nutrient management requirements. The draft timetable provided by DWR indicates 



these rules could be finalized by October 2024 – three years from now. We believe this process 



could take longer – up to five years or more for the completion of rulemaking – based on the 



issues we see and experience from other rulemaking actions.  











The YPDRBA is of the opinion that DWR’s typical rulemaking process is not the optimal 



approach to achieving meaningful water quality objectives for HRL - as the experience in other 



watersheds in NC has shown.  As outlined in the YPDRBA’s white paper, an approach that 



provides for early implementation wins and a process that adapts to new data and insights 



from water quality data collection and modeling provides an alternative with great potential.  



Ultimately this approach will provide all HRL stakeholders a structured process to understand, 



incrementally redefine necessary water quality improvement strategies and define investments 



in meeting water quality objectives. 



As indicated by other speakers from our association, we are very concerned that the deliberate 



process used by DWR in moving forward with nutrient criteria has allowed the previously 



developed modeling tools to become outdated. The modeling tools were developed by a 



contractor to EPA based on collaborative data and input through a technical advisory 



committee. The baseline data for the lake monitoring data used to develop the nutrient 



response model was 2005 to 2009. While this means lake data is more than 12 years old, we 



believe the lake nutrient response model may possibly have some value for assessing potential 



response of the lake to reductions in nutrient loads from the watershed. The YPDRBA has even 



less confidence in the watershed model. 



Our organization believes that an updated watershed study and refinement or replacement of 



the watershed model is necessary to support rigorous nutrient management planning. The 



watershed model relied on early 2000s land cover to estimate nonpoint source loads and did 



not directly consider animal operations in its approach to estimating watershed loadings. While 



point source loadings in the model can and have been updated, the outdated land cover and 











lack of current estimates of potential inputs from animal operations is a major deterrent to 



being able to develop a sound technical basis for a nutrient management strategy. As 



illustration of this problem, the Yadkin Riverkeeper organization recently worked the Piedmont 



Triad Regional Council to prepare a report entitled “Roadmap to a Cleaner Yadkin” which they 



completed in August 2020. This report includes very useful information for the watershed and 



recommendations for moving forward. Representatives of our association participated in the 



review process for this report as did representatives of state and local agricultural agencies. 



Several agricultural agencies pointed to the lack of any substantiated data to support estimates 



of agricultural inputs as estimated using the watershed model and raised objections to the 



report.  



The YPDRBA believes this issue will become an impediment to getting consensus on a 



“traditional nutrient management approach” used by DWR and believes a more adaptive 



approach is appropriate that potentially does not rely on completion of rulemaking prior to 



implementation of some nutrient management steps. Or at least relies upon phased 



rulemaking. Our organization has been anticipating this problem for some time and as an initial 



step towards this process, the YPDRBA developed a white paper outlining a potential nutrient 



management approach in 2018-19. This was presented this to DWR in May and June 2019. We 



received very little response form DWR other than it was useful information and they intended 



to follow their typical stepwise approach to nutrient management in the High Rock Lake 



watershed. In response to the lack of enthusiasm from DWR, we actually stepped back and 



waited – reducing our consultant efforts regarding nutrient management. We also paused our 



supplemental monitoring of HRL. 











With the adoption of a site-specific standard – hopefully including some of our suggested 



changes, we believe it is important to step back and determine whether additional technical 



studies in the watershed are necessary to support nutrient management planning in the 



watershed. As proposed in our white paper, the organization is willing to consider some initial 



strategies and actions to reduce nutrient loading in the short-term while these additional 



studies and modeling efforts are developed. The organization will also consider providing 



technical resources in support of the effort. This collaborative approach is what is necessary to 



begin timely efforts to improving the water quality of High Rock Lake. 



We appreciate the opportunity to comment on this rulemaking and have greatly appreciated 



the collaboration with DWR as we have gotten to this point. As indicated previously, we 



strongly support the recommendations unanimously approved by the Science Advisory Council 



and have provided comments on aspects of the rules that we believe are not consistent with 



those recommendations. 



Thanks for the opportunity to provide comments this evening. 



 













Rule Improvement Comments 



Bill Kreutzberger, Water Resources Consultant to the Yadkin-Pee Dee River 



Basin Association 



 



Good evening – my name is Bill Kreutzberger, and I am a consultant to the Yadkin-Pee Dee River 



Basin Association, and I live in Fleetwood, NC. I am speaking tonight on behalf of the 



association and the focus of my comments are things we would like to see changed in the rules 



to improve them. 



My over-arching comment is that the draft rules do not fully align with recommendations of the 



Science Advisory Council, which were adopted unanimously after years of deliberations. I am 



going to highlight these differences and suggested improvements. 



First, I want to discuss the Not-to-Exceed Structure of the standard. The proposed site-specific 



standard is structured similarly to other criteria in the NC Water Quality Standards rules – as a 



not-to exceed numeric value - and does not specify a frequency component in the rule. 



Therefore, any exceedance of the proposed geometric mean criterion would be considered not 



attaining the water quality standard. The SAC recommended that the HRL site-specific standard 



specify a frequency of more than once in three years as indicating the proposed standard was 



not being attained. They reviewed other similar requirements in other states and provided a 



rationale for this recommendation to be included in the rule.  



In making their proposal, DWR acknowledged the seasonal and year-to-year variability in 



chlorophyll a measurements and indicated that more than one year of data be included for 



assessing whether an assessment unit was attaining the standard or not. However, the 











proposed structure of the standard would allow legal interpretation of data as not attaining the 



water quality standard that could just rely on one year of data. Reliance on one year of data 



was not the intent of the SAC nor the apparent intent of DWR. 



As analyzed in a recently prepared Technical Memorandum for the North Carolina Water 



Quality Association, the attainment of the proposed water quality standard based on the NTE 



structure of the rule will require about a 21 percent additional reduction in the long-term 



average chlorophyll a in HRL. This additional reduction is not justified based on the many 



positive indicators of use support for the lake detailed in the SAC report. This tech memo also 



notes that this will reduce the average chlorophyll a to below the levels cited by the SAC as 



necessary to continue to support the warmwater fishery in HRL.  



In developing a management strategy to address impairment, the NTE structure would also be 



used to justify more stringent nutrient removal requirements than would be necessary to meet 



a > 1 in 3 years frequency criterion. The cost analysis included in DWR’s Regulatory Impact 



Analysis estimated potential costs associated with a comparison to the existing water quality 



standard for chlorophyll a but did not do a thorough analysis that also considered the SAC 



frequency recommendation. The difference in the application of the two frequency 



requirements are potentially significant and warrant a further understanding of the public, 



especially from a financial impact standpoint. 



The next thing I want to discuss is the Narrative Component of the Proposed Standard.  



The YPDRBA thinks it is inappropriate for several reasons. 



• First, there is nothing site-specific about this proposed standard.  











• Second, no implementation information for this narrative criterion was provided. In its 



Regulatory Impact Analysis, DWR provided no information on how it would implement 



this standard or any associated cost information. 



• The YPDRBA also believes that no adverse impact is a very stringent requirement and 



that the narrative standard should more appropriately relate to a preclusion of 



designated uses as already provided in this rule in paragraph 2.   



• Finally, this narrative is poorly structured. Chlorophyll a is a pigment and the 



measurement of this pigment is an indicator of algal biomass in a water body. In and of 



itself, it does not cause impairment but is an indicator of algal biomass. We suggest that 



a more technically appropriate structure for this narrative would be as follows: 



Chlorophyll a shall not occur in amounts that indicate excessive growth of microscopic 



vegetation resulting in a preclusion of use pursuant to 15A NCAC 2B .0211 (2). 



The YPDRBA recommends that DWR staff develop information for public review on how DWR 



and the EMC will implement this narrative prior to the EMC moving forward with adoption. 



Otherwise, the EMC is adopting a criterion where no information is being provided to the public 



on how it will be used. 



Because of timing, I am going to briefly mention other improvements which will be described in 



more detail in our written comments. We believe the rule should at a minimum include 



language that guides the interpretation of the proposed standard as applying to major 



limnological sections of the lake rather than individual stations. This is similar to how many 



other states have specified their lake standards.  











The DWR proposed assessment methodology is not part of the rulemaking but was included in 



information developed to support the rules as information to the public, regulated community, 



and EMC. DWR used the assessment information to justify not including a frequency in the 



proposed rules. We believe this is circular logic and that DWR can use a very similar assessment 



methodology to the one they proposed even if the rule includes the >1 in 3 frequency. We 



believe that including the > 1 in 3 years frequency in the rule would provide an incentive to the 



YPDRBA to provide more data for assessment purposes in the years where DWR was not 



monitoring. Additional monitoring is easy to justify to provide better data for assessment 



purposes and development of adaptive strategies - whether this is done by state resources or 



by local groups.  



As I indicated, we will be providing more detail on these issue in our written comments. Thanks 



for the opportunity to provide comments this evening. 













Supportive Comments 



Sam Call, Vice-Chair of the Yadkin-Pee Dee River Basin Association and Utility 



Director for the Town of Wilkesboro 



 



Good evening – my name is Sam Call, and I am the Utility Director for the Town of Wilkesboro. 



Wilkesboro has one wastewater treatment facility that discharges into the Yadkin River in the 



watershed of High Rock Lake and will be directly impacted by nutrient management efforts 



developed based on the proposed rules. We also get our water supply from the Yadkin River 



upstream of the lake and are therefore supportive of water quality improvement efforts in the 



watershed. 



Tonight, I am primarily speaking as the Vice-Chair of the Yadkin-Pee River Basin Association. 



Courtney previously gave you background on our organization. I am going to speak on several 



aspects of the proposed rules that we support.  



The proposed site-specific chlorophyll a standard for HRL was developed based on some of the 



recommendations from the SAC established as part of the Nutrient Criteria Development Plan 



process. After nearly 5 years of deliberations, the SAC published their findings in May 2020. The 



YPDRBA supports the recommendations of the unanimously approved SAC report and we 



support the aspects of the proposed rules based on their recommendations, which I will 



describe. 



The proposed magnitude for the site-specific standard of 35 ug/L was recommended based on 



a detailed review of information pertaining to the relationship of chlorophyll a levels that were 



supportive of specific water uses. The SAC identified a range of 25-40 ug/L as generally 











supportive of primary recreation, water supply and aquatic life uses. The SAC also looked at 



information pertaining to whether the designated uses of HRL were being supported. This 



included a special study of algal toxin levels in the lake in 2016 that indicated that toxin levels 



were below proposed EPA criteria levels to protect primary recreation and water supply. They 



recommended a magnitude of 35 ug/L “in the upper half of the potential range in 



acknowledgement of the favorable indicators of use attainment in High Rock Lake, such as a 



thriving fishery and low algal toxin levels observed in summer of 2016.” However, we support 



this magnitude in conjunction with the SAC recommendations on exceedance frequency. 



The SAC examined a range of information and determined that there was a lack of any nutrient 



driven acute effects in HRL.  They determined that the criterion should be based on “long-term 



or chronic effects of nutrient driven enhancement of primary production”. They thought that a 



criterion based on the central tendency of data during the growing season for the area being 



assessed was most appropriate. They selected a geomean based on an EPA recommendation 



that this was the best measure of central tendency for log-normally distributed data such as 



chlorophyll a. In addition, they identified several other states that are implementing chlorophyll 



a criterion based on geomean values. 



The SAC recommended that the geomean be calculated based on data collected during the 



growing season and recommended April-October be specified as the growing season for HRL.  



This is consistent with other seasonal requirements in NC water quality rules and is a realistic 



representation of the growing season.  











We agree with the minimum data requirements in the proposed rule of having data in five of 



the seven months in the April to October period as was recommended by the SAC. However, it 



should be noted that data collection by DWR is typically skewed towards the warmer five 



months – May through September. The geometric mean of data collected in the warmest five 



months, normally during good weather conditions, will provide markedly different results from 



a geometric means calculated based on daily predictions from a water quality model for the 



same stations in April through October. We believe that DWR’s monitoring should be expanded 



to routinely include all seven months. We’ll provide some additional detail on this in our 



written comments. 



The specification that chlorophyll a measurements will be based on depth-integrated samples 



in the photic zone is an improvement over the existing statewide freshwater standard 



language. This is a typical method and part of DWR’s monitoring standard operating 



procedures. It prevents biasing resulting with floating material. Because it is part of routine 



sampling procedures, this spatial definition should have been included in the statewide 



standard and not just the HRL site-specific standard. 



This completes our comments on the aspects of the rules we support. Additional speakers will 



discuss potential improvements to the rules and how we move forward with nutrient 



management for High Rock Lake. 



Thanks for the opportunity to provide comments this evening. 













