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Purpose of SEFA Webinar

-> This is an introduction to SEFA

- Methodology published in February 2012 by EPA

-> Find the Footprint Methodology and SEFA at
http://clu-in.org/greenremediation/methodology/index.cfm

- Green Remediation: The practice of considering
all environmental effects of remedy implementation
and incorporating options to minimize the
environmental footprints of cleanup actions

-> Goal of Footprint Analysis: Identify the most
significant contributors to a project’s environmental

footprint and better focus efforts to reduce it

SEFA

Spreadsheets
for
Environmental
Footprint
Analysis

SEFA is a
companion tool to
the footprint
methodology

EPA’s May 2013
webinar discussed
the methodology
in greater detail




Purpose of SEFA Webinar

SEFA

Spreadsheets

-> Provide a basic understanding of SEFA

- Demonstrate general organization and specific
functions of the SEFA worksheets

for
Environmental
Footprint
Analysis

-> Provide case studies of footprint analyses

[

This webinar will be very technical, getting into the details
of the SEFA worksheets and case studies

Participants should already have a solid understanding of
greener cleanups

Participants should already be familiar with EPA’s Footprint
Methodology

Additional
experience likely
needed to run a

footprint analysis

on SEFA

SEFA Tutorial is
available on-line
at Clui-in.org




Agenda

SEFA

1)Introduction 5 min
Stephanie Vaughn
2)SEFA Basics 40 min
Karen Scheuermann
including 10 min for Q/A
3)Demonstrate Examples in SEFA 40 min
Karen Scheuermann
including 10 min for Q/A
4)Case Studies 20 min
Doug Sutton
including 5 min for Q/A
5)Wrap-up 10 min

Carlos Pachon

Spreadsheets
for
Environmental
Footprint
Analysis

v
S

We will stop
forQ/A
throughout the
webinar.

Open forum for
comments and
discussion during
Wrap-Up.




SEFA Basics

SEFA

Will show the basic organization of SEFA using a
tutorial-style footprint analysis at a hypothetical site

-> Graphics to explain organization of SEFA

-> Followed by screenshots showing features of the
data entry sheets

-> Specifics of data entry will be demonstrated in
the following section

Spreadsheets
for
Environmental
Footprint
Analysis




Description of SEFA

Spreadsheets
for
. Environmental
SEFA is... eI
- a set of Excel workbooks developed by EPA AnalySiS

- designed for conducting environmental footprint analyses at clean-up sites
- compatible with EPA’s Footprint Methodology
- set up in “blank slate” template format

-> structured for inputting data, running calculations, and organizing outputs

SEFA and EPA’s Footprint Methodology are posted at: www.cluin.org/
greenremediation/methodology/index.cfm




SEFA in the Context of
Greener Clean-ups

SEFA

After

Run Identify Achieve
Footprint Areas for Footprint
Analysis Reduction Reductions

original clean-up > greener clean-up




D mmon

SEFA in the Context of
EPA’s Footprint Methodology

Step 1: Set Goals and Scope of Analysis
Step 2: Gather Remedy Information

Quantify Onsite Materials and Waste Metrics

Quantify Onsite Water Metrics

Quantify Energy and Air Metrics

Qualitatively Describe Affected Ecosystem Services

Step 7: Present Results
and Interpret
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SEFA Basics

Three Excel Workbooks

Main
Workbook

Energy
Workbook

Calculations
Workbook

-> User sets up analytic
structure

- User enters basic site
information

-> User enters data for -> User enters data for
materials, waste, and water

\larkhaook ilac

on-site and off-site activities

- No data entry by user in
this workbook

Workbook makes the

Workbook provides
summary of results

[

[ < footprint calculations

The user sets up the analytic structure

The user enters information about the remedy

The workbooks exchange data and process the results




Hypothetical Site

Simple
Dig&Haul
Remedy

Remediation at “Back Forty” Site

© conduct site investigation

backfill excavated areas ©

conduct groundwater monitoring ©
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Summary Table — Blank before Data Entry
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Main
Workbook

A

>
( information 4

-> User enters basic site

-> User enters data for
materials, waste, and water

Workbook provides
summary of results

)

SEFA Basics

Name of Site
Back Forty

Name of Remedy
Dig &Haul

Stages of the Remed
« Site Investigation

* Excavation

* Soil to Landfill

* Backfill

* Groundwater Monitoring

13



Enter Basic Site Information into Main Workbook

Greener Cleanups: EPA Spreadsheets for Environmental Footprint Analysis
Back Forty - Dig & Haul

Identify the site name and remedy name in the spaces below. These names will be populated on all of

‘the worksheets for the project.
e
| s |
[ 0 |
e

d file name of the calculatios sheet for the project.

User may identify up to
d h Name: [ |
6 remedy components | ... i name: [ template ions_(041612).xsx |
Component

Component 1 Site Investigation
Component 2 Excavation
Component 3 Soil to Landfill
Component 4 Backfill
Compenent 5 Groundwater Menitering
Component &

The following colar coding applies to cells within tal ‘he foliowing tabs.
Values in yellow are for manual data |
Blue cells are calculated cells that al d.
M| Intro | General ~ Summary - Materials 1~ Materi Materials 3 Materials 4 Materials 5~ Materials 6

Page: 1 of 1

14
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Main
Workbook

pa

> Usgh enters basic site

info

ation

< -> User enters data for E
\materials, waste, and water ¢

Workbook provides
summary of results

SEFA Basics

Materials
HDPE liner for stockpile area

F Clean fill for backfilling

Waste
Concrete sent off-site for reuse
Contaminated soils disposed off-site

Water
For dust control

15



Enter Data fc nto Main Workbook

(N

\(\e
A\ X
o o

o) ettt ot s
e 'e) d Refined Materials Footprint Summary

0\“ Greener Cleanups: EPA Spreadsheets for Environya

2

10?" ‘@‘ Conversio R n/_"l d Quantity
% \"O Materi: Units Quantity |n Factor to ecycle (Ibs)

Lbs or Reused
Content Virgin | Recycled
Refine, T

<HDPE for liner fhr stockpiling excavated sol bs (] 20000 ) 1 0% | 2000 | o

[ p— ! e —— : !

