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Waynesbore WWTP Upgrades =
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»Biological Nutrient Removal (BNR) installed f-} "'.-'

olog k-
Large reductions in nitrogen and phosphor,us ﬂpected /% |

Discharged (lbs/yr) | Discharged (Ibs/yr) T
-
Permit Limits for 2011




Impacts on South
. "‘R‘lver :

o,
'4 sites chosen to bracket
outfall (from_250 ft upstream
to 1 mile downsfream) ™

: P
Sites monitored during 6 week ;.

pre-upgrade period and 6
week post-upgrade period

Former Outfall New Outfall




rerimental Desig
Water Quality Analysis Periphyton Analysis
DO, pH, | Cl, NO3, THg (filt & Colonized| Natural
Cond., PO4, unfilt), MeHg THg, THg,
Schedule Temp. | SO4, TP TSS (filt & unfilt) | Biomass | MeHg | MeHg
Prior to Upgrades

Week 1 X X

Week 2 X X X

Week 3 X X

Week 4 X X X X X

Week 5 X X

Week 6 X X X X X X

After Upgrades

Week 1 X X

Week 2 X X X

Week 3 X X

Week 4 X X X X X

Week 5 X X

Week 6 X X X X X X X

Samples 60 55 13 60 120 40 12

Parameters 4 4 1 4 1 2 2
Total Data Points 240 220 13 240 120 80 24
Sum = 937
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2010 | IS

r”Jan Feb Mar Apr May -Jun  Jul --}Aug' :'SeB.:. Oct NOY’"

Pre-upgrade Post-upgrade
- Monitoring Upgrades Monitoring

2011

Jan Feb Mar Apr May Jul. Aug Sep Oct Nov Dec

1-yr Post-
upgrade
Monitoring
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.. New Site Added _..
I 2011 (I-yr Post-upgrade
" monitoring) a new site was. -,
added at'the Augusta Forestry =

~“T"Center (AFC) N3

In association with another

project (mesocosm study),

mercury uptake data in 6-wk

colonized algae was collected Nl

in 2010 from this site iR
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Original sites




: Algée-Colonization

-

»8 Replicate trays-of 4 rocks placed
af cachrsite

» Rock sampled for biomass at 2, 4%«
and 6 weeks colonization™




- Dealing"with ‘_‘__Vandalism” |

=~ - d -

Please do not disturb. These : <k baskets are part of a scientific experiment
performed by James Madison University and the South River Science Team.
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‘ Bioranass Sampling
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»Fixed area sampled for blomass using cookie cutter :

e ~-"

toothbrush, funnel, squirt bottle A . ;J;., % v
Seraped material processed for drydvelghtgand ashfree
_dry weight
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.Mer‘cﬂry Samp_ling
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Attag'l_led algae seraped W1th stalnless steel spatula - ;
. RmSed and sorted 1n plastic tray to rem@Ve sedﬁne-nfl;fg;
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‘and macroinvertebrates . s
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Mercury Sampllng

. .‘___ ‘_,,‘
Goalﬁwas togust Sample attached algae e S
Co}np081t10n of colonized algae in fall did notﬁllow-:-fﬁ 3
“this separation * ' —E . -

o This was the maih Impetus for I-yr post= grade
Fmonitoring 1h Summer 2011

Fall




=27 Temperature During
<s~=Monitoring Periods
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‘Nutrient-Levels in Discharge -
Average phosphorus levels: dropped 95% followmg |

upgrades (from 2.7-t0 0.62.t0 0.13 mg/L) . '-."»5 ,

e o

.v‘ . -

. Average nitrate levels dropped 99% fol].Ong upgrades'
(from 39 to 4.7.t0 0.75 mg/L5) |

Effluent Phosphorus
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3 N utrient Levels in South Rivei'-

Phosphorus levels decreased 81gn1f1cantly by 85—88% at_-
downstreaii sites IR

N1trate levels decreased only 39-53% aLdOWn‘ﬁeam Srtés

‘p.-

» Nonpoint source contribution of n1troge§1_,g;:m:1€l§]arger ‘than
_phosphorus '

Phosphorus Nitrogen
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Perlphyton Growth

Perlphyton growth rates were similar durmng pres upgrade
and. l«yr post- upgrade monitoring e g

o

v»,- -
*Except for Site 3 R ;!’P
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Decrease n perrphyton biomass between }ggeki and 4 pre—
upgrade possibly due to scouring from storm event
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| Perlphyton Biomass

Decreased nutrlent levels da not appear to-have reduced perlphyton
growtb and biofass TP A

4 " o Ad Jv. ..,-'... '-..
» ~Pre"and post upgrade biomass was snmlar at Sites 1532, and R %

-

. l-yr post-upgrade biomass was higher at-Site"3 _than pre qurade blomaSs

* Increase at Site 3-Could be due tg‘ammonla n1trogeff"111ﬁ§f arge ;
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Week 6 Colonization
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Mereury in Algae

. ":”T\'/I“étﬁlmercury 1n algae was generally higher ins1-yr_post--

upgrade momtorlng than in pre-upgrade momtenngp (at 4 g
-3 Sites) L

el .
e This includes Site 1, upstream from,STP (280@" mCLea&E’m metﬁylmercury)

_» Otherfactors that contribute’to annual variability oféa%ury source-loadings or
. ~uptake are likely. more important-than impacts of reduced nutrient levels

Methylmercury in Algae

—+—Pre-upgrade
-m-Post-upgrade

-+—1-yr Post-upgrade

MeHgin Algae (ng/g dry weight)
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Mercury in Algae

o When normahzed by_annual effects at the-Site L.Control,-
nutrient reductions appear to have reduced met—hy].mercurk

4'

accumulatlon in algae T -

 Normalized methylmercury concentrations in afgae ge-ci%ased by 44%- 70% and
81% at Sites 3,4, and 5, . ¥ ==~ - 2 -
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Methylmercury in Algae
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Cenclusmns

Upgrades at the ‘Waynesboro WWTP greatly reduced
“nutrient lever(mtrogen and phosphorus) in the- eﬁﬂyent ?

. Upgrades significantly reduced downstl;gam pl%spho'ﬁq{
concentrations i the r1ver - e :

- —
m——

Pt
. N1tr0gen levelsin the river were reduced to 4 lesser extent

“e Due to influence of background non-point sources of nitrogen




Cenclusmns

it
Nutrlent reductlons resulting from the up grade did th :
31gn1ﬁeant1y decrease periphyton blomass inthe mger ?
F “Reductions had little effect at Sites 2 and 4 R xf : .

. Baekground non-point sources of nutrlentségﬂrgugh that
-~ nutrients are not hnﬁtlng factor in periphyton*growth =

‘7" Increases in perlphyton biomass at Site 3-may be due to increased
ammonia discharge

e After accounting for annual variability, upgrades likely
contributed to reduced methylation or methylmercury
uptake in periphyton, but. .. ’

e Other factors that contribute to the annual variability are more
important than impacts of reduced nutrient levels




