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REView of ppiIE!‘Ele Statutes,

Regulationsiand Guidance

STATUTES
Congress and President
SDWA, CWA

=== REGULATIONS

EPA and Public
LCR, SWTR, CCR

e : POLICY, GUIDANCE and GUIDELINES
— EPA

Op Cert, Capacity Development, DWSRF
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— Tozl \,_)} orm Rule (1589)
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— :ntenm Enhanced Surface Water (1998)
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— Filter Backwash Recycling Rule (2001)
— Stage 1 and 2 D/DBR (1998, 2006)

— Long Term 1 and 2 Enhanced Surface Water
Treatment Rules (2001, 2006)



) Rl _“r.-w 99 percent (2-10g) physical removal of
Cryot orldlum for system that filter.

F{Aq.urvn ess than .3 nephelometric turbidity units

(MR J i at least 95 percent of measurements taken
=—‘J(“ nonth. Places maximum level of NTU for a single
—_— ,FF surement at 1 NTU.

"_—-
—

éqwres combined filter effluent monitoring of NTU for
’»-’-"‘ :~conventlonal and direct filtration systems every 4 hours.

= Reqwres continuous (every 15 minutes) turbidity
monitoring of filter effluent for conventional and direct
filtration systems.

® Requires systems to conduct disinfections profiling and
benchmarking. Requires sanitary surveys every 3 years.



2 JJJJJ‘JISCV‘ ts

nL) wEPA  Implementation Guidance
— Cplleg mmes £or the
— @p) or|ne Dioxide Stage 1 Disinfectants/

B Disinfection Byproducts Rule

- - - -_-.'
w— —— - — -
— ___—

st _,-e- >

g —

g;‘.i:Dlsmfectant By-Products

-

—— — Total Trihalomethanes (TTHMs)
- — Haloacetic Acids (HAAS)

-



(EIILENS 'monitoring requirements specifically
ral.un\, 2to TFFHMs and HAAS — targetlnc_l:j1
JJ:@J\ Gcatlons in the distribution of hig

W IFage (dead ends, etc)

',,-_—"- -
5—-—‘—'_
.’—""'.-

-"‘

“EFPA

Unii ted States

Environmental P, rotection
Agency

STAGE 2 DISINFEC TANTS AND DISINF ECTION
BYPRODUCTS RULE

OPERATIONAL E VALUATION GUIDANCE MAN UAL



Séts Nercen Faae nf Toral Oraanic Cark
as fun
SOurc

- .

TABLE 2-1

Required Removal of TOC by Enhanced Coagulation
For Plants Using Conventional Treatment:

Step 1 Removal Percentages™"

SOURCE SOURCE WATER ALKALINITY (mg/L as CaCO,)
WATER

45.0% 35.0% 25.0%
50.0% 40.0% | 30.0%
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2 2=yl "nitoring for Cryptosporidium
J )_\rgp |ne average results (RAA) after 2
;croblal Tool Box (Bin Classification)
’_’_":-_.’_' — For Bin 1, oocyts < .075/Liter g
s Treatment type evaluation e oo s

MANUAL FOR PUBLIC WATER SYSTEMS

FOR THE FINAL LONG TERM 2 ENHANCED

-
a n d ba r rI e rS to Cysts SURFACE WATER TREATMENT RULE
Office of Water (4601M)
EPA 815-R06-005
February 2006




Filtered System Bin
Classification and Treatment

Bin Cryptosporidium |Additional Treatment

Number |Concentration (in |Beyond Current
oocysts/L) Requirements

1 Crypto < 0.075 No additional treatment

2 0.075 < Crypto < 1.0| 1.0 log (90%)

3 1.0 < Crypto < 3.0 | 2.0 log (99%)

4 3.0 < Crypto 2.5 log (99.7%)

“Microbial Toolbox”

10
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S Cyclospora

g Cryptosporidium

4-6 microns x 12-15

6-8 microns x 12-15 microns 9~ 10 micrometers

Bacteria Virus
e,

Human hair — 75 microns
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"'_ﬁmnly diagnoséd intestinal parasite in North America

;,:* étes that as many as 2,500,000 cases occur
‘the US or almost one for every 100 persons

f astation rates of 60 percent of the children in day care
;;—a.:.:H s across the country have been noted
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= S Quarterly testing of TTHM and HAA9, TOX
= 'fﬁr 24 months

e Baseline testing for Metals, Inorganics,
Radiological Compounds, VOCs, SOCs
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Treatment Types Evaluated:
- Conventional (ﬂomqh;ion sed