Opening Comments 



Courtney Driver, Chair of the Yadkin-Pee Dee River Basin Association and 



Director, Winston-Salem/Forsyth County Utilities 



 



Good evening – my name is Courtney Driver, and I am the Director of Winston-Salem/Forsyth 



County Utilities. Our community has two wastewater treatment facilities that discharge into the 



watershed of High Rock Lake and will be directly impacted by nutrient management efforts 



developed based on the proposed rules. We also get our water supply from the Yadkin River 



upstream of the lake and are therefore supportive of water quality improvement efforts in the 



watershed. 



Tonight, I am primarily speaking as the Chair of the Yadkin-Pee River Basin Association. The 



YPDRBA is a coalition of NPDES permit-holding point source dischargers, initially formed to 



collaboratively conduct permit required instream water quality sampling.  Formed in 1998, our 



group has taken on a broader leadership role in watershed management in recent years. There 



will be several speakers representing our organization this evening. As the first speaker, I will 



provide background on our organization and some of our broader concerns. 



The YPDRBA has been working collaboratively with DWR on HRL water quality since the lake 



was first identified as impaired for chlorophyll a in the early 2000s. These collaborative efforts 



included participating in a Technical Advisory Committee to guide monitoring and model 



development activities for HRL and its watershed. The association has supported monitoring 



and modeling efforts financially through payment for monitoring, applications for funding to 



support the state efforts, and hiring of consultants to provide input both to monitoring and 











modeling efforts but also for the criteria development process. The monitoring activity to 



support watershed/lake nutrient response modeling occurred from 2005 to 2009 and the 



modeling was not completed until about 2016. The watershed model is based on early 2000s 



land cover and did not directly consider animal operations in predicting nonpoint source 



nutrient loadings. 



 



Recently, the YPDRBA collaboration efforts have expanded to include working with the Yadkin 



Riverkeeper organization on their efforts to manage water quality in the river basin, reaching 



out to other potential watershed stakeholders such as NC DOT and agricultural community 



organizations, and also coordinating with the newly formed Yadkin-Pee Dee Water 



Management Group on issues of mutual concern in the river basin. 



 



The YPDRBA has been very concerned with the delay in moving forward with development of a 



nutrient management strategy until a site-specific standard is adopted because the data 



supporting the modeling tools is becoming outdated. For this reason, the YPDRBA developed a 



white paper proposing a path forward on nutrient management using adaptive management 



concepts which was given to DWR in June 2019. The strategy presented in document 



recognized the criteria development/rule-making process would take time but would have 



allowed implementation steps to start immediately since many of the initial actions in nutrient 



management aren’t sensitive to modest adjustments to the nutrient management target. It was 



adaptive because there have been many changes in the HRL watershed since the baseline land 



cover used for the current watershed model. 











 



Our organization supports the Division of Water Resources and Environmental Management 



Commission’s effort to develop site specific criteria for High Rock Lake. We have been tracking 



the progress of the Nutrient Criteria Development efforts by the state since they were initiated 



in 2015. Specifically, we support the unanimous recommendations of the Scientific Advisory 



Council, referred to as the SAC, incorporated in their report. Not all of their recommendations 



have been included in the proposed rules. We believe that there are aspects of the proposed 



rules, that make them more stringent than the SAC’s recommendations. 



 



As, I indicated earlier in my remarks, there will be several other speakers from our organization 



that will provide additional details on things we support in the proposed rules, changes we 



would like to see, and our view on the path forward for nutrient management for High Rock 



Lake.  



Thank you for the opportunity to speak this evening. 
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Dear Mr. Ventaloro,
 
Please see the attached comments of the NCWQA on the Department’s proposed chlorophyll a
criterion for High Rock Lake.  We greatly appreciate the Department’s consideration of our
comments and will be happy to answer any questions or provide any further information that you
may require.
 
Best,
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Paul Calamita
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November 1, 2021 



 



Mr. Christopher Ventaloro 



Water Quality Standards Coordinator 



NC DEQ-DWR Planning Section 



1611 Mail Service Center 



Raleigh, NC 27699-1611  



Re:  Comments of the NC Water Quality Association 
Proposal Site-Specific Chlorophyll-a Criterion for High Rock Lake 
 



Dear Mr. Ventaloro: 



On behalf of the North Carolina Water Quality Association, please find attached our comments on the 



proposed site-specific chlorophyll-a criterion for High Rock Lake.  Representatives of the NCWQA 



participated extensively in both the SAC and CIC in the development of the criteria.  We greatly 



appreciate DEQ’s consideration of these comments by the Department’s statewide local government 



partners.   



Sincerely 



 



 



      Paul Calamita 



      NCWQA General Counsel 



Attachment (Comments) 
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COMMENTS OF THE NORTH CAROLINA WATER QUALITY ASSOCIATION ON THE PROPOSED 



SITE-SPECIFIC CHLOROPHYLL-A CRITERION FOR HIGH ROCK LAKE 



The North Carolina Water Quality Association (NCWQA) is a statewide coalition of public 



water/sewer/stormwater utilities representing a significant majority of the sewered population of North 



Carolina. Nutrient regulations and policy are an important topic for NCWQA. For decades, our members 



have worked with the North Carolina Department of Environmental Quality (NC DEQ) and other 



stakeholders to achieve necessary nutrient controls in a predictable and cost-effective manner. 



The proposed chlorophyll-a criterion for High Rock Lake (HRL) is important to NCWQA on at least two 



levels. First, the NCWQA membership includes utilities within the High Rock Lake watershed that could 



be directly affected by the proposed criterion. Second, this criterion establishes a precedent for the 



future site-specific criterion for other lakes and reservoirs statewide. NCWQA understands that the 



future site-specific criteria might be derived or expressed differently than the HRL criterion. However, 



the North Carolina Nutrient Criteria Development Plan (NCDP) clearly establishes the HRL criterion as a 



pilot to inform the development of site-specific criterion on a statewide basis (NC DWR, 2019). Hence, 



future efforts will clearly benefit if the HRL precedent is as well-formulated as possible. NCWQA is 



grateful for the opportunity to provide these comments on the proposed draft criterion. 



1. NCWQA supports the NDCP process. As a general opening comment, NCWQA reiterates our 



strong support for North Carolina’s science-based approach to nutrient criteria development as 



expressed in the NCDP. Site-specific nutrient criteria will be important for tailoring goals and 



actions to the different manners in which water bodies respond to nutrient inputs. We 



appreciate the efforts of DEQ, the Science Advisory Council (SAC), and Criteria Implementation 



Committee (CIC) to develop criteria for the reservoir pilot. 



2. The proposed criterion should be aligned with the unanimous SAC recommendation. NCWQA’s 



overarching comment is that the proposed High Rock Lake chlorophyll-a criterion should be 



aligned with the recommendation of North Carolina’s Science Advisory Council (SAC) for 



nutrient criteria development. After a multi-year process and detailed data analysis, North 



Carolina’s Science Advisory Council (SAC) unanimously agreed to a criterion recommendation. 



That hard-won scientific consensus was contingent upon the magnitude, duration, and 



frequency components as documented in the SAC’s technical support document (NC Nutrient 



SAC, 2020). Although the DEQ-proposed criterion includes elements of the SAC 



recommendation, the frequency component has caused the overall proposal to depart 



significantly from the SAC recommendation. As discussed in more detailed comments below, we 



estimate that the DEQ proposal is at least 20% more stringent than the SAC recommendation. 



This would unnecessarily escalate implementation costs for the High Rock Lake watershed, 



possibly damage the fishery, and set a troubling precedent for other reservoirs in North 



Carolina. 



The departure from the SAC recommendation appears to be largely motivated by DWR concerns 



that a 1-in-3 year frequency component would be difficult to assess under DWR’s existing 



monitoring schedule for reservoirs. Fortunately, the assessment procedure can be readily 



aligned with the SAC recommendation in a manner than would support assessment under the 



existing monitoring schedule. Comments below address why the SAC-recommended criterion 
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(including the frequency comment) is scientifically defensible, how the DWR proposal departs 



from the unanimous SAC recommendation, and how the proposal can be realigned with the SAC 



recommendation in a manner that supports assessment. 



3. The SAC’s frequency recommendation is scientifically defensible and consistent with USEPA-



approved criteria for lakes and reservoirs.  The SAC reached consensus on the 1-in-3-year 



exceedance frequency after detailed evaluation of the literature, methods used by other states, 



and HRL-specific information (NC Nutrient SAC, 2020). The recommended 1-in-3-year frequency 



is coincidently identical to the frequency component that USEPA recommends for toxics.  



However, the SAC did not rely upon the toxics precedent to justify the recommended frequency 



for the seasonal geometric mean chlorophyll-a criteria. Rather, the SAC recommendation was 



based on multiple lines of evidence including:  



• Consideration of approaches used by other states, including precedents for a 1-in-3-year 



exceedance of a chlorophyll-a criterion.  



• The statistical demonstration by Florida the Florida Department of Environmental 



Protection that the 1-in-3 approach appropriately balances Type I and Type II assessment 



errors for chlorophyll-a. This was considered relevant to High Rock Lake because, as in 



Florida, the criteria magnitude recommendation was selected in a conservative manner 



rather than as the threshold above which obvious impairments were observed.  



• Deliberations on different denominators (i.e., 1-in-3-years vs. 1-in-5-years) of the 



frequency component, with the ultimate consensus to limit it to three years and thereby 



improve the ability to detect eutrophication problems.  



• Consideration of the effect on sampling requirements, leading to support of augmentation 



of the dataset from the previous assessment period, and the limitation of “tiebreaker” 



sampling to only those water bodies with two conflicting results. 



• Consideration of the conditions of High Rock Lake and the joint magnitude, duration, and 



frequency components of a criterion that would indicate attainment with designated uses. 



These lines of reasoning illustrate that assessment uncertainty was not the only or even the 



primary basis of the SAC-recommended frequency component. Rather, the SAC considered that 



HRL would be meeting its designated uses if it exceeded the criterion magnitude at the 1-in-3 



year frequency (or less frequently), and without regard to whether those exceedances are more 



or less recent within the assessment period. The SAC never characterized a single annual 



exceedance of the recommended chlorophyll-a magnitude as representing an impairment of 



HRL designated uses. Rather, even under existing conditions which consistently exceed the 



current criterion of 40 ug/L, the SAC acknowledged “favorable dissolved oxygen (DO) 



concentrations in the epilimnion…[and other] favorable indicators of use attainment in High 



Rock Lake, such as a thriving fishery and low algal toxin levels” (NC Nutrient SAC, 2020). These 



favorable indicators were one reason that some allowable rate of exceedance was considered 



acceptable, as long as chlorophyll-a was reduced such that HRL attains the criteria in most years. 



Since the SAC developed the 2020 criterion recommendation, USEPA has provided additional 



support for expressing lake and reservoir chlorophyll-a criteria with an allowable frequency of 
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exceedance. USEPA recently published statistical models for deriving lake chlorophyll-a targets 



from a nationwide dataset (USEPA, 2021a). USEPA acknowledges that these models were not 



intended to derive site-specific criteria (USEPA, 2021b), and the criteria model should not be 



directly used to derive criteria for High Rock Lake. However, the USEPA document provides a 



useful discussion of the utility of frequency components.   



By examining historical data…criteria can be specified to account for…variability…by 



adopting a frequency component that allows for some excursions of the specified 



magnitude…Here, to illustrate the approach, criterion magnitudes are calculated that can be 



exceeded once every 3 years. 



Thus, a 1-in-3 frequency approach for lakes has the combined endorsement of the SAC, states, 



and the most recent lake nutrient criteria guidance provided USEPA.  



4. The DWR proposal is significantly more stringent than the SAC recommendation and could 



adversely impact the HRL fishery. The DWR proposal describes their proposed approach as 



functionally equivalent to that of the SAC proposal. As stated in by DWR (2021): 



DWR’s recommendations adopt the SAC’s recommendation with some pragmatic 



adjustments…[They implement] the SAC’s premise that data included in the assessment be 



collected in two or more years to incorporate year-to-year variability in chlorophyll a 



concentrations…[DWR’s proposal] represents the SAC’s proposal in a practical and 



implementable format. 



However, DWR’s proposal is not functionally equivalent to the SAC’s recommendation. First, as 



discussed in comment #3, the SAC’s frequency recommendation was not based only on 



assessment uncertainty, but was based more fundamentally on the exceedance frequency that 



was considered to support designated uses. Secondly, USEPA policy does not recognize 



assessment procedures as equivalent to criteria frequency components. TMDLs must be based 



on attaining criteria with a margin of safety, and cannot be relaxed on the basis of assessment 



procedures. 



Thirdly, from a purely mathematical perspective the same annual geometric mean target must 



be more stringent with no allowable exceedances, compared to a 1-in-3 year allowable 



exceedance. Recent USEPA guidance (USEPA, 2021a) provides a statistical method for the 



calculation of allowable criterion exceedance frequencies. Brown and Caldwell (2020) (included 



as Attachment A) applied this method to compare the long-term geometric chlorophyll-a values 



that would indicate attainment under the SAC- recommended criterion and the DWR proposal. 



The key findings of this evaluation were as follows: 



• DWR’s proposal is at least 20% more stringent (lower) than the SAC recommendation. 



