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Executive Summary

The Academic Advisory Committee (AAC), in its 2016 report, proposed candidate No-
Observed-Effect Concentrations (NOECs) and Observed-Effect Concentrations (OECs) for total
nitrogen (TN) and total phosphorus (TP) in wadeable freshwater streams of Virginia's Mountain
and Piedmont ecoregions. The Virginia Department of Environmental Quality (DEQ) tasked the
fiscal year (FY) 2026 Academic Research Group (ARG) with testing how well these candidate
thresholds predict the impairment status of streams using monitoring data collected since 2014.

This report presents results from a 2015-2025 validation dataset comprising 681 station/period
units (310 Mountain, 371 Piedmont) constructed from DEQ's probabilistic and biological-
ambient monitoring records. The dataset was partitioned into two non-overlapping six- and five-
year assessment windows. Each station/period received a hypothetical assessment
(H-assessment) following AAC (2016) procedures and was tested against the candidate
thresholds.

The validation produces three principal findings:

* The 2016 NOECs are largely reproducible. Re-derived 90th-percentile NOECs, from the
existing reference baseline plus 39 new reference units, fall within +6% of the 2016 values
for all four region/nutrient combinations.

» NOEC false-pass rates differ between ecoregions. In the Mountain ecoregion, both the 2016
NOEC:s and the refined 90th-percentile NOECs predict "not impaired" for approximately
18% of station/periods that are in fact H-impaired. In the Piedmont, the corresponding false-
pass rate is approximately 36% regardless of whether the original or refined thresholds are
used.

* The 2016 candidate OECs are almost never exceeded and are thus operationally limited. Of
168 station/periods with sufficient observations to compute ten-percent-rule (TPR)
concentrations, only two exceed any of the 2016 OEC thresholds. Refined OECs, derived
from a conditional-probability analysis of the new validation data, are lower than the 2016
values, but the underlying conditional-probability curves reach 100% impairment probability
at moderate nutrient concentrations, indicating confoundment by non-nutrient stressors.

On the basis of these findings, this report makes three recommendations. First, the 2016 NOECs
may be adopted essentially unchanged as Mountain-ecoregion screening thresholds, with a
documented expected false-pass rate of approximately 18%. Second, in the Piedmont ecoregion,
the NOEC framework should not be relied upon as a stand-alone screening tool as the false-pass
rate is too high at approximately 36%. As a result, benthic assessment will be required for most
sites regardless of nutrient concentrations. Third, the 2016 OECs should not be adopted. In its
2016 report, the AAC expressed concern that OEC values are "very high relative to nutrient
concentrations in most of the study region's streams." This concern is empirically confirmed by a
decade of additional data. DEQ should pursue an alternative OEC-development pathway.
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1. Introduction

The Water Quality Monitoring, Information and Restoration Act (§ 62.1-44.19:5) directs
Virginia DEQ to develop its biennial Integrated Reports in consultation with academic scientists.
To meet this requirement, DEQ has historically coordinated with the Virginia Water Resources
Research Center (VWRRC), which organizes the Academic Research Group (ARG, formerly the
Academic Advisory Committee, AAC) to address specific water-quality assessment questions.

Among the AAC's longest-running efforts has been the development of a "screening approach"
for nutrient criteria in Virginia's wadeable freshwater rivers and streams. The screening approach
as originally proposed (AAC 2012) is a three-stage procedure: nutrient threshold screening using
NOECs and OECs, followed by visual assessment for inconclusive sites, followed by benthic
macroinvertebrate assessment for still-inconclusive sites. The 2012 report (AAC 2012)
introduced this framework, including a successful 2008—2010 trial of the visual assessment stage
in which DEQ regional biologists identified nutrient-impaired sites with approximately 88%
accuracy. The 2016 report (AAC 2016) refined the threshold-screening stage by deriving
ecoregion-specific NOECs and OECs from DEQ monitoring data collected through
approximately 2014. The candidate values are reproduced in Table 1.