Direct Filtration
Mlcroﬁltration




Trea n ype Selection
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Reversible foulmg Membranes can be cleaned phy5|c5'lT ’
biologically or chemlcally —
~ Physical cleaning includes spot ge
using a eal ‘-_ ;; I,
> Biological cleaning
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‘remove fol
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Mechanisms of coagulation |

1) Adsorption and Charge neutralization

— reduce the magnitude of the repulsive force by adding a substance
of opposite charge to neutralize the surface charge

— high turbidity waters —relatively low dosage of alum/ferric

2) Precipitation and Enmeshment (sweep floc)

— Various salts (alum, ferric chloride, magnesium hydroxide) added to
a suspension in high enough concentrations to form precipitates into
which colloidal particles become enmeshed as the precipitates settle

- low turbidity water —relatively high alum or ferric dose

3) Adsorption and Interparticle Bridging

— organic molecules (polymers) with a large molecular size with
multiple electrical charges along the polymer

— adsorb to multiple particles in suspension, thereby forming a bridge
between the particles causing a larger collection of particles to forrg
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_'"Three typical types of flocculation apparatus:

VERTICAL WALKING BEAM

HORIZONTAL



SRIVIEZN \/'o ity Gradient: G= 15- 75/sec
J J:‘FdJ’JJJ tlme of 20-40 minutes

J HLJF W*

J,}\ er depth of 10 — 15 ft

—: Sfages commonly 1, 2, or 3 stages

e [emperature can have effect on floc
formation

e Changes viscosity of water - slower transport
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J Inieligleet ,Jr- (60 degrees to horizontal)
SR0FE=0LGIC Jr - /ft2 of tube surface area

J |,_)JJ *0“0 gpd/ft? loading rate

J IJ S __,pth below the tubes to allow sludge settling
depth above tubes to the effluent
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o 0.5-0.7 gpm/ft? of plate area
e basin loadings of 3000-8000 gpd/ft2



~ (continued)

: " Tube settlers
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Tube settler mechanism

V-Notch Weirs &
Effluent Launders Tube Modules

Bafﬂe —-
\ - Clean
*1 Effluent
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Support
Structure
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Normal Filtration Process

Rapid Gravity filter B = Closed Valve
[] = Open Valve

[ [ 4] Inlet pipe

1 Unfiltered water 1

Backwash outlet

Filter media

Gravel bed Filtered water outlet

[ [ |

: |

Back wash water & air scour inlet

This is the filter in normal operation inlet & outlet valves open
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Backwash Process

Rapid Gravity filter B = Closed Valve
[]= Open Valve

| Inlet pipe

ﬁ

T Unfiltered water T l’

Backwash outlet

Filter media

Gravel bed Filtered water outlet

e

Back wash water & air scour inlet

This is the valve positions when a wash is taking place




Treatment Type Selection _
0&M~consuderat|ons -

With varying river turbidity, flocculation and sedlmentatlon process
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SNSighrturnover rate of operators; no
JJJrJr ee of longevity; low skill level

) Or) tor diligence to system requirements
e y not be consistent

= -No guarantee of capital replacement

e U

= _- ‘should membranes irreversibly fail

® | ocal circuit rider assistance can assist
with lower tech systems, but not
necessarily with more complex systems
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RESUILS o Raw WWater
/-\vs*r-:;j: 2.6 mg/L
\;e age ALK: 102 mg/L
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f_ér’age pH: 7.88




TABLE 2-1

Required Removal of TOC by Enhanced Coagulation
For Plants Using Conventional Treatment:
Step 1 Removal Percentages™”

SOURCE SOURCE WATER ALKARLINITY (mg/L as CaCO,)

WATER

15.0%
N
s5.0%
50.0% 40.0% 30.0%




Organics (TOC Removal)

-+ Removed by
adsorption, co-
precipitation into the
coagulant

+ Frequently need
higher dosages
than those required
for turbidity removal

+ pH sensitive

% TOLC Ramoval
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SWithiresults of raw water testing: 0.074
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A ’3,Iog removal (99.9%) will be achieved
e Wlthout need for additional barriers