• DWR’s proposal would depress the long-term growing season chlorophyll-a levels below 



the minimum level (25 ug/L) that the SAC cited as necessary to avoid potential adverse 



effects to the warmwater fishery, even at the highest chlorophyll-a assessment unit in 



HRL. Most of the reservoir would be far below this level. 



• If the criterion frequency component was kept as “not-to-exceed”, the criterion 



magnitude would have to be raised to at least 44 ug/L in order to match the stringency 



of the SAC recommendation. 
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The 20% increase in stringency would likely require excessive nutrient reduction costs in the 



HRL watershed, with the possible effect of harming the recreational fishery. If the HRL “pilot” 



precedent was extended to reservoirs statewide, the 20% increase in stringency could result in 



billions of dollars of unnecessary nutrient control expenditures. Although raising the criteria 



magnitude to 44 ug/L would also achieve the approximate stringency of the SAC-



recommendation, NCWQA believes that adopting the SAC-recommended frequency 



component is the preferred approach. 



5. Data from all years within the assessment period should be treated equally. In the proposed 



assessment procedure, a water body could not be delisted if chlorophyll-a exceeded the 



criterion in either of the most recent two years of data, even if only one exceedance occurred in 



the five-year assessment window. NCWQA strongly disagrees with the proposed assessment 



procedure by which results from the most recent two years of data would be used differently 



than other years of data within the current 5-year data window. To our knowledge, no other 



water quality criteria in the state have a similar component by which a more recent exceedance 



would lead to a different assessment decision than if the same datum was measured earlier 



within the assessment period. 



This approach would be a fundamental misapplication or misconception of the criterion 



frequency component. If a water body is attaining a criterion at the allowable frequency, it is 



meeting designated uses, regardless of when the exceedance occurs within the assessment 



period. As discussed above, the SAC considered that HRL would be meeting its designated uses if 



it exceeded the criterion magnitude at the 1-in-3 year frequency (or less frequently), and 



without regard to whether those exceedances are more or less recent within the assessment 



period. 



Under the Clean Water Act framework, the means to evaluate recent conditions is rooted in the 



definition of the current assessment window itself (e.g., most recent 5 years). In cases where 



datasets must be augmented with data from the previous assessment period, it could be logical 



to put greater emphasis on data from the current assessment window. But North Carolina 



would be setting an unfavorable precedent by effectively defining sub-assessment windows 



(e.g., most recent 2 years) within the current assessment window of any given listing cycle. 



6. Simple assessment rules can readily resolve the SAC-recommended frequency component with 



DWR’s existing lake monitoring schedule. DWR removal of the SAC’s recommended frequency 



component proposed approach appears to be motivated by the concern that it would be 



inconsistent with DWR’s current monitoring protocols and resources available for High Rock 



Lake. DWR normally monitors HRL only once on a five-year cycle. By supplementing an 



assessment data set with data from the previous monitoring cycle, DWR would have two annual 



geometric means for assessment. This allows the possibility of split results (i.e., one value above 



and one sample below the criterion and one above). The concern appears to be that a split 



result would require a “tie-breaker” year of monitoring for which resources are unavailable. The 



same concern would presumably exist at the statewide level when site-specific criteria are 



developed for other reservoirs. 



In practice, a tie-breaker year of monitoring would usually not be required to determine that 



HRL should remain 303(d)-listed. The controlling assessment unit (AU) (currently the AU 
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represented by station YAD152C) exceeds the recommended criteria magnitude in the great 



majority of years, and will do so for the foreseeable future until a TMDL is completed and 



extensive nutrient load reductions are achieved. This principle extends to reservoirs statewide: 



Most water bodies would be consistently above or below the criterion, so any additional 



monitoring resources could be focused on a small minority of lakes. 



Moreover, the state has at least two alternatives for avoiding any additional monitoring 



expenditures. The first would be to use Category 3 for AUs for which more information is 



needed. North Carolina’s 2020 list includes a large number of AUs in this category, and this has 



nor prompted large increases in DWR monitoring needs. 



The second potential approach—and the approach recommended by NCWQA—would be a 



simple assessment rule by which an AU would be presumed to be impaired in the event of split 



results. This approach would allow complete assessment even under a five-year monitoring 



frequency. It would also provide incentive for basin associations or other stakeholders to 



conduct an additional year of monitoring. This contrasts with DWR’s proposal, which would 



create a strong disincentive to additional monitoring by the regulatory community because 



additional monitoring for non-listed lake would only increase the likelihood of listing.   



In offering this approach, we recommend the following edits to DWR’s proposed assessment 



rules: 



Impaired – at least 2 of 3 sequential years Exceed Criteria 



• If there is 1 growing season geomean in current data window – both current and augmented 



year exceed growing season geomean of 35 ug/L. 



• If there are 2 or more growing season geomeans in current data window – more than 1 



either growing season geomeans exceeds 35 ug/L. 



• If there are 3 or more growing season geomeans in the current data window – for any three 



sequential (though not necessarily consecutive) years for data which are available, more 



than 2 growing season geomeans exceed 35 ug/L  



Delisting (decision for a water already listed as impaired) – at least 2 years Meet Criteria 



• If there is 1 growing season geomean in current data window – both current and augmented 



year do not exceed growing season geomean of 35 ug/L. 



• If there are 2 or more growing season geomeans in current data window – zero years 



exceed growing season geomean of 35 ug/L. Unless there is a full 5 years of data – then zero 



exceedances in most recent 2 years of data (and maximum of one exceedance of geomean 



in 3 older years). 



• If there are 3 or more growing season geomeans in the current data window – for any three 



sequential (though not necessarily consecutive) years for which data are available, no more 



than 1 growing season geomean exceeds 35 ug/L 



7. The reference to a narrative criterion is unnecessary and potentially complex. The proposed 



standard language includes that statement that “Chlorophyll a shall not occur in amounts that 



result in an adverse impact as defined in 15A 33 NCAC 02H .1002”. We note that the referenced 



code points to “a discharge or loading of a pollutant or pollutants”, but chlorophyll a is 
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generated within the reservoir and is not discharged or loaded into the lake. The “pollutants” 



referenced in the definition could be nutrients that allow for algal growth and the production of 



chlorophyll a, but not all algal-related impacts are effectively measured by chlorophyll-a. North 



Carolina’s water quality standards already provide general narrative prohibitions against 



discharges that cause adverse impacts. For these reasons, NCWQA recommends eliminating the 



narrative portion of the criterion. 



8. The assessment area should comprise the mainstem of the reservoir. The logic and analysis used 



by SAC used data collected from open waters along the mainstem of the reservoir. The SAC 



report specifically advised that data collected from “backwaters, isolated coves, or where water 



is typically shallow (e.g., <10 feet)” should be excluded from geomean calculations. The NCWQA 



recommends including similar language in the criterion to avoid complications from data 



collected from non-representative locations on the reservoir. 



9. DWR’s technical documentation should refer to assessment by AU rather than station-by-station. 



The proposed rule language does not specify how AUs would delineated within High Rock Lake. 



NCWQA believes this is appropriate, because AUs can be defined in different manners as long as 



they represent reasonably homogenous parcels or logical reservoir management units. 



However, DWR’s associated technical documentation (DWR, 2021) would undermine the state’s 



discretion in this regard by specifying a station-by-station assessment approach.  Such an 



approach would incorrectly imply that a station-by-station approach is the only approach 



consistent with how the criterion magnitude was derived.  Although NCWQA supports an 



alternative to the station-by-station assessment approach, the main point of this comment is 



that the current rulemaking (and associated technical documents) should preserve the state’s 



discretion to define AUs in different manners. This can be accomplished by referencing AUs 



instead of stations, and by acknowledging the SAC’s explorations of the pros and cons of 



defining AUs in different manners. More background on this comment is provided in 



subcomments below. 



a. The SAC consensus did not assume a station-by-station assessment approach. The 



recommended criterion magnitude (35 mg/L) was based on consideration of both HRL 



and non-HRL information sources, and so was not dependent on any specific AU 



delineation method.  The SAC actually considered different methods for defining AUs 



within HRL. Approach 1 would require attainment of the criterion at each individual 



station within reservoir, which is similar to DWR’s existing (and proposed) assessment 



approach. Approach 2, in contrast, would define three major AUs for the mainstem 



reservoir, representing limnologically-based reservoir zones (riverine, transitional, 



lacustrine) that are “functionally different and represent logical units for water quality 



management” (NC Nutrient SAC, 2020). The SAC determined that: 



Approach 1 would likely cause the seasonal geomean of portions of the reservoir to 



frequently fall below 25 µg/L, which could impact the valued fishery. Approach 2 



provides a balance between limiting chl a values <25 µg/L, which may impact the fishery, 



and limiting chl a values >40 µg/L that could contribute to acute nutrient-dependent 



impacts in the future… [Approach 2] reduces the risk of harmful effects associated with 



high chl a, relative to existing levels, but provides a higher level of protection of the 



fishery use compared to [Approach 1]. 
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The SAC did not reach consensus on a recommendation for delineating AUs. The SAC’s 



consensus vote on the criterion recommendation was undertaken with the 



understanding that DWR had the discretion to define AUs in different manners (e.g., 



Approach 1 or Approach 2 – as appropriate for the water body in question). The 



consensus vote on December 3, 2018 was based on a written description of each 



criterion option; the spatial component of the unanimously-selected option was defined 



only as “evaluate by assessment unit” (SAC, 2018) without regard to how AUs were 



delineated.  The lack of a specific SAC assumption on this point is very clear in the SAC 



technical support document, which presents both methods and discusses their 



advantages and disadvantages. Hence it is incorrect to state that the SAC’s consensus 



vote assumed the application of either Approach 1 or Approach 2.  



b. NCWQA supports approach 2 to protect the HRL fishery. NCWQA supports approach 2 



because it better balances reducing algal-related risks while protecting the fishery, 



consistent with the SAC analysis described above. Approach 2 would be even more 



critical if DWR did not adopt the SAC-recommended frequency component, because the 



DWR proposal has even more potential to adversely affect the fishery than Approach 1 



as characterized in the SAC spatial analysis. This is because the SAC spatial analysis 



explored the implications of attaining a long-term geometric mean of 35 ug/L in each 



AU, whereas the DWR proposal would require the attainment of a significantly lower 



long-term geometric mean chlorophyll-a (~24 ug/L) in each AU, as demonstrated by 



Brown and Caldwell (2021). This would push even the highest-chlorophyll AU (i.e., 



station YAD152) below the minimum threshold (25 ug/L) that SAC cited as causing 



potential fishery impacts. The majority of the reservoir would be significantly lower than 



that threshold.  



c. The decision on AU delineation could be kept flexible during this rulemaking. The DWR 



technical support document states DWR’s intent to perform a “station by station 



assessment”.  This language should be revised to specify an AU by AU assessment. 



“Assessment unit” is the correct CWA term for the body of water being assessed, 



regardless of whether data from one or multiple stations are used to represent the AU. 



Discussion of AUs (in lieu of individual stations) would not itself prevent DWR from using 



individual stations to represent AUs where appropriate. But explicit statements about 



applying the criterion to individual stations would undermine the state’s discretion to 



tailor assessment units in the future, as might be desired if monitoring reveals that 



Approach 2 would be necessary to protect a warmwater fishery. 



10. Implementation concerns.  NCWQA is concerned that the criteria implementation committee 



(CIC) was not given a meaningful role in evaluating the proposed criterion, and the DWR did not 



evaluate implementation costs. This appears to have been motivated by DWR’s interpretation 



that state law does not require DWR to evaluate implementation costs. However, this is of 



questionable legality. The state statute on water quality standards (§ 143-214.1) states the 



following: 



In revising existing or adopting new water quality classifications or standards, the 



Commission…shall take into consideration…an estimate as prepared under section 305(b)(1) 
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of the Federal Water Pollution Control Act amendments of 1972 of the environmental impact, 



the economic and social costs necessary to achieve the proposed standards, the economic 



and social benefits of such achievement and an estimate of the date of such achievement… 



The statute language does not appear to give the state the option of ignoring implementation 



costs during standards adoption. The decision to ignore implementation costs is also 



inconsistent with the NCDP stated intent, which clearly established the CIC to “[advise] DWR on 



the potential social, economic, and environmental implications of adopting the proposed criteria 



to all stakeholders…”. NCWQA recommends that DWR complete a full evaluation of 



implementation costs and engage the CIC in a manner consistent with the NDCP and the CIC 



charter. 