Table 1. Candidate AAC (2016) nutrient screening thresholds for Mountain and Piedmont
ecoregions.

Ecoregion NOEC" TN NOEC TP OEC' TN OECTP
(mg/L) (mg/L) (mg/L) (mg/L)

Mountain 0.59 0.029 6.0 0.90

Piedmont 0.62 0.054 3.1 0.46

* NOEC values are 90th percentiles of total nitrogen (TN) and total phosphorus (TP) distributions at reference station/periods
+ OEC values are ten-percent-rule (TPR) concentrations corresponding to a 90% probability of hypothetical impairment

The FY 2026 task scope addresses Stages 1 (threshold screening) and 3 (benthic assessment as
ground truth via the H-assessment). Stage 2 (visual assessment) is not re-evaluated here,
although its role is acknowledged in the recommendations.

The FY 2026 ARG work plan, Task 2, directs the ARG to use DEQ monitoring data collected
since 2014 to test how well the candidate NOECs predict non-impaired sites and how well the
candidate OECs predict impaired sites. Where classification error is elevated, the work plan
further directs that thresholds be refined using a split-sample design and revalidated. This report
presents results of both the simple validation and the threshold refinement, together with four
sensitivity analyses, and recommendations for DEQ's consideration.

Acronyms used throughout this report are defined below in Table 2.



Table 2. Acronyms and specialized terms used in this report.

Term Definition
NOEC No-Observed-Effect Concentration. Nutrient concentration below which streams are unlikely to
be impaired by nutrient enrichment.
OEC Observed-Effect Concentration. Nutrient concentration above which streams are likely to be
impaired by nutrient enrichment.
TPR Ten-Percent-Rule value. For n observations, the (1 + floor(n/10))-th highest value, mirroring
DEQ's assessment procedure for conventional toxicants.
VSCI Virginia Stream Condition Index. A multi-metric benthic macroinvertebrate index. Scores

below 60 indicate biological impairment.

H-assessment

Hypothetical assessment. Classification of a station/period as H-impaired, H-not impaired, or
H-indeterminate based on VSCI pass/fail counts and mean VSCI score.

Station/period A single monitoring location during a multi-year assessment window (here, 2015-2020 or
2021-2025).
FPR False-Pass Rate. Among station/periods called "not impaired" by NOEC screening, the fraction
that are actually H-impaired.
FFR False-Fail Rate. Among station/periods called "impaired" by OEC screening, the fraction that
are actually H-not impaired.
2. Data and Methods

2.1 Data Sources

DEQ provided a workbook of TN, TP, and Virginia Stream Condition Index (VSCI)
observations from all freshwater wadeable stream sites monitored by DEQ over 2000-2025, with
each VSCI observation associated with at least one same-station nutrient sample. The dataset

comprises two sheets: a water-quality sheet (16,851 rows; TN, TP, total suspended solids [TSS],
turbidity, field pH, dissolved oxygen, specific conductance, and quality-control [QC] flags) and a
VSCl/habitat sheet (4,020 rows; VSCI scores, total habitat score and four sub-metrics, and
percent urban land cover). Records are joined on station identifier and season-year (e.g., "Spring-
2018") for analyses requiring paired biological and chemical information.

Observations with quality-control codes "QF" (quality-control failure) and "O" (analysis lost)
were excluded. Below-detection values (QC code "U") were retained at the reported method

detection limit. A Plains ecoregion was included in the spreadsheet but excluded from analysis to
match the scope of the 2016 AAC report and the FY 2026 task definition.

2.2 Validation Window and Station/Period Construction

Following the AAC (2016) framework, the dataset was restricted to 2015-2025 and partitioned
into two non-overlapping assessment periods: 2015-2020 (six years) and 2021-2025 (five
years). For each combination of station and period, the following per-unit statistics were

computed:




* Counts of valid TN and TP observations; median, mean, and TPR concentrations of each.

