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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




)€ antal 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




: Algée-Colonization

-

»8 Replicate trays-of 4 rocks placed
af cachrsite

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

- -~ ; “

»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

’I

" p—— g™ |
»-Goal was tojust Sample attached algae =

. G g
Composmon of colonized algae n fall ch”d noiﬁllow,.- J$
“this separation f :

e

~Natural algae also sampléd in fall

Fall
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‘Nutrient-l-evels in Discharge -
Average phosphorus levels: dropped T7% followelng |

=

upgrades (from 2.7-to 0.62 mg/L.) o - g,’

. Average nitrate levels dropped 92% fol].ovag upgrades'
(from 59 to 4.7 mg/L) -
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3 N utrient Levels in South Rivei'-

Phosphorus levels decreased 81gn1f1cantly by 83 84% at._
downstreaii sites o SR

N1tr0gen levels decreased only 22-25% .at downstrearﬁ*ﬁta”

‘p.-

» Nonpoint source contribution of n1trogeﬁméﬁlarger ‘than

*‘s'

_phosphorus
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Water Quallty in South River

Ternperature obviously decreased dueto the ch&nge 1n
seasons’ . . c o

.
_Conductwlty decreased due to 1ncr,eased ﬂows and Snfaﬂer

ﬂ -
- . ) -g
- ﬁ .
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Water Quallty in South River

pH 1ncreased in_ettluent, remamed relatlvely constant in -

-

T1VEr - e .

..;.r
y
_Dlssolved oxygen increased due to colder temper&tur@s’ﬁnd’
improved treatment. *
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Dissolved Oxygen (mg/L)
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Water Quallty in South Rlver

Chloride was relatively c0n31stent 3

-

Sulfate wasTelatively consistent in the I1Ver, but 1nereaseg;
1n the effluent = i | =7

Chloride Sulfate
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Perlphyton Growth

Perlphyton growth rates were slower-im the fall after

upgrades_(0- 12 mg/cm?/wk versus O: 16) e SR iy

- o -y
*" Nutrient reduction and season -,« - ST

'.
- ’ .-

Apparent decrease 1n-periphyton blomass‘i.};tween week 2
and 4 in the summer:

e Posmbly due to-scouring from storm event
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Perlphyton Biomass
““Post. upg}ade biomass after 6-wk colomzatlon was shgh}ly lower ‘than :
pre-upgrade bidinass il

> T x v- - - ) : ’...
o -leely due to temperature and seasonal effects, sincer S1rn11ar ﬁfermees;v;&
“observed at Site 1 (unaffected by nutrient red-gptlonsf). — T

v-“ 2

-s ~

Site 4 results questionable due.to’vandalism 5 S
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Mercury in-Water Column

o

““Filtered and unfiltered total mercury 1m-water cca;lumn much
higherin fall e T

¢ Likely due to flow conditions +

Unflltered methylmercury in water colurir loye.t‘m fall’
~ » Possibly due to nutriént effects since Site 1 levels w&?{lmllar
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Mercury in Algae

“Total mercury in algae was: frich higher in the fﬂll
. lequ due to dlfference in algae that could be sampled

Inclusmn of more sediment with fall sample

Total Mercury in Algae
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Mercury in Algae

L "::Métﬁilmercury in algae was lower in the fall (pg)st-upgrade)

s Likelydue fo.a combmatlon of season and reduced nutrients s~

oF|

l:v- -
o Pattern of continually increasing méthylmercury conéen,tratmm denst;e 7
“ was not consistently observed post- upgrade . .

.’.

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

Upgrades appeared to have: httle effecton per1phyton
blomass =T | a2 ?
¥, “Observed reductlons most hkely due to dlff_erence ‘i%sea@on‘xf

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

o Upgrades may have contributed to reduced methylation or

methylmercury uptake 1n periphyton
e Results confounded with seasonal effects -5

* Differing pattern of downstream methylmercury levels was
observed

e Study should be continued this summer to compare results
within the same season