NCWQA appreciates the opportunity to provide these comments.  We look forward to working with the 



Department as it moves toward promulgating this criterion. Thank you for your time and consideration. 
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Executive Summary 
The North Carolina Division of Water Resources (DWR) has a proposed a site-specific chlorophyll-a criterion 



for High Rock Lake (HRL) (NC DWR, 2021). DWR’s proposed chlorophyll-a criteria is similar in magnitude and 



duration to the recommendation of NC’s Nutrient Science Advisory Council (SAC). However, DWR’s proposed 



“not-to-exceed” frequency component represents a fundamental departure from the SAC recommendation of 



a 1-in-3 allowable annual exceedance frequency. Recent USEPA guidance for developing lake nutrient 



criteria (USEPA, 2021a) discusses the benefits of an allowable exceedance frequency and provides a 



statistical method for the calculation of allowable exceedance frequencies. Application of this method to 



High Rock Lake demonstrates that DWR’s proposed criterion would require additional nutrient reductions in 



order to attain a long-term chlorophyll-a target that is at least 21% lower than recommended by the SAC. The 



proposed criterion would also depress chlorophyll-a levels below the minimum levels that the SAC cited as 



necessary to avoid potential adverse effects to the warmwater fishery. If the 1-in-3 frequency component is 



not included as part of the criterion definition, the criterion magnitude would have to be raised to 44 ug/L in 



order to be statistically equivalent to the SAC recommendation.  



Section 1: Introduction 
The North Carolina Division of Water Resources (DWR) has a proposed a site-specific chlorophyll-a criterion 



for High Rock Lake (HRL) (NC DWR, 2021). Water quality criteria should include magnitude, duration, and 



frequency components (USEPA, 2017). The magnitude of DWR’s proposed chlorophyll-a criterion is 35 ug/L, 



and the duration (averaging component) is a seasonal (Apr-Oct) geometric mean. Both of these components 



are consistent with the recommendations of the Scientific Advisory Council (SAC) that NC assembled to 



assist the state in developing nutrient criteria (NC Nutrient SAC, 2020). However, the state’s proposal is 



inconsistent with the SAC’s recommendation regarding the frequency component of the criterion. Whereas 



the SAC had recommended a 1-in-3 year allowable exceedance frequency, DWR’s proposal is formulated as 



a “not to exceed” criterion. 



The SAC had considered various manners to express their criterion recommendation, each with explicit 



magnitude, duration, and frequency components. They ultimately reached unanimous agreement, with that 



agreement contingent upon all three criteria components. Hence, DWR’s proposed criterion is a 



fundamental departure from the SAC recommendation. The removal of the allowable frequency component 



makes the criteria more stringent than the SAC recommendation. The purpose of this technical 



memorandum is to quantify the increased stringency of the DWR criterion, relative to the SAC 



recommendation. 



Section 2: Statistical Comparison of SAC vs. DWR Chlorophyll-a 



Criteria 
For this evaluation, a straightforward USEPA-documented approach was applied to compare the stringency 



of the two methods based on the statistical properties of chlorophyll-a in HRL. USEPA (2021a) presents 



equations that express the relation between (a) long-term chlorophyll-a geometric means; and (b) annual 



geometric mean values that would be exceeded at specified frequencies. This approach assumes a 



lognormal distribution of chlorophyll-a, which is consistent with assumptions of the SAC regarding 



chlorophyll-a in HRL. The USEPA method allows a comparison of the long-term chlorophyll-a geometric 



means associated with different allowable frequencies of a proposed criterion (i.e., an annual geometric 



mean of 35 ug/L). A long-term geometric mean is not being suggested here as a regulatory criterion, but is 
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used to compare the stringency of different frequency expectations for criteria alternatives that are 



otherwise equal in magnitude and duration. 



The statistical method requires estimation of the combined standard deviation of chlorophyll-a geometric 



mean values as follows: 



𝑠𝑐𝑜𝑚𝑏 = √
𝑠𝑤𝑖𝑡ℎ𝑖𝑛−𝑦𝑒𝑎𝑟



2



𝑁
+ 𝑠𝑎𝑚𝑜𝑛𝑔−𝑦𝑒𝑎𝑟



2    (1) 



Where N is the number of monthly samples available in a given year, and in this analysis was assumed to be 



5 for a typical sampling year based on DWR’s typical sampling frequency. For a given chlorophyll-a allowable 



exceedance frequency (1-in-x years) and criterion magnitude (C1-in-x years), the associated long-term geometric 



mean chlorophyll (Clong-term) is calculated as: 



𝐶𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 = 𝑒𝑥𝑝[ln(𝐶1−𝑖𝑛−𝑥−𝑦𝑒𝑎𝑟𝑠) − 𝑧 𝑠𝑐𝑜𝑚𝑏]  (2) 



where z is the percentile of the standard normal distribution corresponding to the proportion of assessment 



period units (growing seasons) the water body is expected to attain the criterion. For example, if performing 



the calculation for a 1-in-3 year allowable exceedance frequency, z would be the 67th percentile of the 



standard normal distribution (0.44).  



This evaluation used chlorophyll-a monitoring data from YAD152C because is it currently used to evaluate 



the HRL spatial assessment unit (AU) with the highest chlorophyll-a, and thus is most likely to control 



compliance in the reservoir as a whole. Data were compiled for monitoring years 2006, 2009, 2009, 2011, 



and 2016. Geometric means were calculated for each of these monitoring seasons, using data collected 



during the April-October growing season (Table 1).  



 



Table 1. YAD152C Chlorophyl-a Statistics from Monitoring Data 



Year n 



Geometric Mean 



Chlorophyll-a 



(ug/L) 



ln [Geometric Mean 



Chlorophyll-a] 



Within-Year Standard 



Deviation of ln 



[Geometric Mean 



Chlorophyll-a] 



2006 8 34 3.5 0.96 



2008 16 49 3.9 0.47 



2009 15 50 3.9 0.40 



2011 5 56 4.0 0.25 



2016 11 59 4.1 0.24 



 



The value of swithin year was estimated as 0.40 based on the median value from the five years of observed 



data. With an observed sbetween-years of 0.22, equation (1) yielded a combined standard deviation of 0.28. That 



value was used with equation (2) to estimate the long-term geometric mean chlorophyll-a values associated 



with a criterion magnitude of 35 ug/L and a range of allowable frequencies of exceedance (Table 2). 
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Table 2. Long-Term Chlorophyll-a Geometric Means Associated with a Criterion of 35 ug/L and Various 



Frequency Components 



Allowable 



Frequency of 



Exceedance 



Required 



Attainment 



Rate z 



Long-Term 



Geometric 



Mean 



Chlorophyll-



a 



(ug/L) Notes 



1-in-2 years 50% 0.00 35.0  



1-in-3 years 67% 0.44 30.9 SAC recommendation 



1-in-4 years 75% 0.68 28.9  



1-in-5 years 80% 0.84 27.6  



1-in-10 years 90% 1.28 24.4 Practical interpretation of DWR proposal 



1-in-20 years 95% 1.65 22.0  



1-in-50 years 98% 2.06 19.6  



1-in-100 years 99% 2.33 18.1  



Based on these results, the SAC’s recommended criterion (35 ug/L with 1-in-3 year allowable exceedance 



frequency) would require each AU to attain a long-term geometric mean chlorophyll-a of no more than about 



31 ug/L. The long-term geometric mean associated with DWR’s proposed criterion (35 ug/L, not-to-exceed) 



is more difficult to evaluate because even extremely low long-term chlorophyll-a distributions would have 



some probability of exceeding 35 ug/L in any given year.  Several different interpretations of the “practical” 



allowable exceedance frequency associated with DWR’s proposal are possible, such as: 



• 1-in-5 years, based on DWR’s proposed assessment procedures that would find attainment if an AU 



had only one exceedance in a full five years of monitoring. However, this would overestimate the 



allowable long-term chlorophyll-a because: 



o In DWR’s proposal, an AU would still be considered impaired if one of the exceedances 



occurred in the most recent two years of monitoring; and  



o USEPA policy does not recognize assessment procedures as equivalent to criteria frequency 



components. TMDLs must be based on criteria with a margin of safety, and cannot be 



relaxed on the basis of assessment procedures. 



• 1-in-10 years, based on TMDL and permitting precedents that define critical periods using a 1-in-10 



year return period. For example, the Chesapeake Bay nutrient and sediment TMDL used a critical 



condition based on a 1-in-10 year return period, and the associated TMDL document (USEPA, 2010) 



justified this approach by citing previous TMDLs, the common use of 7Q10 streamflow for NPDES 



permitting, etc. 



• 1-in-100 years, as a return period that is closer to a literal interpretation of a “not-to-exceed” 



frequency component. 



For the purposes of this evaluation, a 1-in-10 return period was used as the “practical” allowable 



exceedance frequency associated with DWR’s proposal. In this case the DWR’s proposed criterion (35 ug/L 



with 1-in-3 allowable exceedance frequency) would require each AU to attain a long-term geometric mean 



chlorophyll-a of about 24 ug/L. Based on this direct comparison of long-term geometric means, DWR’s 
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proposal criterion is about 21% more stringent (lower) than the SAC recommendation, not accounting for 



other differences such as the spatial application. 



Interestingly, the same statistical technique can be used to identify the criterion magnitude that—if 



expressed as a not-to-exceed criterion—would be equivalent to the SAC’s recommended criterion of 35 ug/L 



with a 1-in-3 year allowable exceedance frequency. As shown in Table 3, a criterion of about 44 ug/L - with a 



practical not-to-exceed frequency of 1-in-10 years — would equate to a long-term of geometric mean of 30.9 



ug/L, which is the same value computed for the SAC recommendation in Table 2. Hence, if DWR retained the 



“not-to-exceed” frequency component, it would have to raise the criterion magnitude to about 44 ug/L in 



order to be equivalent to the SAC-recommended criterion. 



 



Table 3. Long-Term Chlorophyll-a Geometric Means Associated with a Criterion of 44.3 ug/L 



Allowable 



Frequency of 



Exceedance 



Required 



Attainment 



Rate z 



Long-Term 



Geometric Mean 



Chlorophyll-a 



(ug/L) Notes 



1-in-10 years 90% 1.28 30.9 Same long-term geometric mean as SAC-recommended 



criterion (see Table 2) 



 



2.1 Spatial Considerations 



This technical memo focuses on frequency aspects of the criterion, rather than spatial considerations. 



However, the manner in which AUs are spatially defined has an important impact on the effective stringency 



of the criterion. For this reason, the method of spatially delineating AUs could either exacerbate or 



ameliorate the excessive stringency of the DWR proposal.  



The SAC considered different methods for defining AUs within HRL. Approach 1 would require attainment of 



the criterion at each individual station within reservoir, which is similar to DWR’s existing (and proposed) 



assessment approach. Approach 2, in contrast, would define three major AUs for the mainstem reservoir, 



representing limnologically-based reservoir zones (riverine, transitional, lacustrine) that are “functionally 



different and represent logical units for water quality management” (SAC, 2020). The SAC (2020) 



determined that: 



Approach 1 would likely cause the seasonal geomean of portions of the reservoir to frequently fall below 



25 µg/L, which could impact the valued fishery. Approach 2 provides a balance between limiting chl a 



values <25 µg/L, which may impact the fishery, and limiting chl a values >40 µg/L that could contribute to 



acute nutrient-dependent impacts in the future. 



The SAC did not reach consensus on a recommendation for delineating AUs, and hence the SAC’s 2020 



technical support document simply discusses the advantages and disadvantages of the two methods. The 



SAC’s consensus vote on the criterion recommendation was undertaken with the understanding that DWR 



had the discretion to define AUs in different manners (e.g., Approach 1 or Approach 2). However, it is worth 



noting that the DWR proposal has even more potential to adversely affect the fishery than Approach 1 as 



characterized in the SAC spatial analysis. This is because the SAC spatial analysis explored the implications 



of attaining a long-term geometric mean of 35 ug/L in each AU, whereas the DWR proposal would require 



the attainment of a significantly lower long-term geometric mean chlorophyll-a (~24 ug/L) in each AU, as 



demonstrated in section 2. This would push even the highest-chlorophyll AU (i.e., station YAD152) below the 



minimum threshold (25 ug/L) that SAC cited as causing potential fishery impacts. The majority of the 



reservoir would be significantly lower than that threshold. For this reason, if the 1-in-3 frequency component 
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was not included in the chlorophyll-a criterion, it would be even more important to adopt Approach 2 to avoid 



adverse impacts on the HRL fishery. 
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March 23, 2021 



 



To Whom It May Concern, 



We at High Rock Lake Clean Sweep, Inc write in support of the site-specific chlorophyll-a standard for 



High Rock Lake is proposed to be added to the 15A NCAC 02B .0211 rule. 



 



While the mission of the High Rock Lake Clean Sweep is to remove manmade trash from the lake it 



would be negligence on our part if we were not firmly in the camp of a cleaner, healthier waterway on a 



microbial level.  This is important for all stakeholders, from the recreation boater, kayaker, fisherman, 



hunter, trapper, and lake resident.   