» VSCI observation count, count of passing scores (>60) and failing scores (<60), and mean
VSCIL

» Period-aggregate filter inputs: mean total habitat score and sub-metrics; mean percent urban
land cover; minimum dissolved oxygen and pH; maximum pH and specific conductance.

Of 922 candidate station/periods, 681 had at least one VSCI observation and at least one nutrient
observation in the same window, and thus, they constituted the validation dataset. The
breakdown by ecoregion and period is shown in Table 3.

Table 3. Station/periods available for validation, by ecoregion and assessment period; a
station/period (S/P) requires at least one VSCI observation and at least one TN or TP observation
in the same window.

Ecoregion Period Total S/P With >10 TN obs With >10 TP obs
Mountain 2015-2020 170 50 50
Mountain 2021-2025 140 38 38
Piedmont 2015-2020 197 42 42
Piedmont 2021-2025 174 38 38

Total 681 168 168

2.3 Hypothetical Assessment

Each station/period was assigned to one of three H-classes following AAC (2016, p. 4):

* H-not impaired if either (a) the pass ratio of VSCI scores exceeds 65% and the mean VSCI
exceeds 60, or (b) the pass ratio is between 50% and 65% and the mean VSCI exceeds 65.

* H-impaired if either (a) the pass ratio is below 35%, or (b) the pass ratio is between 35% and
50% and the mean VSCI is below 55.

e H-indeterminate otherwise.

The resulting distribution across the 681 validation station/periods is 48.2% H-not impaired,
38.5% H-impaired, and 13.3% H-indeterminate. This is close to the AAC (2016) distribution
(46.8% / 37.5% / 15.7%, respectively), suggesting that the H-assessment framework applied to
the post-2014 data yields outcomes consistent with the era in which the candidate thresholds
were derived.

2.4 Simple Validation

For each ecoregion, three threshold tests were applied at the station/period level:

* NOEC joint screen: a station/period was predicted "not impaired" if both its TN and TP
statistics fell below the corresponding NOECs. The false-pass rate (FPR) is the share of these
"not impaired" predictions that are actually H-impaired.



* OEC joint screen: a station/period was predicted "impaired" if its TN or TP statistic met or
exceeded the corresponding OEC. The false-fail rate (FFR) is the share of these "impaired"
predictions that are actually H-not impaired.

* Combined screen: stations meeting the NOEC condition are "not impaired;" stations meeting
the OEC condition are "impaired;" all others are "indeterminate" and would require visual or
benthic assessment.

The median TN/TP statistic was used for the NOEC screen, mirroring the AAC (2016) Section
IV preference. The TPR statistic was used for the OEC screen, mirroring the AAC (2016)
Section II derivation method.

2.5 Threshold Refinement via Split-Sample Design

All validation stations (post-2014) were randomly partitioned into two halves — Half-A for
threshold development and Half-B for evaluation — at the station level rather than the
station/period level. Where a station contributed data to both assessment windows (2015-2020
and 2021-2025), both of its station/periods were assigned to the same half, keeping the
development and evaluation datasets mutually exclusive. Each station/period carries a Period
label determined by its sampling dates and a Half label determined by its station's random
assignment.

The split assignment was stratified within six Region x H-class strata to preserve comparable
biological-condition composition across halves. Each station was assigned a stratum based on its
worst-case H-class: H-impaired if any of its station/periods was H-impaired, H-indeterminate if
none was impaired but any was indeterminate, and H-not-impaired otherwise.