L] Greener Cleanups: EPA Spreadsheets for Environmental Footprint Analysis

- @ Unrefined Materials Footprint Summary
I -

Back Forey - Dig & Haul

Conversio % Quantity
Material and Use Units Quantity |n Factor to Recycled (tons)
Tons or Reused Virgin | Recycled
Content g )
o~ Unrefingd"NTaterials
C site for backfilling tons ( J—msoo~] ) 1 0% 4500 0
onsite for backfiling tons C 2 1 100% 0 2000
Cmt’ﬂshe for backfiling tons ( [—s0=—T) 1 0% 500 0
\/ \v/ 0
0
0
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Enter Data fo ' to Main Workbook

Greener Cleanups: EPA Spreadsheets for Environmental Fooiprint Analysis
Back Forty - Dig & Haul

Soil to Landfill )Waste Footprint Summary

26 of Total

Waste or Spent Matex Quanticy Potential

Waste

= ( ‘Waste Disposal (tons) )
Vegetation removed ous Wa ~— —— TN

Excavated soil sent tg) off-site hazardous waste landfill (350 ) 32%

— 0%

0%

0%

0%

3500 32%

ol

[azardou:

te

'Concrete paving rem - _Q%
Excavated soil sent tg) off-site nmmha%@ ;

N
(7500 ) 68%

Materials 4 Materil

age: 1 of 2 Materials 4

<\ S—— 0%
A 0%
0%
0%
Non-Hazardous Waste Sul 73500 68%
! !‘Q ‘Waste Disposal Total: 11000 100%
,,,,, [N 2
o
Materials 5 Materials & Waste1 Waste 2 | Waste3 . Waste4  Waste 5 Waste 6 Water 1

ﬂ:zmg
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Enter Data fo ' to Main Workbook

Greener Cleanups: EPA Spr for Env
\'ater Footprint Summary
‘Water Resource D“"il“?““ alQn:lir}' of Volume Used Uses Fate of Used Water
Water Used
(1909-gatons)
<Pnblic water supply ) High quality potable water ( 250 ) On.-site dust control Evaporation or infiltration into soil
ijﬂgteﬂ Ergﬂater #1
Location:
Aquifer: Va
Extracted groundwater #2 . .
i Where did we get this data?
Greener Cleanups il
# - Feasibility Study
-> Cost Estimates
7 -1 S . . .
Water Footprint - Engineering Designs
- ] o -> Professional Judgment
W, Description of Quality of Volume Used -
ater Resource N - Us
Water Used
(LQdegmtinag)
< Public water supply ) ‘High quality potable water ( 170 ) On-site dust control Evaporation or infiltration into soil
[Butzacted groundeater £1 N—
Location:
Aquifer:
Extracted groundwater #2
Location:

.{a
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Summary Table — Showing Materials Data

Footprint
Core . Unit of
Element e Measur lntesst:;;ﬁon Excanation Lsa:l;f::l Backiill G\;:‘::zr i TA LS
- - . 10
Py == 0%
) s 0 1500 0 [Caw )| o 8500
Materials —
Waste 5 ( & ) 24%
On-site hazardous waste disposed of off site 0 0 0
On-site non-hazardous waste dispost 0 0 0 0
%% of total potential waste recycled or . =
Water | On-site public water use (by source) 2 0 0 %0 dl€
Total energy used 0 0 O = CC
Total energy voluntarily derived from renewable resources O €
Energy - Biodiesel use and onsite generation o use MMBtu 0 0 0 0 0
- Voluntary purchase of renewable electricity MWh 0 0 0 0 0
- Voluntary purchase of RECs MWh 0 0 0 0 0
On-site NOx, $Ox, and PM emissions Pounds 0 0 0 0 0
On-site HAP emissions Pounds 0 0 0 0 0
Air  |Total NOx, $Ox, and PM emissions Pounds 0 0 0 0 0
Total HAP emissions Pounds 0 0 0 0 0
Total greenhouse gas emissions Tons CO2¢ 0 0 0 0 0

20



Summary Table — Showing Waste Data

rint
Core Metric Groundwater
Element Backfill Monitoring Total
Refined materials used on-site 0 0 10
% of refined materials from recycled or waste material g ———
_\[a[?[ials ‘ :Jmiﬂnedrmatj arials us‘sd :m.sue - : ;3:) 0 TOTA LS
Waste
0 0
0 0
Water Sl Ga o) 0 0
Total energy used MMBtu 0 0 0 0 0
Total energy voluntarily derived from renewable resources
Energy - Biodiesel use and onsite generation o use MMBtu 0 0 0
- Voluntary purchase of renewable electricity MWh 0 = s 0 0
- Voluntary purchase of RECs MWh 0 - 5 [ 0
On-site NOx, $Ox, and PM emissions Pounds 0 0 0
On-site HAP emissions Pounds 0 0 0 0 0
Air  |Total NOx, $Ox, and PM emissions Pounds 0 0 0 0 0
Total HAP emissions Pounds 0 0 0 0 0
Total greenhouse gas emissions Tons CO2¢ 0 0 0 0 0
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Summary Table — Showing Water Data