 



We appreciate the time and energy put into compiling the different reports and models from the YRK, 



SAC and other alphabet soups of government agencies.  While we understand that the wheels of 



government move slow, sometimes for the reason to keep our society from veering to far to one side of 



he tracks or the other we feel this issue should be expedited to get a functional framework in place that 



helps improve the quality of the water TOMORROW not 3-5 years from now.  In a time where we can all 



work remotely and beam various signals around the globe at the drop of a hat, we ought to be able to 



monitor these measurements in real time and adjust the plans accordingly.  If all the involved 



government entities are really working to improve the water quality of the lake, then they should 



already be working to affect this change now without an enforceable standard in place. 



 



We urge the NCDEQ and NCEMC to invest our tax dollars expeditiously into programs to achieve these 



goals quicker than ever imagined. 



 



Thank you for moving forward on the site-specific chlorophyll-a standard for High Rock Lake so that 



many generations of future North Carolinians will be able to enjoy the Yadkin River and High Rock Lake 



as the generations before them. 



 



All the Best, 



 
Shane Graham 



President 



(336)596-0428 



shane@tsmpizza.com 
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November 15, 2021 



 



Christopher Ventaloro   submitted via email to: 2B_HRL_PHComments_2021@ncdenr.gov 



NC DEQ-DWR Planning Section 



1611 Mail Service Center 



Raleigh, NC 27699-1611 



 



Dear Mr. Ventaloro: 



 



The North Carolina Farm Bureau Federation (NCFB, Farm Bureau) is this State’s largest general farm 



organization, representing the interests of farm and rural people in North Carolina. This letter is to comment on 



the proposed site-specific chlorophyll-a water quality standard for High Rock Lake (HRL) as noticed in the 



September 1, 2021, NC Register at: 



https://files.nc.gov/ncoah/documents/files/Volume-36-Issue-05-September-1-2021.pdf pages 294 - 298. 



 



NCFB appreciates the opportunity to comment on the proposed site-specific chlorophyll-a water quality standard 



for High Rock Lake (proposed rule, proposed standard, proposed criterion, DEQ proposal). This is the first 



attempt to develop a site-specific standard for nutrient enrichment. Because this effort is precedent setting in NC, 



this first such standard must be developed with particularly well-informed deliberation and considerable care.  



 



NCFB staff closely followed the activities of the Nutrient Criteria Development Plan Scientific Advisory Council 



(SAC), attending almost every meeting. Further, a member of the NCFB staff, Anne Coan, is a member of the 



Nutrient Criteria Development Plan Criteria Implementation Committee (CIC), and attended all of the CIC 



meetings. Therefore, NCFB is very familiar with the deliberations of the SAC and the development of their 



recommendations for the site-specific standard. 



 



NCFB supports the concept of a site-specific chlorophyll-a water quality standard for High Rock Lake. 



However, the Environmental Management Commission (EMC) should reexamine and revise the proposed 



standard. First, the standard varies significantly from the scientifically-developed proposal of the SAC, and the 



proposal should be revised to align with the SAC’s proposal. Second, additional language is needed so that the 



standard has clear, explicitly stated direction on how the standard is to be applied and how compliance is to be 



assessed, which are important components of a site-specific standard. Third, the narrative language at the end of 



the proposed standard is incorrectly written such that the standard cannot be properly implemented in a fair and 



scientifically-defensible manner as proposed by the SAC.  



 



Both the Upper Neuse River Basin Association (UNRBA) and the North Carolina Water Quality Association 



(NCWQA) have provided comments on the proposed standard. We support many of their comments and include 



many of them, some verbatim, in this comment letter.  



 



Some of their and our comments and concerns include opposing the variation from the SAC’s recommendations, 



the lack of assessment methodology and clear compliance information, the unnecessary and erroneous narrative 



criterion language, the improper inclusion in the geomean calculation of shallow backwater areas, and opposition 



to the “never to exceed concentration standard.”  



 



Additionally there is opposition to the standard because a statistical analysis of the proposed standard prepared by 



Brown and Caldwell for the NC Water Quality Association shows that it is likely to require an at least 20% lower 



(20% more stringent) chlorophyll-a level than the scientifically-derived recommendation of the SAC (21% figure 



cited by Bill Kreutzberger in his oral comments during the public hearing on the proposed standard.) As a result, 
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the proposed chlorophyll-a levels will be unnecessarily and vastly more expensive to comply with and could 



result in chlorophyll-a levels that are below High Rock Lake’s fish communities’ need for chlorophyll-a.  



 



NCFB shares these many concerns with the proposed standard and opposes the site-specific standard as it 



is currently written. The proposed standard must be revised to address these many issues. Below are some 



specific comments regarding the proposal and these include requests for changes. The comments of the NC Water 



Quality Association and the UNRBA expand extensively on these comments and requests for revisions, so we 



will not repeat all of the justification for them here. Please refer to the comments of those two organizations 



(UNRBA and NCWQA) for more extensive background for these requests for changes to the proposed site-



specific standard.  



  



The proposed criterion/standard should be aligned with the unanimous SAC recommendation for nutrient 



criteria development for High Rock Lake. In a process that took many years and much detailed analysis of 



available data and science, the SAC unanimously agreed to a High Rock Lake chlorophyll-a criterion 



recommendation. The SAC’s scientific consensus was contingent upon the magnitude, duration, and frequency 



components as documented in the SAC’s technical support document. Although the criterion in the proposed 



standard and DWRs technical documentation include elements of the SAC recommendation, the frequency 



component has caused the overall proposal to depart significantly from the SAC recommendation. The NCWQA 



estimates that the DEQ proposal is at least 20% more stringent than the SAC recommendation. This would 



unnecessarily escalate implementation costs for the High Rock Lake watershed, possibly damage the fishery, and 



set a troubling precedent for other reservoirs in North Carolina. 



 



The site-specific standard rule should include a one-in-three year allowable exceedance frequency as 



recommended by the SAC. A key to the success of implementing a site-specific standard is that it must include 



the assessment method as part of the rule. This proposal does not do so. As a result, this proposal creates 



implementation ambiguity and is subject to the whims of policy changes and unpredictable interpretations for 



compliance. This proposal must have, as part of the rules, clear implementation provisions and appropriate 



compliance information that are important components of developing a site-specific standard. 



 



The SAC reached consensus on the greater than 1-in-3-year exceedance frequency after detailed evaluation of the 



literature, methods used by other states, and HRL-specific information. The SAC recommendation was based on 



multiple lines of evidence (detailed in the comments of the NCWQA.) The departure from the SAC 



recommendation appears to be largely motivated by DWR’s concerns that a greater than 1-in-3 year frequency 



component would be difficult to assess under DWR’s existing monitoring schedule for reservoirs. The concern 



appears to be that a split result (meaning one value above and one value below the criterion) would require a “tie-



breaker” year of monitoring for which DWR resources are unavailable. The same concern would presumably exist 



at the statewide level when site-specific criteria are developed for other reservoirs. These rules should be revised 



to include the SAC’s proposed greater than 1-in-3 year exceedance frequency.  



 



The NCWQA has proposed possible modifications to the proposed assessment methodology and recommends that 



assessment rules be added to the proposed standard that can resolve the SAC-recommended frequency component 



with DWR’s existing lake monitoring schedule. We support addition of an assessment rule to the proposed site-



specific standard that includes the greater than 1-in-3 year exceedance frequency, whether it is the proposal of the 



NCWQA, or another that meets the greater than 1-in-3 year exceedance frequency recommendation of the SAC. 



This rule revision has the added benefit of encouraging basin associations or other stakeholders to conduct an 



additional year or years of monitoring to fill possible data gaps whereas DWR’s proposed assessment 



methodology creates a strong disincentive to additional monitoring by the regulated community. This is because 



additional monitoring of AUs that are currently not impaired or listed on the 303(d) list would only increase the 



likelihood of listing or impairment findings for those AUs. 
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The site-specific standard rule should include a stipulation that data from all years in the current 



assessment period should be treated equally.  As described above, there are considerable concerns with the  



“preview” of assessment methodology recommendations as discussed in DWR’s technical documentation 



document, “Overview of High Rock Lake Chlorophyll a Site-Specific Standard Proposal and Assessment 



Methodology Recommendation,” (DWR Overview) on pages 6 and 7. As stated above, the “preview” does not 



include the greater than 1-in-3 year exceedance frequency recommendation of the SAC. Also of concern, the 



“preview” describes a situation where, in order for a waterbody to be delisted when there are a full five years of 



sampling, only one year during that five years can have an exceedance of the geomean, and that exceedance can 



only be in the three older years, with zero exceedances in most recent 2 years. If we read this correctly, this 



scenario sets up a 1-in-5 year allowed rate of exceedance for waterbodies with five years of data in the current 



data window, with the additional caveat that there be no exceedances in the most recent two years. As we 



mentioned earlier, this is a disincentive for additional monitoring by the regulated community to fill data gaps. 



Also it is far removed from the SAC’s recommended greater than 1-in-3 year exceedance frequency. The 



proposed rule should be revised to include the 1-in-3 year exceedance frequency, and should, in rule, seek to 



resolve these issues regarding the unequal treatment of data in different years of the current data window, such as 



the example given. 



 



The rule should stipulate that data collected from “backwaters, isolated coves, or where water is typically 



shallow (e.g.  < 10 feet)” should be excluded from geomean calculations as recommended by the SAC.  
Backwaters, shallow waters, coves, and poorly flushed areas provide a nurturing habitat for producing 



chlorophyll-a in quantities greater than the numerical standards proposed. The SAC was aware of this condition 



and recommended that these areas be excluded from the geomean calculations. It is therefore appropriate to 



include this critical exclusion within the rule. Chlorophyll-a is not a toxic substance, does not indicate algal toxin 



issues, nor does it provide for a measure of designated use attainment. The shallow, backwater areas are highly 



prized habitat and forage for fish that rely upon high biological productivity. Additionally, including similar 



language in the standard is important to avoid complications created by data collected from non-representative 



locations on the reservoir. While all assessment data may currently be collected by DEQ, future monitoring could 



be performed by other entities, so it is important to specify in rule which portion of the reservoir is appropriate to 



collect data to assess compliance with the chlorophyll a standard. 



 



The rule should remove the new narrative criterion that is unnecessary and erroneous. The proposed rule 



includes the narrative language “Chlorophyll a shall not occur in amounts that result in an adverse impact as 



defined in 15A 33 NCAC 02H .1002.” As written, this establishes any violation of the site-specific chlorophyll-a 



geometric mean as an adverse impact, due to the definition of “adverse impact” in 2H .1002. The SAC concluded 



that exceedances of the proposed geometric mean of 35μg/L have not been demonstrated to create acute adverse 



effects on the designated uses of High Rock Lake. The current NC narrative criteria, without including a 



chlorophyll-a numerical standard, is sufficient to provide adequate protection for these waters. This approach is 



consistent with the scientific understanding of the SAC to focus the criterion on mainstream locations with 



longer-term measures of the reservoir’s trophic state. The SAC determined that there is a lack of clear nutrient-



driven acute impacts in High Rock Lake. The narrative portion of the criterion in the standard as quoted above 



should be removed from the rule.  



 



The High Rock Lake chlorophyll-a rule should explicitly define a site-specific assessment methodology 



inclusive of compliance assessment units and site-specific sampling stations.  
The advantages of site-specific standards, unlike state-wide standards, is that site-specific standards provide an 



opportunity to define assessment methods based on scientific knowledge of a particular lake and its ecological, 



morphological, and geological characteristics (shape, size, depth etc.). The current proposed rule is inadequate 



because it does not include site-specific compliance information. In contrast to the current state-wide 303(d) 



methodology approved by the EMC, the SAC recommendation “is intended to serve as an indicator of average 



algal growth during the growing season.” Compliance assessment should include more than one monitoring 



station and the SAC stated that "data from individual stations should be aggregated for assessment purposes."  
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The DWR assessment (compliance) practice of subdividing assessment units into smaller and smaller units with 



the addition of monitoring stations is inappropriate for High Rock Lake and clear rule language is needed to 



define the assessment methods and assessment units. 



 



This site-specific, precedent setting, rulemaking is an appropriate time to address this situation. Site-specific 



segmentation should be based on information related to the geological and limnologic characteristics of High 



Rock Lake. Several states, with EPA approval, have established site-specific monitoring locations or averages 



from several monitoring locations explicitly within their site-specific standards to evaluate compliance with 



303(d) determinations. This approach provides simplicity and understanding. In their comments, UNRBA cites as 



examples this type of site-specific application to 6 lakes in Georgia, 39 reservoirs in Alabama, and Pickwick 



Reservoir in Tennessee, all located within EPA Region IV. The use of non-representative, randomized, or 



“selective” sampling methods is of concern, no matter who is doing the sampling. Site-specific standard rules 



with explicit impairment and compliance assessment methods provide for clear and unambiguous rules that 



provide predictability and stability for regulated parties and for the public. 



 



The rules should not apply a “never to exceed concentration standard” because it is counter-productive to 



a science-based approach to nutrient management. There are important considerations in establishing site-



specific chlorophyll-a standards:  



-Site-specific standards can address the scientific uncertainty of establishing a single numerical standard to an 



entire lake or reservoir.  