Refined NOECs were derived by applying the physical and chemical reference filters utilized in
the AAC 2016 "Full Database" methodology (SR59-2016 Section IV) to the aggregated
station/periods of the Half-A validation set. Following this methodology, the reference filter
based on percent urban land cover was not applied. Chemistry filters were applied strictly to the
most extreme recorded values within the multi-year assessment period: specific conductance
(maximum) < 250 puS/cm; dissolved oxygen (minimum) > 6 mg/L; and field pH (minimum and
maximum) between 6 and 9. Habitat evaluation filters (channel alteration, epifaunal cover,
riparian zone width, and total habitat score; plus embeddedness for the Mountain ecoregion)
were applied using a compliance-rate approach. For station/periods with five or more habitat
evaluations, > 80% of all observations were required to pass the respective thresholds (> 11 for
sub-metrics, > 140 for total score). For station/periods with fewer than five evaluations, 100%
compliance was required. These criteria identify stations where non-nutrient stressors are
unlikely to be confounding the biological signal. Station/periods meeting these reference criteria,
but possessing a mean VSCI < 60, were further excluded, consistent with SR59-2016 Section III.

This filtering approach yielded 39 new reference units (25 Mountain and 14 Piedmont), which
were appended to the 86 reference station/periods from Appendix A of SR59-2016 (2001-2012)



to form a combined reference distribution of 125 station/periods. The 90th and 75th percentiles
of TN and TP medians across this combined set were taken as candidate refined NOECs.

Refined OECs were derived using the AAC (2016) Section II conditional-probability method
applied to Half-A station/periods with >10 nutrient observations, the minimum required to
compute a TPR value. For each candidate concentration x, the fraction of station/periods with
TPR > x classified as H-impaired was computed, yielding an empirical conditional-probability
curve P(H-impaired | TPR > x). A smoothing spline was fit to this curve, and the TN and TP
concentrations at which the spline first reached P = 0.90 were taken as the refined OEC values.
In the 2016 report, the team used the software program JMP (v.11.0) to create LOWESS curves
using the “flexible split fit” option with a lambda value of 0.01. In this report, the analysis was
replicated in MATLAB (2024) using a cubic smoothing spline algorithm with a smoothing
parameter of 0.99, which showed strong visual similarity to the LOWESS curves.

Both the 2016 and refined thresholds were then applied to Half-B station/periods using the joint
screen defined in Section 2.4, and the false-pass rate (FPR) and false-fail rate (FFR) were
computed for each threshold set.

3. Results

3.1 Simple Validation of 2016 NOECs

Figure 1 shows the distribution of validation observations through time. Both ecoregions are well
represented across the 2015-2025 window.

150 Paired VSCI + TN + TP per year by ecoregion, 2015-2025 validation window
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[ Piedmont
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Figure 1. Sites with paired Virginia Stream Condition Index (VSCI) scores and nutrient
observations per year by ecoregion in the 2015-2025 validation window.

Figure 2 displays each station/period in TN-TP space, colored by H-assessment, with the 2016
NOEC and OEC thresholds overlaid. Two visual patterns are apparent. In the Mountain panel,



most H-not-impaired (green) points fall below the NOEC crosshairs as intended. A small, but
notable fraction of H-impaired (red) points also fall below the NOEC, indicating that the NOEC
will misclassify these as "not impaired." In the Piedmont panel, the NOEC crosshairs sit near the
center of the bulk of points, and H-impaired and H-not-impaired points are heavily interspersed
on both sides of the threshold lines. The 2016 OEC lines fall outside the range of observed
median concentrations in both ecoregions.

Station/period medians vs. 2016 AAC thresholds, by H-assessment
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Figure 2. Station/period median TN and TP concentrations, log-log axes, colored by
H-assessment. Green lines: 2016 AAC NOECs. Red lines: 2016 AAC OECs. The Mountain
ecoregion shows partial separation of H-impaired (red points) from H-not-impaired (green) at the
NOEC boundary; the Piedmont ecoregion shows substantial overlap.

Table 4 quantifies the joint NOEC screen on a median basis. In the Mountain ecoregion, 187 of
310 station/periods (60%) fall below both NOECs; of these, 33 are H-impaired, yielding a false-
pass rate of 17.6%. In the Piedmont ecoregion, 247 of 371 station/periods (67%) fall below both
NOEC:s; of these, 96 are H-impaired, yielding a false-pass rate of 38.9%.