Metric

Unit of
Measure

22



SEFA Basics

Three Excel Workbooks

e

Main
Workbook

-> User enters data for
materials, waste, and wi

Workbook provides
summary of results

Energy
Workbook

Calculations
Workbook

-> User sets up analytic
structure

-> User enters data for

Workbook compiles

on-site and off-site activities

-> Wo data entry by user in
thisworkbook

Workbook makes the
footprint calculations

\ the intermediate resuItS/

The workbooks exMrocess the results

23
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Energy
Workbook

-> User sets up analytic
structure

User ent; atgfor

Case Study Running SEFA

Create a Worksheet for Each

Stage in the Remedy

« Site Investigation

* Excavation

* Soil to Landfill

* Backfill

* Groundwater Monitoring

- ngl off-site activig

Workbook compiles

the intermediate results

24
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Template Worksheet in Energy Workbook

[
-— A W i
FY I -l " .
l =) L wulll |
i L -
| =
T
T T
I I l_ -
e
—
===p| | General | Template . Summary Grid Electricity User Defined Factors Lookup
¥ I T T T T I I ]
J V4 [ 1 1 1 1 I I |
r V4 L Yol w | v | T ]
/ e ; —
S
fuieear,
€57 ir mat wradin [ T 1
v deulatis Ure 5% and [ 1 1
L 1 1

| Genel< Template ;ummaw Grid Electricity User Defined Factors _~ Lookup ¥ ]

Page: 10f 5 | — EEErT ey
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Template Worksheet in Energy Workbook

Tepal fus Suit Be Lundfitt

Kr he worksheets can be set up to\

differentiate among various
aspects of the remedy.

-> different stages of the remedy

-> alternative remedy designs

-> specific remedy activities

\_—> separate years in the remedy

Site Investigation

Excavation | Soil to Landfill / Backfil Groundwater Moritor

b | General
Page: 1 of 5

Site Investigati

xcavatif

SoPto Landill

Jackfill roundwater Monitoring

Summary - Grid Electricity _User Defined Facto| [l

|20 0 aasen(=)==0

26



Template Worksheet in Energy Workbook

M | General Site Investigation Excavation Soil to Landfill Backfill Groundwater Monitoring Summary Grid Electricity User Defined Facta|
| EXED IEEE e
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Template Worksheet in Energy Workbook

|

|

I

I Production .‘E‘E |

1.9 1 AV LIV i

E —2 A ¥ i

sport |

v \ i

i

W, ) ., N ebocetine iodopradock ot actoesole mecersfover. I

!

" ’

W |

A J " i

- s |

............ i

PR G !

| 7Y
Y — Looks like lots of blank cells to fill in, but...
3N\ Vv

=N - we use only the cells that are relevant to our site

S — - we enter as much (or as little) detail as needed

—
xcavation | Soil to Landfill . Backfil Groundwater Monitoring Summary .~ Grid Electricity ~User Defined Facto|
Nrage: 20t 5 BT e
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Energy
Workbook

pa

- Usgh sets up analytic
stru¥ture

-> User enters data for é
on-site and off-site activiﬁe;,

Workbook compiles
the intermediate results

SEFA Basics

On-site Equipment
Excavator, loader, water truck

% Transportation

Personnel transport to site
Materials transport to site
Waste transport away from site

Other off-site activities
Laboratory analyses
Waste management at landfill

29
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Enter Data for On-site and Off-site Activities

ok Fonty

General Seope

Input for Site Investigation

Example ftems Eliminated (Arough Screening Process

Dl 100 5ol borings using hollow stem auger, up to 20 Feet deep.
Collect 300 soil samples.
Analyze for SYOCs and metals.

Notincludedin footprint analysis:
- equipment and m aterials used in collecting s amples.
-potable water for equipment decontamination
- personinel proteotive e quipment

Number Hours Total Number of
of Days | Worked Per Hours Roundtrips | Roundtrip
Participant Crew Size | Worked Day Worked to Site* Miles to Site
Drilling crew 3 15 8- 280 1= 50
Sampling crew 3 15 .
Project management 2 5 We could have left these items out

s of the footprint analysis if it's more

n L= o
Personnetdr nsﬁoﬁait[qh

detail than we need

mmmmmmmmee Of =mmmm————

Load Eq o q
Equipment Type* WP | Factor ** We cou,Id have ac!ded more dgtall if
Drilling - medium rig (150 HP) 120 75% that’s appropriate for our site
iLoader - small (75 HP) 50 75% D&Cl [ I875 ] BU T TIZS
[ \ [
I | | | [
~ . I~ - [, | i I
On=sitertqaul T I I
-1 e _ 1
7 - b - | | 1
—= Site Investigation B
General Site Investigation cavation Electricity User Defined Fa m
Ee:lo!s 00 O |u20% (=)

30



Enter Data for On-site and Off-site Activities

e i Site-Spec.
sl f efault | One-Way | Number of
i One-Way | Distance One-way
! e lic Water Unit _Quentitje. | Miles (miles)* | Trips to Site Mode of Transport.
<4 iHDPE I [ 20000 [ Do 500 500 1 Truck freight (gptm)
_— k
s | tons ~T,500 1500 500 50 75 Truck (mpg)
Lime l' 0 50 75 Truck (mpg)
Fubiwat] Public water gal x1000| 2,500 10425 2
0
H Crea e ~ Al Tvannv\null-
ULRIvVIT aliyu 11 IID!JUIE
0
)
0
0
0
0
0
0
0
0
L St g = &
Vaste Transportation and Béspesal )
Default Site- Number of Fuel Use
One- |Spec.One- | One-way Rate Total Fuel
Quantit Vay way Trips to Mode of (gptm or Use
‘Waste Destination Unit 5 Tons Miles | Distance Site Transport. Fuel Type mpg) (gallons)
{Non-hazardous waste landfill tons 500 500 2% 35 2 Truck [mpg) liesel 8 M58 Concrete pava
0 35 25 Truck (mpa) Diesel B 1458
0
0
0
0
Afiscellanecus Enerqq,
eneral Site Investig|
fe: 20f5
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Enter Data for On-site and Off-site Activities