Filtered System Bin
Classification and Treatment

Bin Cryptosporidium |Additional Treatment
Number |Concentration (in |Beyond Current
oocysts/L) Requirements
1 Crypto < 0.075 No additional treatment |
= 2 0.075 < Crypto < 1.0| 1.0 log (90%)
= |3 1.0 < Crypto < 3.0 | 2.0 log (99%)
4 3.0 < Crypto 2.5 10g (99.7%)

10



What if C
in futur

AUliiaviolet treatment can be installed
| r»rrawb’ <] for crypto control

- S,)Je—*-' de5|gned iInto plant plumbing for
‘easy installation, electrical conduit

- ...,—-‘_.——' -

= " : mterporated into design should UV be
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Treatment Trains

Manufacturer: Tonka

Capacity: 1MGD each

Two installed

Building has space for two more
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Flocculation Chamber
(slow-moving paddles)

-~ Chemicals
— . .
~ + Anionic Polymer

e Ferric Chloride
« PACI/ACH



Settling Chamber

(tube settlers used)

-~ Underdrain for

-~ sludge transport

~~ Automatic with
— manual override




Gravity Filter

« Anthracite

« Garnet Sand
« Silica Sand
« Gravel

~ Simultaneous air

':—-":

~ -~ and water wash

Unique trough
design (<1 inch
media loss per year
guarantee)
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Tonka Gravity Filtration Unit
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erfOI‘mance Ilmltlng factors Comprehensive
= r Performance

| -‘,FO”OW_UP activities necessa Y Evaluation (CPE);
s Preparation of a CPE report

The Basics



Comprehensive
Performance

Evaluation (CPE):

The Basics




Ranking

Performance Limiting Factor

Administration: Compensation
+ Operation of a granular media,
coagulation/flocculation/sedimentationffiltration/disinfection
surface water treatment plant demands a level of expertise

and skill that is unlikely to be obtained for "laborer” wages.

Operations: Guidelines and Procedures
= Lack of written standard operating procedures specific to the
WTP.
1. How to respond to changes in raw water quality.
2 ical adjustments and

verification of the accuracy of such adjus

Design: Instrumentation/Automation

* A streaming current monitor (SCM) is not available to make
chemical feed adjustments when the raw water quality

changes and the WTP is not staffed. /

— ‘oo Palici

* Management has not adopted formally adopted the EPA's
optimization goals. In spite of this, the management and
operators continually produce water of significantly higher
guality than required by federal regulations.

One of the first steps, perhaps the first step, in achieving optimization |

_is to adopt optimization as a goal. B

PROJECTED IMPACT OF COMPREHENSIVE TECHNICAL ASSISTANCE

The last step of the CPE process is to assess the potential for improved performance throuah




Interim Enhanced Surface Water
Treatment Rule:
A Quick Reference Guide

Owverview of the Rule

Interim Enhanced Surface Water Treatment Rule (IESWTR) 62 FR 62472 -
December 16, 1 . Viol. 83, K 4

nts and Disinfection Byproducts R age 1 DBPR), and Revisions to e
Requirements to Impl nt the Safe Drinking Water Act (SDWA) Amendments
770, January 18, 2001, Vol 66, No. 20

went significant incr
implement the S 1 Disinfectants and Disinfection Byproducts R

Builds upon treatme
Treatment Rule. Reli

nitary survey require
I d water under the d
requirements apply to pu 3 5 water or ground water under
the direct influence of surface water and serve 10,000 or more pea

ment provides a summary of federal drinking water requirements; to ensure full compliance,
sult the federal regulati t 40 CFR 141 and any approved state requirements.

Major Provisions

Regulated Contaminants

Cryptosparidium

ent:

95 percent of

Turbidity Performance Conventional and direct filtration combined filter effluent:
Standards

> = 0.3 nephelometnc turbidity units (NTU) in at least 95 percent
measurements taken each month

> Maxmum level of 1 NTU.



Comprehensive "-m-w'gu ance Evaluatic
(overall results/recommendations)

Plant process is in fuII compllance with SDWA =
TOC: 25% removal achieved without need for enhanced coagulatlon
Chemical recipe: needs ad]ustme fo J,::' roved floc f
Sedimentation: deten{m;)ett e not optimal
supernatant reaches x‘;: S
Filter Performance; = =
v no mud I'*‘“ﬁf.
X Anthracﬁe.- 0ss: Ic

-
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<
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Indian Program Manager
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Boston, MA
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