Table 4. Simple validation of 2016 NOECs using the joint screen (TN and TP < NOEC) at the
station/period median, full 2015-2025 dataset; the false-pass rate (FPR) is the proportion of
station/periods predicted "not impaired" that are actually H-impaired.

Ecoregion N total N below NOEC N H-impaired below NOEC FPR (%)
Mountain 310 187 33 17.6
Piedmont 371 247 96 38.9




3.2 Simple Validation of 2016 OECs

Figure 3 demonstrates the OEC validation result. Of the 168 station/periods with sufficient
observations to compute TPR concentrations (88 Mountain, 80 Piedmont), exactly one Mountain
station/period and one Piedmont station/period exceed any of the four 2016 OEC thresholds. The
maximum observed TN TPR in the Mountain ecoregion (6.50 mg/L) marginally exceeds the
OEC of 6.0 mg/L; the maximum TP TPR (0.54 mg/L) is below the OEC of 0.90 mg/L. The
Piedmont distribution shows the same pattern: max TN TPR of 3.47 mg/L against an OEC of
3.10 mg/L, and max TP TPR of 0.39 mg/L against an OEC of 0.46 mg/L. The false-fail rate
(FFR) was zero, that is no station/period was labeled “impaired” by OEC exceedance but “not
impaired” by H-assessment.

Station/period TPRs vs. 2016 AAC thresholds, by H-assessment
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Figure 3. Ten-percent-rule (TPR) distributions of validation-era data per ecoregion with 2016
OEC values shown as red horizontal bars. Markers are colored by their H-assessment. Only 2 of
168 station/periods total exceeds any nutrient OEC.

This finding is consistent with the AAC (2016) conclusion that the OEC values are "very high
relative to nutrient concentrations in most of the study region's streams" and that "their
application as a component of a screening approach would enable few definitive water-quality
assessments." A decade of additional data confirms this conclusion empirically with a larger
sample size.

3.3 Refined NOECs

Application of the AAC (2016) reference filter to Half-A station/periods identified 39 new
reference units (25 Mountain and 14 Piedmont). These were combined with the 86
station/periods from Appendix A of SR59-2016 (AAC 2016), yielding combined reference sets




of 80 (Mountain) and 45 (Piedmont). The 90th and 75th percentiles of TN and TP medians
across these combined reference distributions constitute the candidate refined NOECs (Table 5).

Table 5. Refined candidate NOECs from the combined Half-A + Appendix A reference
distribution, compared with the AAC (2016) Table III-2 values; refined values are close to the
original 2016 values for all four region/nutrient combinations.

Ecoregion Nutrient AAC 2016 90th Refined 90th Refined 75th
Mountain TN 0.59 0.59 0.39
Mountain TP 0.029 0.030 0.0
Piedmont TN 0.62 0.60 0.48
Piedmont TP 0.054 0.051 0.040

The refined NOECs are within £6% of the original 2016 values for all four region/nutrient
combinations. Taken together, the AAC (2016) derivation procedure is largely reproducible with
a decade of additional reference data, and the NOECs are stable over this time period.

3.4 Refined OECs

Application of the conditional-probability method to Half-A station/periods produced spline fits
for all four region x nutrient combinations. Refined OEC values at 90% probability of
H-impairment are summarized in Table 6. In three out of four cases, they are lower than the
corresponding 2016 values.

Table 6. Refined candidate OECs from Half-A conditional probability analysis (H-impaired
endpoint, 90% probability) compared with AAC (2016) Table II-2 values.

Ecoregion Nutrient AAC 2016 90% (mg/L) Refined 90% (mg/L)
Mountain TN 6.0 6.2
Mountain TP 0.90 0.36
Piedmont TN 3.1 2.0
Piedmont TP 0.46 0.26

However, the conditional-probability curves require careful interpretation (Figure 4). First, the
selection of smoothing parameter can heavily influence the resulting curve. We select a
parameter that closely matches that of the AAC (2016) approach.