Bk Fonty
Afaterials L'se fincivding FPotable ¥ater] snd _
Core | spue. one- | onerg. [ ——
Material Type or Public Quantit Vay Way Trips to (gptm or Used
Water Uit Tons Miles Distance Site Mode of Transport.. Fuel Type m jallons)

HOPE . IhI 20?000 10 500 SIDD ‘1 Truck frei =t Di-:: D.:;S] - 145 . HOPE for liner

Lime tons 15000 1500 500 50 7% Truck (mpg) Diesel 6 625 Lime for dewat
0 50 75 Truck (mpg) Diesel 13 625

Public water 3l #1000 2500 10425 P
:
0
0
0
0
0
0
0
v 7

L - Sites
Vst Tronsportoion ans Cisposal Color coding of the cells helps in data entry
DI
woste nesinmion | wnie | g | tons | - drop-down menus

{Non-hazardous waste landfill tons 500 5:0 | I
5 blue |- from look-up tables or calculated values
0
0 . .
o | yellow | - data er] The pink and yellow cells provide
derout il t

user flexibility in data entry
erﬁffﬂugﬁiﬂggﬁﬁ: M(ix;a\;ac.on Soilto Landfil _~ Backfil__Groundwater Monitoring Summary .~ Grid Electricity _User Defined Factol I[N I
fn:zafs IEEEr e [
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Enter Data for On-site and Off-site Activities

e | ! | | | . 1
Site-Spec.
- Default One-Way | Number of
e
One-Way | Distance One-way Mode of
Kaste I Waste Destination Unit Quantity Tons Miles (miles) Trips to Site | Transport.
Hazardous waste landfill tons 3,500 3500 500 680 175 Truc
Vastd [Non-hazardous waste landfill tons 7,500 7500 25 35 375 Truc
(Hazardous
Non-haza p—— o i v——
Trusk (mpg) Diesel G 19§53 Emptyrewn
o Truck (mpg) Diesel 13 Emptyreturs

Other GHG emissions"

Foarthon o BHG storane™

he
Excavan‘ Soil to Landfill

jGeneral .~ _Site Investigation
& 2 of 5

£Enerou Use and Emissicns.
Item Units__| Quantity Notes
yoson
Other forms of on-site conventional energy use #1° T80
Dther forms of an-site canventianal energy use #2- B0
HAP process emnissions™ Ibs

33
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Intermediate Data Table — Energy Workbook

Back Forty

Greener Gieanups: EPA Spreadsheets for Environmental Footprint Anlysis
Back Forty - Dig & Haul

Summary
Enter appropriate component number for each column 1 2 3 a4 5
Site. Soil to Groundwater
Item Investigation | Excavation Landfill Backfill Monitoring Total
On-Site
| Oncite Rensvable Everes
7 2enerated on site by ransvable 0 0 0 0 0 [
] ) 0 0 0 o
() o 0 0 0 o
() o 0 0 0 o
[ 0 0 0 0 [
ele MWh ]
Gal 6525 5250 0 2296.875 3 205.375
Gal 0
of 0 0 0 0 0 [
TBD 0 ] 0 0 0 o
TBD 1] '] 0 0 0 ]
2834 17367 440416 20333 o N 28005
119 119 0 32 29 B 20
0
0 [ 0 0 [ 0
0 0 0 [ o 0
=l 0 0 0 0 [ [
oD 0 0 0 0 [0 0
T 0 2 0 0 ) 0
~ 7
eneral - Site Excavation - Soi toLandfil .~ Backfil ,~Groume® Summary

Grid Electricty User Defined Facto NI}
e s
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Intermediate Data Table — Energy Workbook

Back Forty Greener Cleanups: EPA Spreadsheets for Environmental Footprint Anaiysis
Back Forty - Dig & Haw!
Summary
Enter i number for each c OQ 1 2 | 3 | 4 [ 5
%" Soil to Groundwater
tem o v £ vestiga Excavation Landfill Backfill Monitoring Total
i 1
N\ 0 0 0 0 [
v 1 0 ] 0 0 0 )
L — 1
{S [ o | 0 CEAIED /V [
i ¥ r RGUY /
) l L=} L e L J
ter o= ORKBOOK ™=
=2l 1000 1 L "o
Wast Dicnocal & ton ! 8000
. PIsposal & P = o i
Sastiga TBD | 0
tab Analyses : z T | Ko
-
RESULTS TO THE
MWh [
MW o
MWh A ]
a tons | 15 [ 0 1500
General = tons 505 0 6500
—— a tons w‘ 0 500
- - TBD | || . 0
¥ TBD | | [ 0 |
TActivity 26 8D | 0 0 | ) | ) | ) | o
General ~ Site Investigation Excavation  Soil to Landfil _ Backfil .~ Groundwater Moritoring | Summary . Grid Blectriity _~_User Defined Facto Il
e 3013 ElEE e
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SEFA Basics

Three Excel Workbooks

Main Calculations
Workb Workbook
-> User ent®s basic site - User set i -> No data entry by user in
information structure this workbook
-> User enters data for -> User enters data for
materials, waste, and water on-site and off-site activities
Workbook provides Workbook compiles Workbook makes the
summary of results the intermediate results footprint calculations