 



-Based on modern, EPA approved, adoption of site-specific chlorophyll-a standards in other states, it is advisable 



to establish compliance and assessment methods at unambiguous site-specific locations with a consistent 



approach to sampling and assessment.  



 



-The proposed rule offers a chlorophyll-a criterion as a surrogate for designated uses but does not offer 



evaluations of specific eutrophication impact factors that are more associated with actual designated uses. 



According to UNRBA, the EPA-approved standards for Missouri and Arizona combine both numeric criteria and 



narrative approaches to ensure confidence that scientifically uncertain numerical thresholds are not leading to 



303(d) listing decisions without the likelihood of actual challenges to designated uses.  



 



-Standards established without a frequency of allowable excursions are virtually impossible to comply with and 



constitute an intractable problem. The frequency component should be expressed in terms of the number of 



allowed excursions in a specified period (return period) and not in terms of a "never to be exceeded" limit. The 



requirement of "no exceedances" for many water quality criteria is not achievable given natural variability alone, 



much less with the variability associated with discharges from point and nonpoint sources.  



 



These considerations must be taken into account as the EMC further evaluates the proposed site-specific 



chlorophyll-a water quality standard for High Rock Lake. 



 



The technical documentation produced by DWR, “Overview of High Rock Lake (HRL) Chlorophyll a Site-



Specific Standard Proposal and Assessment Methodology Recommendation,” (DWR Overview) should 



remove references to applying the criterion to individual stations. The DWR technical support document 



states DWR’s intent to perform a “station by station assessment.”  This language should be revised to an 



Assessment Unit by Assessment Unit (AU) assessment. “Assessment unit” is the correct Clean Water Act term 



for the body of water being assessed, regardless of whether data from one or multiple stations are used to 



represent the AU. Discussion of AUs (in lieu of individual stations) would not itself prevent DWR from using 



individual stations, as necessary, to represent AUs. But explicit statements about applying the criterion and 



standard to individual stations would erode the state’s discretion to take different approaches, as might be desired 



based on the addition of monitoring stations or the need to protect the fishery. This is another reason why clear, 
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unambiguous assessment methodology and assessment unit designation must be included in the proposed 



standard.  



 



The proposed standard as published is significantly more stringent than the SAC recommendation and 



must be revised to be no more stringent than the SAC’s recommendation. The proposal requires an at least 



20% lower (20% more stringent) chlorophyll-a level than the SAC recommendation according to a statistical 



analysis performed by Brown and Caldwell for the NCWQA (21% cited by Bill Kreutzberger during public 



hearing.) In addition to this more stringent standard creating unnecessary and excessive expenditures to attain the 



proposed chlorophyll-a levels, the proposed level could adversely impact the High Rock Lake fishery. The 



proposal must be revised such that the site-specific chlorophyll-a water quality standard for High Rock Lake is no 



more stringent than the scientifically-derived SAC recommendation.   



 



Because DWR did not evaluate implementation costs in its Regulatory Impact Analysis, this proposed 



standard is being considered without adequate projections of the potential costs and benefits of its 



adoption. In its Regulatory Impact Analysis, the Division of Water Resources made an interpretation on page 4 



that the standard itself “does not have a direct impact on regulated parties or the environment.” Also on page 6, 



that “the water quality standards themselves do not produce costs for the public.” On page 6 it goes on to say that, 



“Costs and benefits are incurred, however, when the standards are implemented through the states’ regulatory 



programs.” 



     



We believe that DWR, in its Regulatory Impact Analysis of the proposed site-specific standard, should have done 



a fuller evaluation of those possible costs and benefits of implementation and compliance by generating some 



projected implementation scenarios using the proposed standard. Because that was not done, this proposed 



standard is being considered without adequate information on projected costs of implementation or an analysis of 



potential benefits.  



 



Due to the significant concerns raised by numerous commenters about the language of the proposed standard, it is 



possible that it will require a substantial revision and will have to be republished for public notice and comment. 



We request that at the same time that the standard is being revised that a more thorough economic and 



environmental costs and benefits analysis be performed to better inform potentially regulated parties and the 



public of the costs and benefits of the proposed standard and any proposed revisions.   



 



Thank you for the opportunity to comment on the proposed site-specific chlorophyll-a water quality standard for 



High Rock Lake.  If you have questions, please contact me.  



 



Sincerely, 



 



Anne Coan 



Director of Environmental Affairs 
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Subject: [External] Comments on HRL Water Quality Standards
Date: Friday, November 12, 2021 4:01:26 PM
Attachments: YPDRBA-YPDWMG Comments HRL SSC_20211112.pdf


CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to Report Spam.


Thank you for the opportunity to comment on the Proposed Site-Specific Surface Water Quality
Standard for Chlorophyll-a for High Rock Lake.
 
Please find comments submitted on behalf of the Yadkin-Pee Dee River Basin Association and the
Yadkin-Pee Dee Water Management Group.
 
David
David K. Saunders, PE
Executive Director
336-416-3462
David.Saunders@hdrinc.com


http://www.yadkinpeedee.org
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November 12, 2021 



Christopher Ventaloro  
NC DEQ-DWR Planning Section 
1611 Mail Service Center 
Raleigh, NC 27699-1611 



SUBJECT: Joint Comments from the Yadkin-Pee Dee River Basin Association and the Yadkin-Pee Dee 
Water Management Group on Proposed Site-Specific Chlorophyll a Standards for High Rock Lake 



Dear Mr. Ventaloro: 



Executive Summary 
The Yadkin-Pee Dee River Basin Association (YPDRBA) and the Yadkin-Pee Dee Water Management 
Group (YPDWMG) support the components of the proposed rules to adopt site-specific water quality 
standards for High Rock Lake (HRL) that are based upon the unanimous recommendations of the 
Scientific Advisory Council (SAC). We believe other aspects of the proposed rules are not well-justified 
and require additions or modifications prior to adoption by the Environmental Management 
Commission (EMC). 



Our associations support moving forward with nutrient management efforts even if the rule for the site-
specific water quality standard is delayed. An approach to doing this is outlined in a white paper 
developed by the YPDRBA in 2019 (Executive Summary attached). A collaborative and adaptive 
approach is what is necessary to begin timely efforts to improve the water quality of HRL and not allow 
the HRL nutrient management strategy to repeat the same process that has led to meaningful 
limitations on the outcomes associated with nutrient management rulemaking process for other NC 
watersheds. 



Introduction 
The YPDRBA and the YPDWMG support the NC Department of Environmental Quality (DEQ) – Division of 
Water Resources (DWR) efforts to develop nutrient criteria to protect the uses of the waters of the 
state. The proposed site-specific chlorophyll a standard for HRL is the first step in DWR’s Nutrient 
Criteria Development Plan (NCDP) process agreed upon with US EPA. Many of the components of the 
proposed rules are based upon the unanimous recommendations of the Scientific Advisory Council (SAC) 
created to assist the NCDP process, which the YPDRBA and YPDWMG support. However, improvements 
are necessary. The adoption of this standard will allow the DWR to finally move forward with 
development of nutrient management efforts for HRL which have been delayed because of this process. 



Our comments on the proposed chlorophyll a standard for HRL are organized as follows: 



• Background on the YPDRBA, YPDWMG, and nutrient management efforts
• Review of positive features of the proposed rule
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• Review of necessary improvements to the rules 
• Path forward on Nutrient Management 



The comments in this letter are offered on behalf of the YPDRBA and YPDWMG, and not individual 
members of either the YPDRBA or YPDWMG. 



Background on the YPDRBA, YPDWMG, and Nutrient Management 
Efforts 
The YPDRBA is a coalition of National Pollutant Discharge Elimination System (NPDES) permit-holding 
point source dischargers, initially formed to collaboratively conduct required water quality sampling. 
The association monitors over 70 stations throughout the basin monthly for dissolved oxygen, turbidity, 
fecal coliform, and other water-quality parameters. Formed in 1998, the group has taken on a broader 
leadership role in watershed management in recent years. To date, the members of the YPDRBA have 
collectively invested millions of dollars to monitor water quality, advance treatment levels at several 
wastewater treatment plants, performed reviews of water quality models of HRL, and prepare a cost 
analysis of potential nutrient lowering scenarios for the HRL watershed. The members, including those 
downstream of HRL, support the State’s mission to improve and protect water quality in reservoirs 
around the state and understand that developing a stakeholder-led strategy for HRL may set the stage 
for nutrient loading reduction strategies in other reservoirs if needs arise.  



As an organization, the YPDRBA has developed vision and mission statements. Also, the members 
upstream of HRL have also developed a specific mission statement. These are as follows: 



• YPDRBA Vision Statement – To play a leading role in the overall enhancement of water quality 
throughout the Yadkin-Pee Dee River Basin to a plateau that places the river among those of the 
highest quality in the United States. 



• YPDRBA Mission Statement – To pool financial resources and expertise of private and public 
organizations and individuals to monitor the water quality of the Yadkin-Pee Dee River Basin and 
to evaluate, recommend and assist with the implementation of cost-effective management 
strategies that will reduce, control and /or manage pollutant discharge into the basin to 
preserve the basin as a major sources of water supply. 



• HRL Watershed Members Mission Statement – Through active participation in the High Rock 
Lake Nutrient Criteria Development, we will work collectively to engage with NC DEQ and other 
stakeholders such that it results in comprehensive, cost-effective, flexible, and adaptive process 
and requirements. 



The YPDRBA has been working collaboratively with DWR on HRL water quality since the lake was first 
identified as impaired for chlorophyll a in the early 2000s. These collaborative efforts included 
participating in a Technical Advisory Committee (TAC) to guide monitoring and model development 
activities for HRL and its watershed. The association has supported monitoring and modeling efforts 
financially through payment for monitoring, applications for funding to support the state efforts, and 
hiring of consultants to provide input both to monitoring and modeling efforts but also for the criteria 
development process. The monitoring activity to support watershed/lake nutrient response modeling 
occurred from 2005 to 2009 and the modeling was not completed until about 2016. The YPDRBA has 
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been financially supporting consultant efforts to help move the nutrient management process along 
since about 2015.  



Recently, the YPDRBA collaboration efforts have expanded to include working with the Yadkin 
Riverkeeper organization on their efforts to manage water quality in the river basin, reaching out to 
other potential watershed stakeholders such as NC DOT and agricultural community organizations, and 
also coordinating with the newly formed YPDWMG on issues of mutual concern in the river basin. 



The YPDWMG was developed through a collaborative effort by a workgroup of 18 Governmental, public 
water utility and reservoir operator parties providing service within the Yadkin-Pee Dee Basin. The 
discussions began in 2015 and progressed to a point where a formal organization was formed in 2016. 
The YPDWMG provides a structure for regional collaboration that can coordinate activities and explore 
mutually beneficial ways to protect and develop our water supply – and save money and time. Regional 
collaboration by our water supply managers is a one step towards our goal – enhance the welfare of 
Yadkin-Pee Dee residents by jointly planning for the sustainable use of water from the river basin. The 
group works together to plan for the water supply of the Yadkin-Pee Dee River Basin. 



The YPDRBA and YPDWMG have been very concerned with the delay in development of a nutrient 
management strategy until a site-specific standard is adopted because the data supporting the modeling 
tools is becoming outdated. For this reason, the YPDRBA developed a white paper proposing a path 
forward on nutrient management using adaptive management concepts which was given to DWR in 
June 2019 (See attached white paper Executive Summary). The strategy presented in this white paper 
recognized the criteria development/rule-making process would take time but would have allowed 
implementation steps to start immediately since many of the initial actions in nutrient management 
aren’t sensitive to modest adjustments to the nutrient management target. It was adaptive because 
there have been many changes in the HRL watershed since the baseline land cover (early 2000s) used 
for the current watershed model to predict the transport of nutrients to the lake for the nutrient 
response model. This will be discussed further later in our comments. 



Review of Positive Features of the Proposed Rule 
The proposed site-specific chlorophyll a standard for HRL was developed based on some of the 
recommendations from the SAC established as part of the NCDP process. After nearly 5 years of 
deliberations, the SAC published their findings in May 2020 (Attachment C of the EMC information 
package for this rulemaking]. The YPDRBA and YPDWMG generally support the recommendations of the 
unanimously approved SAC report and the aspects of the proposed rules based on their 
recommendations as described briefly below. 



Magnitude 
The recommended magnitude of 35 ug/L was recommended based on a detailed review of information 
pertaining to the relationship of chlorophyll a levels that were supportive of specific water uses. The SAC 
identified a range of 25-40 ug/L as generally supportive of primary recreation, water supply and aquatic 
life uses. The SAC also looked at information pertaining to whether the designated uses of HRL were 
being supported. This included a special study of algal toxin levels in the lake in 2016 that indicated that 
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toxin levels were below proposed criteria levels to protect primary recreation and water supply. They 
recommended a magnitude of 35 ug/L “in the upper half of the potential range in acknowledgement of 
the favorable indicators of use attainment in High Rock Lake, such as a thriving fishery and low algal 
toxin levels observed in summer of 2016.” However, we support this magnitude in conjunction with the 
SAC recommendations on exceedance frequency as described in our comments regarding “Necessary 
Improvements to the Rules”. 



