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Slippery Rock Creek Watershed
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Passive
Treatment
nstallations

» 18 Passive
Treatment Systems
(PTS) have been
built in the
Slippery Rock
Creek Watershed

SLIPPERY ROCK CREEK TARGET AREA
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De Sale Restoration Area
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De Sale Phase 1

Flow [pH |Acid |Alk |Fe Mn Al

(gpm) (s.u) | (mg/L) |(mg/L) |[(mg/L) |(mg/L) | (mg/L)
Raw 36 4.1 319 NA 82 55 12
b LIRS | RV Ll

Table 1 — Risk Analysis Matrix for Category (4) Passive Treatment Systems

Risk Analysis Matrix

Summation of Fe

Design Flow Rate for each treatment cell

o oni';ﬂt?;ﬁ o < 25 gpm > 25 < 50 gpm >50<100gpm | > 100 < 200 gpm
<5 mg/L Low Low Low Low
| >5but<15mg/L Low Medium Medium Medium
>15 <25 mg/L Low Medium Medium Medium
> 25 < 50 mg/L odi ' Medium High
> 50 mg/L High High
Summation of Fe ate for each treatment cell
and Al e vl
Coricentration >200<400gpm | > 400 <800gpm | > 800 <1600 gpm > 1600 gpm
<5 mg/L Medium Medium Medium High
| >5but<15 mg/L Medium High High High
;15<25 mglL High High High High
> 25 <50 mg/L High High High High
> 50 mg/L High High High High
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De Sale 1 pH (2000-2015)
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De Sale 1 Total Iron mg/L (2000 - 2015)
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De Sale 1 Total Manganese mg/L (2000-2015)
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le Sale Phase l

e i s,
(gpm) | (s.u.) |(mg/L) |(mg/L) | (mg/L) |(mg/L) | (mg/L)
Raw (36 (417319 [NA [82 [s5 [12
Forbay N[T0_[55 [201 WA [20 Jab |11 __
s (42 [10







De Sale 1 O&M & Upgrades

Upgrades
> Installed Forebay

- Replaced VFP Outlet Pipes to adjustable peri-pipes
> Inlet & Outlet pools in HFLB

O&M

» Flushing/Backflushing

» Cleaning out low pH iron from pipes

» Removed low pH iron from top of VFPs

» Stirred top layer of VFP treatment media
» Stirred HFLB




De Sale Phase 1

Constructed 1999 (17 Years Old)
Cost $391,000

Upgrades Cost ~$10,000

O&M Costs ~$8,000
Volunteer = $?

O&M Annualized ~$500/year

e — Sp—

Flow |pH |Acid [Alk |Fe
(gpm) | (s.u.) | (mg/L) |(mg/L)|(mg/L) | (mg/L) | (mg/L)

Raw 36| 4.1| 319| NA| 82| 55 12
B Treated 44| 6.6 21 81 1
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DE SALE RESTORATION AREA - PHASE I
Stream Restoration Incorporated
Venango Townsh|p, Butler County, PA
January 2007, Scale 1" = 120'
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De Sale Phase 2

Flow [pH |Acid |Alk |[Fe Mn |[Al

(gpm) | (s.u.) |(mg/L) |(mg/L)|(mg/L) |(mg/L)|(mg/L)
Raw 135 [3.2 (257 |NA |26 55 10
Treated |135 |6.3 |-1 74 <1 25 <1

Table 1 — Risk Analysis Matrix for Category (4) Passive Treatment Systems

Risk Analysis Matrix

Summation of Fe
and Al

Design Flow Rate for each treatment cell

Concentration <25gpm >25 <50 gpm >50<100 gpm > 100 < 200 gpm
<5 mg/L Low Low Low Low
> 5 but <15 mg/L Low Medium Medium Medium
= 156 < 25 mg/L Low Medium Medium —_Medium
| 225<50mg/L Medium Medium
> 50 mg/L High High High T High
Summation of Fe Design Flow Rate for each treatment cell
Con?:ggt?a:tion > 200 <400 gpm | > 400 <800 gpm | > 800 <1600 gpm > 1600 gpm
<5 mg/L Medium Medium Medium High
> 5 but < 15 mg/L Medium High High High
| >15<25mg/L High High High High
| >25<50mg/L High High High High
> 50 mg/L High High High High