\

The workbooks exchange data and proceW




Calculations
Workbook

Workbook makes the
footprint calculations

SEFA Basics

Obtains Inputs from
Energy Workbook

Applies Footprint
Conversion Factors

Sends Results to
Main Workbook

38
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Applying Footprint Conversion Factors
-- HDPE used onsite --

1.9 lbs

CO2e emitted
per Ib HDPE

20,000 lbs
HDPE

) 38,000 Ibs
o CO2e

manufa

same type of

Footprint calculation for same set of
Conversion Factor energy, NOx, SOx, calculations for all
for PM emissions and HAPs BT >
services related to

0.00064 Ibs
20,000 Ibs x PM emitted
HDPE per Ib HDPE

manufactures’” very simple

calculations ...

the remedy

... but there
will be a lot
of them!
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Applying Footprint Conversion Factors
in the Calculations Workbook

All Components - Off-Site Footprint Part 1

Energy 5 Gas NO:z SOz P HAPs
Conv. Conv. Conv. Cony
Category Units_| Usage | Factor jMMBtus| Factor [ibs 02| Factor Ibs | Factor| Ibs

o~
] 0.0021 PR\ ®

000001 [
[
001 i @ 58
P 000052 [
[ 0.0012 L
[ Vo075 1 [
T | ooons 55 ; [
Py .00 nooors |
) 1 . e |
NP
5 =
sl g P
n & | e T
T L A ST
™
] 00 I 1=
60322 | oon o0oze | 19121 | oo
= produced 56 | oone | 239 | oom 000052 | 05548 | 0.00016
duced [ o037 | 0| ooose 0| 7ee0s X
a1 %1000] 4200 | ooose | 3864 3 7000 | oong7 |09 | nooss D% | 672 | tecs | 00R
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Applying Footprint Conversion Factors
in the Calculations Workbook

Greener

Bsck Forty- Die & Hau

Emulsified

0.0018

All »
nergy |lﬁup«a:l NOx PM HAPs
Co o8 [FNFT cony Con Cony.
Category Units_| Usage | F: Factor | Wbs | Factor| Ibs
drylbs 0 0.0021 0 09 [ | ) 0 0.00105 0 32608 [ 23E-05 [
Ibs 0 0.00041 0 0171 0 00035 [] 0.00021 0 000001 0 0.00001 [
Ib: 20000 031 620 19 38000 0032 684 0.0041 82 0.00064 128 3.4E-08 0.065
lbs 0 0022 0 28 [ 00048 0 00076 0 0.0012 0 0.00047 0
Stainless steel Ibs 0 0016 0 34 0 0.0075 0 0012 0 0.0044 0 0.00014 0
Steel b: 0 0.0044 11 0 014 0 0.0017 0 0.00056 0 B.7E-05 0
Dther refined construction materials [ 0| oowzz I 0 7e] 0 Jooomzs| O | ooows| O | ocoow| O
‘Dther unrefined construction materials. ’s 0 ZE05 0 000335 0 17E 0 15E-05 0 2E-06 0 ZED ]
Frcaizen = R [
e 20,0001 e emitte b
b ]

Molasses ey o
Virgin GAC (voal based) De ) '_l ] 000124
Cther weatment chemicals & materi== B 015, ] 0055
| Fuuel Fressing
Biodiesel produoed Gl 033 [ W
Dieselproduced gl 360322 oow | 731905 | ooooss | 19421 | aonor | 675605
Gasoline produced g3l 233 0.021 2332 0013 5681 | nooosz | 015548 | poooi | 0.04784
Natural gas produced oof [ 0.0052 0 00045 [ 72605 [ SIE08 ]
| Fublic il galw1000] 4200 | o032 21000 |Noong7 | 4074 | ooosg | 2478 008 §72 156.05 | 0083
General Component 1 Component 2 Component 3 Component 4 Component 5 Component All Components .~ default conversions ElN

I ) 9
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Applying Footprint Conversion Factors
in the Calculations Workbook

Greener T ‘s i
Bsok Forty - Lig & Haw
Category Uniths
o 3 I |
Cement dry-lbs. 0 0.0021 0 09 0 0.0018 o 10.00105 0 2E-06 0 SE-05 0
Ibs 0 0.00041 0 0171 0 00035 0 10.00021 0 200001 0 00001 ]
Ibs 20001 0.031 620 13 38001 00032 64 0.0041 82 00084 128 AE-08 0.068
lbs. 0 0022 0 28 0 00048 0 0.0076 0 0.0012 0 00047 0
Stainless steel Ibs 0 0.0116 0 34 0 0.0075 0 0012 0 0.0044 0 .00014 0
Steel Ibs 0 0.0044 0 BAl 0 00014 0 0.0017 0 00056 0 TE-05 0
Other efined construction materials Tos 0 [ ooz 0 I 0 oars| O 00528 |0 oo |0 oo | O
i i i lbs ] E:0 [ g 17E-05 g [15E-05 ¥ 2E06 g 20E-10 g
| Zreatment Materisls & Shemicals P .
Theese shey This table also includes T | | N || P ||
Emulsified vegetable oil o o 0.0086 0 0.0013 [ 3 3E-05 [ NP
ctssses footprint calculations for ooon |0 W[lbooves |0 W[lsene [0 N[ we
Virgin GAC (¢ 0al based) . . 0014 9 0034 0 00076 9 00124 [
Other treatment chemicals & materi Ci Ombus t10n of foss 'I f u eIS 0.003 0 0.0085 0 200061 0 LE-05 0
gal 56300, 0.0185 104151 27 152011 00064 | 360.32 0.013 731.90¢ 00034 | 191421 100012 | 675605
H ot [ 0.0052 [ 22 [ 0.0037 0 00045 [ 2605 [ IE-05. [
= gal 1000 4200 oog2 | 386 5 210008 [N oo0s7 | ¢0.7¢ M Noooss | 24730[N oo | 672 W[Mise.0s | 0083
|
I
1
General Component 1 Component 2 Component 3 Component 4 Component 5 Component 6 Components -~ default conversions
2
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Applying Footprint Conversion Factors

in the Calculations Workbook

calculations

The intermediate results in ]