Geometric mean 
The SAC examined a range of information and determined that there was a lack of any nutrient driven 
acute effects in HRL. They also determined that the criterion should be based on “long-term or chronic 
effects of nutrient driven enhancement of primary production”. They thought that a criterion based on 
the central tendency of data collected during the growing season for the area being assessed was most 
appropriate. They selected a geomean based on an EPA recommendation that this was the best 
measure of central tendency for log-normally distributed data such as chlorophyll a. In addition, they 
identified several other states that are implementing a chlorophyll a criterion based on geomean values. 



Seasonal application 
The SAC recommended that the geomean be calculated based on data collected during the growing 
season and recommended April-October be specified as the growing season for HRL. This is consistent 
with other seasonal requirements in NC water quality rules and is a realistic representation of the 
growing season. However, it should be noted that the SAC did not do a detailed analysis to support the 
determination of April-October as the growing season for HRL. 



Minimum Data Requirements 
We agree with the minimum data requirements in the proposed rule of having data in five of the seven 
months in the April to October period as was recommended by the SAC. However, it should be noted 
that data collection by DWR is typically skewed towards the warmer five months – May through 
September. The geometric mean of data collected in the warmest five months, normally during good 
weather conditions, will provide markedly different results from a geometric means calculated based on 
data collected in all seven months or daily predictions from a water quality model for the same stations 
in April through October. Below is comparison of model results and monitoring data for three HRL 
station for 2006 through 2009 based on data that DWR provided to the SAC. 



Comparison of Actual and Predicted Geomean Values  
for Chlorophyll a in HRL (ug/L) 



  YAD152C YAD169F YAD169B 
  Actual(1) Model(2) Actual(1) Model(2) Actual(1) Model(2) 



2005 - 42.4 - 36.7 - 39.8 
2006 59.6 49.6 38.3 30.2 34.6 35.6 
2007 - 41.5 - 27.0 - 31.4 
2008 53.4 37.6 40.3 26.0 32.5 29.0 
2009 53.0 36.1 43.4 34.3 36.0 36.2 



1. Actual data from the SAC report on the chlorophyll a recommendation (Attachment C of DWR 
information package for the proposed rule) 



2. Model prediction from appendix of YPDRBA White Paper 
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This difference is expected when comparing data where the means are calculated using different 
averaging periods and data are also representative of different seasonal time periods. The YPDRBA and 
YPDWMG are not suggesting that DWR alter the rule but that they routinely include the other two 
months in their sampling efforts. We believe data collection should ideally occur in all seven months. 



Spatial Extent 
The specification that chlorophyll a measurements will be based on depth-integrated samples in the 
photic zone is an improvement over the existing statewide freshwater standard language. This is a 
typical limnological method and part of DWR’s monitoring standard operating procedures (SOP). It 
prevents biasing resulting with floating material. Because it is part of the SOP, this spatial definition 
should have been included in the statewide standard and not just the HRL site-specific standard. 



Review of Necessary Improvements to the Rules 
The draft rules do not align with SAC recommendations and the deviations are not justified based on 
supporting material provided to the public and the EMC to support going forward with rulemaking 
(attachments B and D of the packages provided to the EMC). The YPDRBA and YPDMG’s comments on 
these deviations are described in the following subsections. 



Not-to-Exceed Structure of the Standard 
The proposed site-specific standard is structured similarly to other criteria in the NC Water Quality 
Standards rules – as a not-to exceed (NTE) numeric value – and does not specify a frequency component 
in the rule. Therefore, any exceedance of the proposed geometric mean criterion would be considered 
not attaining the water quality standard. The SAC recommended that the HRL site-specific standard 
specify a frequency of more than once in three years (> 1 in 3 years) as indicating the proposed standard 
was not being attained. They reviewed other similar requirements in other states and provided a 
rationale for this recommendation to be included in the rule.  



In making their proposal, DWR acknowledged the seasonal and year-to-year variability in chlorophyll a 
measurements and indicated that more than one year of data be included for assessing whether an 
assessment unit was meeting the standard or not. One reason DWR provided for not including the SAC 
recommended frequency in the proposed rules, was that the SAC did not recommend a delisting 
approach in their report. However, the NTE structure of the standard would allow legal interpretation of 
data as not attaining the water quality standard that could just rely on one year of data. Reliance on one 
year of data was not the intent of the SAC nor the apparent intent of DWR based on the discussion in 
Attachment B of material provided to the EMC. 



As analyzed in a recently prepared Technical Memorandum for the North Carolina Water Quality 
Association (NCWQA TM, September 2021), the attainment of the proposed water quality standard 
based on the NTE structure of the rule will require about a 21 percent additional reduction in the long-
term average chlorophyll a in HRL when compared with the SAC recommendation. This additional 
reduction is not justified based on the many positive indicators of use support for the lake detailed in 
the SAC report. The NCWQA TM also notes that this will reduce the average chlorophyll a to levels below 
the levels cited by the SAC as necessary to continue to support the warmwater fishery in HRL. The 
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analysis indicates that to be equivalent to the SAC recommendation of a geometric mean of 35 ug/L 
chlorophyll a with a >1 in 3 years frequency indicating non-attainment, the NTE geometric mean would 
need to be 44 ug/L. 



In developing a management strategy to address impairment, the NTE structure would also be used to 
justify more stringent nutrient removal requirements than would be necessary to meet a > 1 in 3 years 
frequency criterion. Based on a review of HRL nutrient response modeling simulations for 2005 to 2009 
(the period used for calibrating the model and assessing baseline conditions) completed for the YPDRBA 
white paper, it is estimated that more than 10 percent additional total phosphorus removal could be 
necessary to meet the NTE structure of the proposed rule versus the SAC recommended > 1 in 3 years. 
The cost analysis included in DWR’s Regulatory Impact Analysis (Attachment D of the material provided 
to the EMC) estimated potential costs associated with a comparison to the existing water quality 
standard for chlorophyll a but did not do a thorough analysis that also considered the SAC frequency 
recommendation. Based on the data presented in this and the preceding paragraph, the difference in 
the application of the two frequency requirements are potentially significant and warrant a further 
understanding of the public, especially from a financial impact standpoint, to sufficiently comment on 
DWR recommendation. 



DWR also did not utilize the Criteria Implementation Committee (CIC) to provide input to 
implementation considerations for the SAC frequency recommendation and the proposed rules. After 
DWR developed the draft rule in November 2020, the CIC was briefed once through a virtual meeting on 
December 3, 2020 and asked to provide initial input especially regarding potential costs. DWR had not 
prepared the Regulatory Impact Analysis at the time of this meeting and minutes of this meeting have 
not been made available. The CIC was not afforded an opportunity to provide input to other 
implementation considerations such as the frequency recommendation of the SAC and how this 
impacted the DWR assessment methodology. This lack of involvement of the CIC is clearly inconsistent 
with the purpose and duties of the CIC set forth in its charter 
(https://deq.nc.gov/media/8749/download). Presentation information on the proposed rules provided 
by DWR at briefings to the EMC and for the public hearing on October 28, 2021 indicating that the CIC 
had meaningful input is misleading and clearly disingenuous. 



Narrative Component of the Proposed Standard 
Water quality standards guidance from US EPA has long contained information on narrative water 
quality criteria where there is insufficient information to adopt numerical criteria. The NC water quality 
standards rules include several different narrative criteria including one in 15A NCAC 2B. 0211(4) that is 
part of the existing standard for chlorophyll a:  



The Commission or its designee may prohibit or limit any discharge of waste into surface waters 
if the surface waters experience or the discharge would result in growths of microscopic or 
macroscopic vegetation such that the standards established pursuant to this Rule would be 
violated or the intended best usage of the waters would be impaired. 





https://deq/
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The subsection including the site-specific chlorophyll a standard for HRL was structured so that this 
narrative no longer applied to HRL. Therefore, an additional narrative criterion was added to the end of 
the proposed standard for HRL as follows: 



Chlorophyll a shall not occur in amounts that result in an adverse impact as defined in 15A NCAC 
02H .1002. 



The YPDRBA and YPDWMG think it is inappropriate for several reasons. 



• First, there is nothing site-specific about this proposed standard. It would be most appropriate 
as a rewrite or an addition to the existing narrative criterion and the rule rewritten so that it also 
applied to the site-specific case for HRL. 



• Second, no implementation information for this narrative criterion was provided. In its 
Regulatory Impact Analysis, DWR indicated it was adding the narrative because of the 
suggestion by the SAC that shallow areas be excluded from application of the numeric standard. 
DWR chose to not exclude shallow areas from the application of the numerical criterion but 
indicated they added the narrative standard to address the SAC comment. The CIC did ask how 
this would be implemented in the meeting on December 3, 2020, and no information was 
provided to them. US EPA guidance suggests (it is not required for non-priority pollutants) that 
information on the methods to be used to implement narrative criteria be included in the rule or 
in the information submitted to EPA to support approval of the rule. We believe this information 
is also needed for the public to adequately comment on the implications of the rule and for the 
EMC to consider these comments in their final decision.  



• The YPDRBA and YPDWMG also believe that “no adverse impact” is a very stringent requirement 
and that the narrative standard should more appropriately relate to a preclusion of designated 
uses as already provided in this rule [15A NCAC 2B .0211(2)]. DWR indicates that the narrative 
references “adverse impact” since a definition was previously adopted by the EMC (15A NCAC 
02H .1002) and approved by the Rules Review Commission 



• Finally, this narrative is poorly structured. Chlorophyll a is a pigment and the measurement of 
this pigment is an indicator of algal biomass in a water body. In and of itself, it does not cause 
impairment but is an indicator of algal biomass. This is in contrast to a water quality criterion for 
a toxic substance that could directly cause an impairment. We suggest that a more technically 
appropriate structure for this narrative would be as follows: 



Chlorophyll a shall not occur in amounts that indicate excessive growth of microscopic 
vegetation resulting in a preclusion of use pursuant to 15A NCAC 2B .0211 (2). 



The YPDRBA and YPDWMG recommend that DWR staff develop information for public review on how 
DWR and the EMC will implement this narrative prior to the EMC moving forward with adoption. This 
could include identification of several scenarios where use of the narrative was appropriate with 
associated implementation actions and costs identified. Otherwise, the EMC is adopting a criterion 
where no information is being provided to the public on how it will be used. 











Page 8 of 10 



Spatial Considerations 
In contrast to many States’ water quality standards for chlorophyll a, the proposed rule provides no 
guidance on how the geometric mean is to be interpreted spatially within HRL. The SAC 
recommendation was based upon central lake and arm water quality stations and was not intended to 
apply to shallow cove areas. The SAC report discussed two options for assessing attainment of the 
chlorophyll a water quality standard; either the station-by-station approach generally used by DWR, or 
by establishing assessment units (Aus) based on limnological based reservoir zones. The SAC report did 
not reach a consensus on the approaches but discussed the advantages and disadvantages of both 
approaches. Our associations support an AU based approach to assessing attainment and developing 
nutrient management plans for HRL. Further, we believe the rule should include language that the 
standard should be applied to major limnological zones of HRL. 



Assessment Methodology 
The DWR proposed assessment methodology is not part of the rulemaking but was included in 
information developed to support the rules as information to the public, regulated community, and 
EMC. The EMC typically approves assessment methodologies about every two years in advance of DWR 
preparing its water quality assessment reports to EPA required under section 305(b) and 303(d) of the 
Clean Water Act. 



In its overview of the proposed changes (Attachment B of the material provided to the EMC), DWR 
discussed assessment frequency and the relationship to the SAC recommendation of > 1 in 3 years for 
assessing impairment of the geomean standard. The discussion indicates that DWR typically assesses 
lakes on a rotating basis and thus only has data every five years. They indicate confusion on how they 
could implement the > 1 in 3 years recommendation of the SAC with only their typical limited 
assessment data. They also downplay the SAC recommendation as not being well-supported and 
indicate that the SAC did not recommend a de-listing methodology to use with the > 1 in 3 years 
frequency. 



DWR is using its assessment approach as a justification for not including the recommended SAC 
frequency in the rule. The YPDRBA believes this is circular logic and that DWR could still use its proposed 
assessment approach for situations with limited data even if the rule included the SAC recommended 
frequency. Comments from the NCWQA provide further recommendations on how the assessment 
methodology could be adjusted based on inclusion of the SAC recommended > 1 in 3 years frequency in 
the rule. Further, including the > 1 in 3 years frequency in the rule would provide an incentive to the 
YPDRBA and others to provide more data for assessment purposes in the years where DWR was not 
monitoring. Additional monitoring is easy to justify to provide better data for assessment purposes and 
development of adaptive strategies whether this is done by state resources or by local groups.  