Second, the smoothing-spline curve has non-monotonic behavior for TN TPR in the Mountain
and Piedmont ecoregions, contrary to the assumption that higher nutrient concentrations should
yield higher probability of impairment. For the TP TPR, the smoothing-spline curve approaches
or reaches P = 1.0 (100% probability of H-impairment) at the upper end of the TPR distribution.
This indicates that station/periods with the highest TPR concentrations are uniformly H-impaired
in the Half-A data, but it does not establish that nutrient concentration is the causal mechanism.



Many of these high-TPR sites are likely simultaneously affected by other stressors (e.g.,
sedimentation, habitat degradation, conductivity, riparian loss) that the AAC (2016, SR59-2016
p. 7) flagged as confounders in the Mountain ecoregion specifically.

Adopting the refined OECs as nutrient-only impairment thresholds would risk attributing to
nutrients an impairment signal substantially driven by other stressors.
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Figure 4. Demonstration of smoothing-spline curve fits used to interpolate the refined OEC
values of Table 6 from Half-A conditional probability analysis. The markers represent empirical
values of P(x) from data. The 2016 OEC values are shown for the 90% probability.

3.5 Half-B Evaluation

Refined NOECs were applied to Half-B station/periods using the same joint median screen as
Section 3.1. The Half-B FPRs for the refined NOECs are 18.4% in the Mountain ecoregion and
36.1% in the Piedmont ecoregion. The FPRs for the 2016 NOECs are 18.2% in the Mountain
ecoregion and 37.4% in the Piedmont ecoregion. The refinement produces no material change in
classification performance, because the refined and original thresholds do not substantially
differ.




Refined OECs were applied to Half-B station/periods. For TP TPR, the 2016 and refined OECs
are never exceeded. For TN TPR, the 2016 OEC is never exceeded whereas the refined OEC is
exceeded twice.

4. Sensitivity Analyses

Four sensitivity analyses test whether the validation findings depend on subjective
methodological choices. In each case, the central result is preserved: Mountain FPR near ~18%,
Piedmont FPR near ~36%, and OEC firing rate near ~0%.

4.1 Aggoregation Statistic

Replacing the NOEC aggregation statistic from median to mean increases the Mountain FPR
from 18.4% to 19.0% and reduces the Piedmont FPR from 36.1% to 34.4%. There is little
difference in the selection of aggregation statistic on Half-B FPRs. Nonetheless, the median
remains the robust statistic for routine application because it preserves the full sample and
matches the AAC (2016) Section IV preference.

4.2 Minimum Observation Count

Increasing the minimum-observation threshold per nutrient from 1 to 5, 10, or 20 shrinks the
eligible Half-B sample substantially (from 157 to 49 to 42 to 14 in Mountain; from 182 to 38 to
32 to 15 in Piedmont). The FPR estimates become noisy at high cutoffs (Mountain FPR ranges
18-42%; Piedmont 25-50%) without a systematic trend that would justify the loss of statistical
power. The default minimum sample size of 1 preserves the most data and produces the most
stable estimates.

4.3 Reference Filter Strictness

Three filter regimes were tested: strict (all filter inputs complete and passing), relaxed-80%
(>80% compliance among present habitat sub-metrics), and chemistry-only (drop habitat sub-
metrics). Refined NOEC values varied by less than 1% across regimes, and Half-B FPRs
similarly varied by about 1%.