Greener. EP
Bsck Forty- Dip & How
Excavation - Off-Site Footprint Part 2
Eneras G wor s i prre
Cony. Conv. Cony. Cony. Cony. Conv.
Categor: Units | Usage | Factor MMBtus| Factor |Ibs CO2| Factor Ibs Factor Ibs Factor Ibs Factor Ibs

{U = B ton | 500 016 80 25 12500 014 70 0.075 375 04 200 0.0014 07

1O =it .Y 3 7725 | 00085 | 502125 7 7725 | oooss | 9708 | ooose | 2781 | o.0004 303 | ooo0i3 | 100425

|

Toal extraction and processing T [ 1 ] 180.0 ] 08 P/

Natural gas extraction and processing [ 0 16 0 270.0 0 0.2 . 2

Tl ol xicton s poveszig w7 T [T = [T 1 Thefootprint conversion factors

'Oil extraction and processing T ] 23 ] 2700 ] 7 . .

SrreTeiasion s poceieig e T T T s T o o T o in this table are based on

information from public sources
Mih [] 069 9 2200 [] 08
L 7,
Several pages of and are referenced in EPA’s
. ent 2 Component3  Component4 - Component 5~ Componel .
footprint Footprint Methodology

the Calculations Workbook

\

are useful for understanding | The Calculations Workbook

nuances of the footprint sends the results to the

Main Workbook

43



SEFA Basics

Three Excel Workbooks

structure

-> User enters data for
on-site and off-site activities

7_ ______

by user in

- No data
this workbook

Workbook makes the

< footprint calculations
[

Workbook provides \Warkhaok camnilac
summary of results S_

VS

The workbooks exchange data and process the results




Summary Table — Showing Energy and Emissions

Footprint
Core . Unitof
Merric Site . Soil to Groundwater
Element Measure Investigation Evaanation Landfill Backfill Monitoring Total
Refined materials used on-site Tons 0 0 0 10
% of refined materials from recycled or waste material % 0%
Unrefined materials used on-site Tons LU < 5 7000 0 8500
Materials & 5
Waste | o Of varefined materials from recyeled or waste material % s 2% 24%|
On-site hazardous waste disposed of off-site Tons 0 0 3510
On-site non-hazardous waste disposed of off-site Tons 0 500 7500 0 0 sl
% of total potential waste recycled or reused % 0% 80% 0% TOTALS
Water | On-site public water use (by source) MG
,,,,,, 1335 26 12175
O 0 P — —
o 0 g
s 0 ! ! § TOTALS
A 0 0
Poun! ¥
0 [y | 0
3 738 2017 15724 2 ( 3 1 19746
| e | | e 38
A 83 15 697 6 17 [
O
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Summary Table — Showing Energy and Emissions

Footprint
Core . Unitof
- e i R R red B
Refined materials used on-site Tons 0 10 0 0 0 10
%% of refined materials from recyeled or waste material % 0% 0%
 |Unrefined materials used on-site Tos | O 1500 0 7000 0 3500
_\La‘;?:is & % of unrefined materials from recycled or waste material % v Q()"/n 2% 24%)
On-site hazardous waste disposed of off-site o “ﬁb A AN o 3500 0 0 3510
On-site non-hazardous waste disposed of off-site . ‘\‘ ' Tons <\ \J J \. 7500 0 0 8,000
% of total potential waste recycled or mus{a “‘ v \fv 0% N 5% v 0% 15%)
Water |Onsite public water use (by wyon“ . : s.\is P4 \! 3 0 2 0 4
Totel ensegy used i M ). 1891 8767 735 26 117
Total energy voluntarily dmﬁm \g;} ( “
Energy - Biodiesel use and onsite PR\ MEn 0
- Voluntary purchas O Nwdbole cecigp €Y O ST | MV 0
- Voluntary purchase of RECs n . MWh 0
On.site N0x S0, and Prich > Pounds 1
Onsite HAP emissions & Pounds 0
A |Total NOx, $Ox, and PM emissions Pounds 738
Total HAP emissions Pounds $
Tons CO2e 43

Total greenhouse gas emissions
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Preparing Results for Presentation
Back Forty (Hypothetical Site)

Emphasize certain points

Total energy volunta’(ﬂ?enved ﬁom renewable resources

Refined materials used on-site 10 | fTons
Unrefined materials used on-site 8,500 | fTons
On-site hazardous waste dlsposed oégﬁ’ site 3,510  fTons
On-site non-haz 8,000

On-site public Unl gapmpﬂate §600 | jrovogal
On-site groundgiﬁ: g 0‘ Qw site "0" w1 - 111000 gal
Total energy used ‘_“ (\o '

99,200

| IMMmBtu
- |MMBtu

Total NOx emissions 12,200  §Pounds
Total SOx emissions 2,400 | jPounds
Total PM emissions 5,100 ' jPounds
Total HAP emissig, o= Poarms
What is contributing to
Notal greenhou this CO2e footprint? 940  jTons CO2e
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Preparing Results for Presentation
Back Forty (Hypothetical Site)

Total:
940 tons G re

600

500
[
N
Onsite Dlesel Use |
53

Transportation Diesel Use
P ]

ouse gas emissions [

Key
Contributors

| HDPE |

W¢{ Lab Analysis

Diese Minimal
Contributors

P NS &
< o
ISEOIFFS Q‘o°° o . .
& TS L EL automatically provide
00("\ L ,\@Q & K .
& T <8 this chart
48
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... | use reclaimed water instead
of public water for dust control?