De Sale II- Vertical Flow Pond




De Sale II- History/Maintenance

» WL outlet cleared of
vegetation

» HFLB stone re-leveled

» VFP outlet spillway
cleared of vegetation

buildup




De Sale II- Recent Maintenance
» Forebay pipe inlet clogged




De Sale lI-Forebay




De Sale II- Vertical Flow Pond




De Sale II- Vertical Flow Pond
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De Sale II- Recent Maintenance
» VFP performance decreased




O&M- De Sale Il

Pre- and Post- O&M Effluent
Field Water Quality Data

Parameter Pre- Post-
O&M O&M
pH 6.0 6.9
alkalinity 20 ~70
Fe (mg/l) 4-8 0.5 -1

Total metals mg/L, acidity and
alkalinity as CaCO3 mg/L




Constructed 2000 (16 Years Old)
Cost $411,000

Upgrades Cost ~$6,000

O&M Costs ~$40,000
Volunteer = $?

O&M Annualized ~$2,900/year
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De Sale Phase 3

Flow
(gpm)

pH

(s.u.)

Acid
(mg/L)

Alk
(mg/L)

Fe
(mg/L)

Mn
(mg/L)

Al
(mg/L)

Forebay

12 3.1

509

NA

107

107

29

C

A\

Treated |13 [6.9 |30 64 |<1 53 |1
Table 1 — Risk Analysis Matrix for Category (4) Passive Treatment Systems
Risk Analysis Matrix
Summation of Fe Design Flow Rate for each treatment cell
and Al
Concentration <25gpm >25 <50 gpm >50<100 gpm >100 < 200 gpm
<5 mg/L Low Low Low Low
> 5 but <15 mg/L Low Medium Medium Medium
>15 <25 mg/L Low Medium Medium Medium
> 25 < 50 mg/L Medium Medium Medium High
> 50 mg/L @ High High High
Summa::iloxl of Fe NS Design Flow Rate for each treatment cell
an
Concentration >200<400gpm | > 400 <800 gpm | > 800 < 1600 gpm > 1600 gpm
<5 mg/L Medium Medium Medium High
> 5 but <15 mg/L Medium High High High
| >15<25mg/L High High High High
> 25 < 50 mg/L High High High High
> 50 mg/L High High High High
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De Sale 3 O&M

» Replace baffle curtain

» Vegetation over growth

» Flushing of VFPs

» Removed Fe off of VFP & stirred VFP
» Backflushed & Stirred HFLB

» Fixed access road entry




VFP1 Maintenance




iIntenance




Access Road Maintenance




De Sale Phase 3

¢ Constructed 2002 (14 Years Old)
Cost $213,000
Upgrades Cost ~$0

i O&M Costs ~$7,000

8 \olunteer = $?

4 O&M Annuallzed ~$500/year

e 10/14/2002 14:377;;




Seaton Creek

48 191 68.1

1995 | 2015 | 1996 2015 1995 2015

pH 52| 71 | 45 | 74 | 6.0
Alk 11 | 30 7 69 18

Acid 89 | -19 63 -54 10.2
T. Fe 10| 0.6 5.6 1.0 1.0

D. Fe 0.2 0.7
TMna (219 2.7 15.7 1.0 9.6
D. Mn 2.6 1.0

T. Al 61| <01 | 10 <0.1 0.6
D. Al <01 <01
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Take Home Message

» High Risk (High Metal) AMD can be
passively treated |IF
> Good Design

o Sufficient Site Conditions
- Area

- Elevation Change
> Proper Construction
> Maintained




Take Home Message

» Passive treatment is not maintenance free;

» Like a car, regular inspections and occasional
maintenance are needed for a treatment system
to reach it’s design life;




Take Home Message

» Poor water guality does not always mean the system
IS a failure or has reached its design life;

» Treatment performance can often be restored
through maintenance activities that rejuvenate the
system instead of replacing the treatment media or
rebuilding the system and thus saving money;
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