4.4 Random-Split Robustness

The Half-A/Half-B split was repeated with 100 different random seeds, and the entire refinement
and revalidation pipeline was rerun on each split. The refined NOECs are stable across splits.
The Half-B FPRs are similarly stable: across 100 splits, the median Mountain FPR is 17.2%
(interquartile range [IQR] 15.9%—18.4%), and the median Piedmont FPR is 38.8% (IQR 37.2%—
39.5%).
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5. Conclusions and Recommendations

5.1 Summary of Findings

The validation produces three principal findings, each of which is robust across the sensitivity
analyses described in Section 4:

Finding 1. The 2016 NOEC:s are largely reproducible. Re-derivation of 90th-percentile
NOECs from post-2014 reference data, combined with the AAC (2016) Appendix A reference
set, yields values within 6% of the original 2016 thresholds for all four region/nutrient
combinations. The framework therefore reproduces across more than a decade of independent
data collection. Threshold values are stable across 100 random splits and across three filter
strictness regimes. This finding supports the AAC's long-standing methodology and confirms
that the candidate NOEC values are not artifacts of the specific stations or sampling era used in
any single analysis.

Finding 2. NOEC classification error differs sharply between ecoregions. In the Mountain
ecoregion, the NOEC joint screen achieves a false-pass rate of approximately 18%. That is,
roughly one in five station/periods called "not impaired by nutrients" are in fact biologically
impaired. Whether this rate is acceptable for a screening tool is a policy decision for DEQ to
determine. In the Piedmont ecoregion, the corresponding false-pass rate is approximately 36%,
resulting in approximately one in three station/periods misclassified and limiting the utility of
NOEC:s as a stand-alone screening tool in this region. Refinement of the threshold values does
not narrow the gap, because the refined values are nearly identical to the originals. In the
Piedmont, nutrient concentrations alone do not carry sufficient information to discriminate
impaired from non-impaired streams, likely because other stressors (e.g., sedimentation, riparian
degradation, urban land use, conductivity) drive a substantial share of impairments
independently of nutrient enrichment.

Finding 3. The 2016 OECs have limited operational functionality, and additional data does
not solve the underlying problem. Only two of 168 station/periods with sufficient observations
exceed any of the four 2016 OEC thresholds. Three of the four refined OEC values derived from
a fresh conditional-probability analysis on Half-A are lower, but the OEC values are still rarely
exceeded. Also, the conditional-probability curves reach 100% impairment probability at
moderate concentrations, indicating that the relationship is confounded by non-nutrient stressors.
The 2012 AAC report also noted this limitation: the OEC concentrations were too high to
generate definitive assessments at most monitoring sites, even at the time of derivation.

5.2 Recommendations to DEQ

On the basis of these findings, this report makes three recommendations:

Recommendation 1. Adopt the 2016 (or refined) NOECs as screening thresholds in the
Mountain ecoregion with a documented expected false-pass rate. Because the refined and
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original NOECs are essentially indistinguishable, either may be used. The DEQ should document
the approximately 18% expected false-pass rate as an inherent feature of the screening tool. For
any site where the screening result has policy consequences, the DEQ may wish to pair NOEC
screening with benthic assessment.

Recommendation 2. Do not rely on NOEC screening as a stand-alone tool in the Piedmont
ecoregion. The 36% false-pass rate could not be remediated through threshold refinement. The
Piedmont ecoregion requires confirmation by visual assessment (Stage 2 of the screening
framework) or benthic assessment (Stage 3) for the great majority of sites regardless of measured
nutrient concentrations. The NOECs could be used to flag sites with elevated nutrient
concentrations for prioritized follow-up assessment, but they should not be the sole basis for
assessment decisions in this ecoregion.

Recommendation 3. Do not adopt the 2016 OECs or refined OECs as nutrient impairment
thresholds. The 2016 OECs are not exceeded at essentially any sites in the present-day dataset
and would yield few definitive assessment decisions, as the AAC itself anticipated in 2016. The
refined OECs are statistically supportable as descriptive concentrations associated with
impairment in the current data but are scientifically problematic because of confounding by non-
nutrient stressors. DEQ should pursue alternative OEC-development pathways, such as the
VDEQ benthic stressor-analysis framework referenced in SR59-2016 (p. 38), as nutrient
concentrations alone do not reliably indicate impairment.
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