... l use biodiesel instead of

conventional diesel?

... | conduct more extensive site
investigation, leading to ?
reduction of the amount of soil

sent to the landfill?

Testing Alternative Scenarios

What if....

SEFA can be used to test
alternative scenarios

VTV
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Additional Features in SEFA

SEFA has additional features such as:

Tracking renewable energy sources

Specifying local power mix for grid electricity
Establishing unique footprint conversion factors
Modeling carbon storage (e.g. from planting trees)

These and other features in SEFA allow flexibility for accurately modeling
specific site and remedy conditions.
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SEFA Basics — Recap

SEFA is...

-> a set of Excel workbooks developed by EPA

- designed for conducting environmental footprint analyses at clean-up sites

-> compatible with EPA’s Footprint Methodology

- set up in “blank slate” template format

-> structured for inputting data, running calculations, and organizing outputs

Spreadsheets
for
Environmental
Footprint
Analysis

Can be set up to
reflect any
remedy design

Automatically
applies footprint
conversion
factors

Compiles results
consistent with
EPA Methodology

51
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SEFA

Spreadsheets

for

Environmental

Q/A on SEFA Basics

Footprint
Analysis

SEFA and EPA’s Footprint Methodology are posted at: www.cluin.org/
greenremediation/methodology/index.cfm
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Agenda

1)Introduction 5 min
Stephanie Vaughn

2)SEFA Basics 40 min
Karen Scheuermann
including 10 min for Q/A
3)Demonstrate Examples in SEFA 40 min
Karen Scheuermann
including 10 min for Q/A
4)Case Studies 20 min
Doug Sutton

including 5 min for Q/A

5)Wrap-up 10 min
Carlos Pachon

I\\

SEFA

Spreadsheets
for
Environmental
Footprint
Analysis
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SEFA

Spreadsheets
for
Environmental
Footprint
Analysis

Demonstration Examples in SEFA

The demonstration
workbooks reflect the
same hypothetical site
as the screenshots

An additional activity
—a pump and treat system —
has been added to help
illustrate key features
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Demonstration Examples in SEFA

(A) Brief walk-through of the workbooks

-> Highlight some features that don’t show up on
screenshots

-> Will not visit every tab in the workbooks

(B) Demonstrate three of the key features of SEFA
- Add a new activity to the remedy
-> Provide the fuel mix for grid electricity

- Add new remedy material with unique footprint
conversion factors

55



56



SEFA Demonstration Examples — Recap

-> this has been a very simplistic site and remedy

-> for a real site, can enter as much or as little detail as may be appropriate

SEFA provides:

-> format for data entry
-> application of footprint conversion factors
-> compilation of results

The user:

-> sets up structure of analysis to reflect site
-> provides all remedy inputs and documentation
-> enters data directly into the spreadsheets /

Tutorial illustrating
many additional
features of SEFA

available on Cluin

o7



SEFA Demonstration Examples — Recap

Flexible

SEFA

* any site and any remedy

* any level of detail (RIS
. . . . or
any set of comparisons Your footprint analysis Environmen{al
can be tailored to Footprint

specific questions at Analysis

the site

Requires Experience to Run

* steep learning curve
* easy to run once you know how

EPA is using SEFA at
some of our cleanup
sites and we welcome
the use of SEFA by site
owners and PRPs

58
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SEFA

Spreadsheets

for

Environmental

Q/A on Demonstration Examples

Footprint
Analysis

SEFA and EPA’s Footprint Methodology are posted at: www.cluin.org/
greenremediation/methodology/index.cfm
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Agenda

1)Introduction 5 min
Stephanie Vaughn

2)SEFA Basics 40 min
Karen Scheuermann
including 10 min for Q/A
3)Demonstrate Examples in SEFA 40 min
Karen Scheuermann
including 10 min for Q/A
4)Case Studies 20 min
Doug Sutton
including 5 min for Q/A
5)Wrap-up 10 min

Carlos Pachon

I\\\

SEFA

Spreadsheets
for
Environmental
Footprint
Analysis
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SEFA

Case Studies

- Materials & Waste and Water footprints in SEFA are primarily
record keeping

- Air emissions and energy footprints in SEFA are calculations

- SEFA can help with record keeping and calculations but does not
provide guidance on evaluating environmental footprint tradeoffs

->Scope of SEFA/Methodology addresses specific metrics but does not
address all environmental aspects of the remediation

Use SEFA to calculate Spreadsheets
footprint r.ed.uct'l.ons Use SEFA to . for
from optimization q Environmental
consider .
X / Footprint
enwr.onmenta Analysis
footprint tradeoffs
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Materials & Waste Case Study
Optimization of Acid Mine Drainage Treatment Plant
in EPA Region 10

Optimization review evaluated potential reuse of precipitated metals from acid
mine drainage that are currently stored on site

* 5,000 to 10,000 tons of dry solids generated each year and stored on site
* 200,000 tons of dry solids already in Central Impoundment Area
* 14% of dry solids is manganese

Recommendation: Potential to reuse manganese in manufacturing sector
(steel, batteries, chemicals). Contact potentially interested parties.
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Materials & Waste Case Study
Optimization of Acid Mine Drainage Treatment Plant

How is reuse/
recycling of solids
reflected in
Materials & Waste
footprint?