Path forward on Nutrient Management 
DWR has indicated that after adoption of the proposed rules pertaining to HRL, they will begin moving 
forward with a process to develop a nutrient management strategy for HRL. As a preface to this, they 
have been providing periodic briefings at YPDRBA bi-monthly meetings on various aspects of the 
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development of nutrient management plans. It is anticipated that after finalization of this rulemaking, 
DWR will ramp this up, broaden the stakeholder groups to represent the watershed and begin the 
process to develop an approach to nutrient management in the HRL watershed. It is anticipated that this 
process would eventually lead to rules, similar to those for Falls and Jordan Lakes, for implementation of 
the nutrient management requirements. The draft timetable recently provided by DWR indicates these 
rules could be finalized by October 2024. We believe this process may take up to five years or longer for 
the completion of rulemaking.  



The YPDRBA and YPDWMG are of the opinion that DWR’s typical rulemaking process is not the optimal 
approach to achieving meaningful water quality objectives for HRL; as the experience in other 
watersheds in NC, the rulemaking approach has not achieved the desired outcomes either in 
implementation timing or water quality improvement. As outlined in the YPDRBA’s white paper, an 
approach that provides for early implementation wins and a process that adapts to new data and 
insights from water quality data collection and modeling provides an alternative with great potential. 
Ultimately this approach will provide all HRL stakeholders a structured process to understand, 
incrementally redefine necessary water quality improvement strategies, and define investments in 
meeting water quality objectives.  



As indicated in the introduction, the YPDRBA and YWMG are very concerned that the deliberate process 
used by DWR in moving forward with nutrient criteria has allowed the previously developed modeling 
tools to become outdated. The modeling tools were developed by a contractor to EPA based on 
collaborative data collection and input through a technical advisory committee. The baseline data for 
the lake monitoring data used to develop the nutrient response model was 2005 to 2009. While this 
means lake data is more than 12 years old, we believe the lake nutrient response model may possibly 
have some value for assessing potential response of the lake to reductions in nutrient loads from the 
watershed. Our associations have even less confidence in the watershed model. 



An updated watershed study and refinement/replacement of the watershed model is necessary to 
support rigorous nutrient management planning. The watershed model relied on early 2000s land cover 
to estimate nonpoint source loads and did not directly consider animal operations in its approach to 
estimating watershed loadings. While point source loadings in the model can (and have been updated), 
the outdated land cover and lack of current estimates of potential inputs from animal operations is a 
major deterrent to being able to develop a sound technical basis for a nutrient management strategy. As 
an illustration of this problem, the Yadkin Riverkeeper organization recently worked with the Piedmont 
Triad Regional Council to prepare a report entitled “Roadmap to a Cleaner Yadkin” (August 2020). This 
report includes very useful information for the watershed and recommendations for moving forward. 
Representatives of the YPDRBA and YPDWMG participated in the review process for this report as did 
representatives of state and local agricultural agencies. Several agricultural agencies pointed to the lack 
of any substantiated data to support estimates of agricultural inputs (as mostly estimated using the 
watershed model) and raised objections to the report.  



Our associations believe this issue will impede getting consensus on a “traditional nutrient management 
approach” used by DWR and believes a more adaptive approach is appropriate that potentially does not 
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rely on completion of rulemaking prior to implementation of some nutrient management steps. As an 
initial step towards this process, the YPDRBA developed a white paper outlining a potential nutrient 
management approach in 2018-19 and presented this to DWR in May and June 2019. The YPDRBA 
received very little response form DWR other than it was useful information and they intended to follow 
their typical stepwise approach to nutrient management in the HRL watershed. In response to the lack 
of enthusiasm from DWR, the YPDRBA has reduced consultant efforts regarding nutrient management 
and paused supplemental monitoring of HRL. 



With the adoption of the proposed rule, we believe it is important to step back and determine whether 
additional technical studies in the watershed are necessary to support nutrient management planning in 
the watershed. As proposed in the YPDRBA white paper, the organization is willing to consider some 
initial strategies/actions to reduce nutrient loading in the short-term while these additional 
studies/modeling efforts are developed. The organization will also consider providing technical 
resources in support of the effort. This collaborative and adaptive approach is what is necessary to begin 
timely efforts to improve the water quality of HRL and not allow the HRL nutrient management strategy 
to repeat the same process that has led to meaningful limitations on the outcomes associated with 
nutrient management rulemaking process for other NC watersheds. 



Conclusion 
The YPDRBA and the YPDWMG appreciate the opportunity to comment on the EMC rule making process 
for HRL. This written letter augments the oral statements of our members and consultants at the public 
hearing on October 28, 2021. 



Sincerely 



  
Courtney Driver, P.E. 
Chair, Yadkin-Pee Dee River Basin Association 
 



Jim Behmer. P.E. 
Chair, Yadkin-Pee Dee Water Management Group 



Copies:  YPDRBA Members 
 YPDWMG Members 
 Danny Smith, DWR Director 
 Stan Meiburg, EMC Chairman 
 EMC Members 
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Executive Summary
High Rock Lake is listed as impaired by the State of North Carolina and has received this designation 



demonstrated by water quality sampling of the reservoir. In 2014, the State initiated a Nutrient Criteria 
Development Plan (NCDP) process to develop a statewide framework for nutrient management. High 
Rock Lake was selected as one of the three pilot areas for the NCDP process because a watershed and 
nutrient response model was near completion for the lake. The members of the Yadkin Pee Dee River 
Basin Association (YPDRBA) are taking an active role in this NCDP process and have initiated a 
stakeholder-led Nutrient Management Strategy (NMS) for High Rock Lake with the goal of implementing 
nutrient loading reductions across all sources in the watershed. A key objective of the YPDRBA 
throughout this process is to integrate lessons learned from nutrient management strategies in other 
river basins across the State so that water quality improvement results are achieved in a more cost-
efficient and efficient manner.  



The purpose of this white paper is to document steps taken 
to develop an adaptive NMS for High Rock Lake and its 
watershed through:



The collaborative history between the YPDRBA and 
North Carolina Department of Environmental 
Quality (NC DEQ) during this NMS process to date, 
including the YPD
other stakeholders (Figure ES-1).
Efforts made by the YPDRBA and other stakeholders 
to advance science and contribute to a better 
understanding of water quality in the High Rock 
Lake watershed.
Development of a strategy framework that 
addresses reduction goals for both point and nonpoint sources



Key objectives



Ensuring implementation costs are considered early, alongside modeling results, in the NMS 
development process. 
Incorporation of lessons learned from other nutrient reduction strategies across North Carolina 
and the eastern U.S. 



The YPDRBA has developed a strong understanding of the science driving the watershed and water 
quality models, the limitations of these models, and how they can be used for decision-making within 
the NMS. The research to date demonstrates that a strategy of focusing on phosphorus reduction is a 
viable approach to achieving water quality goals in High Rock Lake. This strategy is supported by the 



e of the models to test nutrient reduction scenarios as well as work conducted by NC DEQ. 



This strategy would be best supported through the creation of a watershed-scale NPDES permit that 
could be framed to address High Rock Lake now and staged to be ready for nutrient management needs 
in other Yadkin-Pee Dee River reservoirs as they are Identified. Cost will also continue to be a 
component of the strategy, to support decisions regarding where YPDRBA investments yield the most 
pounds of nutrient reduction per dollar invested. The path forward is outlined in Table ES-1. 



The Mission Statement of the High 
Rock Lake Dischargers within the 
YPDRBA:



the High Rock Lake Nutrient 
Criteria Development, we will work 
collectively to engage with NC DEQ 
and other stakeholders such that it 
results in comprehensive, cost-
effective, flexible, and adaptive 
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Figure ES-1. High Rock Lake Nutrient Management Timeline
Highlighting YPDRBA and NC DEQ Major Milestones to Date.



The success of this adaptive management approach, beginning with phosphorus reductions and a 
watershed NPDES permit, will be evaluated through periodic reviews by NC DEQ, the permit holders, 
and the stakeholders. Seasonal monitoring will continue and as more data are collected, benefits of the 
phosphorus reduction strategy can be evaluated. This evaluation could occur every 10 years to 
normalize for changing weather patterns and other variables such as the natural sediment loading in the 
Yadkin River. This effort will also include re-evaluation of the need for further steps in a nitrogen 
reduction strategy. In total, the implementation of this NMS is expected to positively benefit the water 
quality in High Rock Lake and is flexible for adaptation to other reservoirs along the Yadkin-Pee Dee 
River.  



Path forward and key responsibilities are listed in Table ES-1. The YPDRBA anticipates the future timeline 
as shown in Figure ES-2. 
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Table ES-1. High Rock Lake Nutrient Management Strategy Path Forward



Actions Responsible Entities 



Revision of the chlorophyll a water quality standard to reflect a 
seasonal geomean concentration of 35  



NC DEQ and the Environmental 
Management Commission 



Support a TP reduction goal of approximately 35 percent among 
point sources for implementation in one permit cycle once in a 
NPDES permit 



YPDRBA 



Develop a point source plan to optimize facilities for total nitrogen 
(TN) reduction in future permit cycles if it becomes necessary 



YPDRBA and NC DEQ 



Evaluation of nutrient reduction potential from nonpoint sources; 
any action is likely to limit both TP and TN loading 



NC DEQ and other stakeholders 



Continue cost analyses of potential point source and nonpoint 
source actions to maximize investment measured as pounds of 
nutrient reduction per dollar invested; nutrient credit trading may 
be one way to achieve this 



YPDRBA 



Continuation of seasonal monitoring of 2 stations in High Rock Lake YPDRBA 



Periodic review and adaption of NMS, every 10 years NC DEQ and stakeholders 



 



 



 



Figure ES-2. High Rock Lake Nutrient Management Strategy Implementation Timeline  
Highlighting the YPDRBA Vision for the Path Forward. 
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Acronyms and Abbreviations
NH4OH ammonium hydroxide  



CGIA Center for Geographic Information and Analysis  



CIC Criteria Implementation Committee  



DMRs discharge monitoring reports  



DO dissolved oxygen  



FERC Federal Energy Regulatory Commission  



µg/l micrograms per liter 



mg/l milligrams per liter  



MS4s municipal separate storm sewer systems  



NPDES National Pollutant Discharge Elimination System  



NC DOT NC Department of Transportation  



NPV net present value  



NO2+NO3-N nitrite+nitrate nitrogen  



NH3-N Nitrogen compounds include ammonia-nitrogen  



NC DEQ North Carolina Department of Environmental Quality  



NC DEQ North Carolina Department of Environmental Quality  



NC DWQ North Carolina Division of Water Quality  



NC DWR North Carolina Division of Water Resources  



NNC numeric nutrient criteria  



NCDP Nutrient Criteria Development Plan  



NMS Nutrient Management Strategy  



NRM Nutrient Response Model  



O&M operations and maintenance  



PTRC Piedmont Triad Regional Council  



SAC Scientific Advisory Council  



TAC Technical Advisory Committee  



TAC technical advisory committee  



TKN total Kjeldahl nitrogen  



TN  Total nitrogen  



TP total phosphorus  



EPA U.S. Environmental Protection Agency  



USDA United States Department of Agriculture  



US EPA United States Environmental Protection Agency  



YPDRBA Yadkin Pee Dee River Basin Association  
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From: Rhonda Locklear
To: SVC_2B_HRL_PHComments_2021
Cc: Bill Kreutzberger (bkreutzb@gmail.com); Mick Noland; Briant, Alton; Cain, Donna; Damon Forney; Dunn


Wastewater; THOMAS, EDDIE B; Fields, Dianne L; Garner, Timothy R.; Hugh Bledsoe
(hbledsoe@elizabethtownnc.org); James R. Perez; Jamie Lewis (jamie.r.lewis@chemours.com); Kenny Fail; Matt
Lewis (matt.lewis@sptech.com); Newton, Kyle; Rhonda Locklear; Safrit, Donald Lee; Braman, Sarah; Seann
Byrd; Stephen Harrell; T Garner Personal; Trudy B. McVicker


Subject: [External] MCFBA Comments on Proposed HRL Chlorophyll a Standards
Date: Tuesday, November 9, 2021 2:16:17 PM
Attachments: Signed MCFRBA High Rock Lake Comments.pdf


CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to Report Spam.


To Whom It May Concern,
 
Please find the attached Middle Cape Fear Basin Association (MCFBA) comments on Proposed Site –
Specific Chlorophyll a Standards for High Rock Lake.
 
Respectfully,
Rhonda Locklear
W/R Environmental Programs Manager
Fayetteville Public Works Commission
PO Box 1089
Fayetteville, NC  28302
910-223-4702
910-484-1228 ( fax )
 
The information contained in this communication (including any attachment) is intended
solely for the use of the individual or entity named as the addressee(s) in the email. If you
have received this transmission in error, please reply and notify us of this error and delete this
message. You should check this communication and any attachments for the presence of
viruses. The Fayetteville Public Works Commission accepts no liability for any damage
caused by any virus transmitted by this communication.
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