What are the
environmental
footprint tradeoffs?

What are the system
boundaries of a
Methodology/SEFA
analysis?

in EPA Region 10

* Hazardous waste disposed of off-site: O tons
* Non-hazardous waste disposed of off-site: 172,000 tons
* % of total potential waste recycled or reused: 14%

Recycling/Reuse Option
* Transportation of solids
* Some off-site disposal
e 14% of materials
recycled/reused

On-site Disposal Option
* No transportation
* No off-site disposal
* No reuse/recycling

* Consider transportation of solids to location of reuse/
recycling

* Consider disposal of unused solids

* Defer offset from avoided manganese ore mining to a
more detailed study
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Wate

r Case Study

Water Footprint of Groundwater Remedy in
EPA Region 10

Groundwater remedy
* 800 gpm of extracted water treated and provided to public water supply
» 135 gpm seep intercepted, treated and discharged to natural receiving surface

water body
Water Resource Description of‘QunlIt_v of | Volume Used TUses Tate of Used Water
‘Water Used
(1000 gallons)
Public water supply
Lxtracted groundwater #1 Treated with air stripping to
Tocation: City Wells Drinking waler quality 420,000 adjust pH and remove Public waler supply
Aquifcr: Deschutes River Alluy. VOCs
Lx vater #2 q & >

]:\rra-cted ground.\ vatet o . Acration to remove VOCs | Naturally recciving surface water
Tocation: Sub drain Surface expression'seep 71.000 B e : body
Aquifer: Vashon Drift R Y

Remedy has
essentially no
water footprint.
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Air Emissions Case Study
Groundwater Remedy in EPA Region 6

Optimization recommendation: streamline proposed treatment system

Design Parameters

* Design influent concentrations: TCE < 50 ug/L and cis-1,2-DCE < 70 ug/L
* Groundwater reinjection standards: TCE 5 ug/L and cis-1,2-DCE 70 ug/L

* Expected flow rate: 150 gpm

Original Design
* Air stripping and liquid phase granular
activated carbon (LGAC) polishing
* Air stripper off-gas treated with vapor
phase GAC (VGAC)
* Dispersive agent likely needed to avoid
scaling caused by air stripping

Streamlined Design
* LGAC without air stripping
* LGAC with changeouts based on TCE
(not cis-1,2-DCE ) breakthrough
* Benefits:
* Avoid aeration and scaling
* Avoid off-gas treatment
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Air Emissions Case Study
Groundwater Remedy in EPA Region 6

Change in Inventory
* Decrease scale inhibitor by 20 drums
* Decrease electricity usage by over 100,000 kWh
* Decrease VGAC use by 25,000 Ibs

* LGAC use unchanged

Estimated Footprint Reductions

*CO2 - 280,000 Ibs per year

* ~78% from electricity reductions

* ~20% from materials reductions
*NOx + SOx +PM — 2,200 Ibs per year
*HAPs — 4 Ibs per year
*All air emission reductions are global reductions
*No appreciable change in on-site air emissions

After
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Energy Case Study

Optimization of Chlorinated Solvents Site in

250,000 |

150,000 -

50,000 -

200,000 H__5iinalpaT | ISTT vs. Original P&T [
I |=—0ptimized P&T V

100,000 |

EPA Region 1

Avoided Energy from

ISTT

Optimized P&T

Energy Use: Cumulative MMBtus

Disclaimer: SEFA does not automatically provide charts like this
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Q/A on Case Studies

SEFA

Spreadsheets
for
Environmental
Footprint
Analysis

BMP Fact Sheets are posted at:
www.clu-in.org/greenremediation/

“Profiles of Green Remediation” are posted at:

www.clu-in.org/greenremediation/tab_d.cfm
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Agenda

1)Introduction 5 min
Stephanie Vaughn

2)SEFA Basics 40 min
Karen Scheuermann
including 10 min for Q/A
3)Demonstrate Examples in SEFA 40 min
Karen Scheuermann
including 10 min for Q/A
4)Case Studies 20 min
Doug Sutton
including 5 min for Q/A
5)Wrap-up 10 min

Carlos Pachon

I\\\\

SEFA

Spreadsheets
for
Environmental
Footprint
Analysis
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SEFA

Spreadsheets

for

Environmental

Wrap-up/Questions/Discussion

-> SEFA is one part of EPA’s Greener Cleanups effort

-> The SEFA worksheets, along with a tutorial, are available
on EPA’s Clu-in website

-> EPA is continuing to use SEFA for our footprint analyses

- We welcome the use of SEFA by site owners and PRPs

Footprint
Analysis
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Estimating Environmental Footprints Using SEFA

Thank you for your interest
in Greener Cleanups!

Resources
EPA’s Footprint Methodology www.cluin.org/ Presenter
greenremediation/methodology/index.cfm Stephanie Vaughn, EPA Region 2

vaughn.stephanie@epa.gov
SEFA Worksheets and Tutorial

www.cluin.org/greenremediation/methodology/index.cfm Karen Scheuermann, EPA Region 9
scheuermann.karen@epa.gov

BMP Fact Sheets
www.clu-in.org/greenremediation/ Doug Sutton, TetraTech GEO
Doug.Sutton@tetratech.com
Profils reen Remediation
www.clu-in.org/greenremediation/tab_d.cfm Carlos Pachon, EPA OSRTI

pachon.carlos@epa.gov

Archived Webinars
www.clu-in.org/greenremediation/subtab_b6.cfm
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