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GASCAP must also be for public use and the product and any modifications
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Introduction

GASCAP is a Microsoft Excel based spreadsheet tool designed for the New Jersey Department of
Transportation to estimate greenhouse gas emissions associated with transportation capital
projects. The current version includes sections to calculate emissions for the following:

Section 1: Materials - Estimates direct and upstream emissions for materials used in
construction projects based on item codes from NJ DOT project bid sheets.

Section 2: Non-Road Equipment - Estimates direct and upstream emissions for non-road
equipment used during construction activities.

Section 3: Recyclables - Estimates a credit against estimated emissions based on the use of
various recycled materials in construction projects.

Section 4: Lifecycle Maintenance - Estimates direct and upstream emissions based on expected
materials and equipment that will be used in maintaining the completed product over its

lifespan.

Section 5a: Staging - Estimates direct and upstream emissions for on-road vehicles and
temporary lighting used during construction of a project.

Section 5b: Traffic Disruption - Estimates direct and upstream emissions resulting from
changes in vehicle miles of travel and vehicle efficiency due to work zones, lane closures,

and detours.

Section 6: Lighting - Estimates direct emissions from the operation of permanent lighting
fixtures over the lifespan of a project.

Section 7: Rail - Estimates direct and upstream emissions for various inputs that are specific to
rail construction projects.

Section 8: Induced Travel - Estimates changes in mobile source emissions caused by changes in road
capacity

Maintenance Department Module - Estimates emissions from routine, minor maintenance activities.

Section 9: Updating GASCAP - Procedures for updating background data on energy, vehicles, and
materials used by GASCAP when estimating emissions.

Introduction




m w User Guide

Enabling Macros

Most of the functionality of GASCAP is contained within macros, which are scripts that automate
calculations and other program functionality. By default, macros are usually disabled in Excel.
After opening the spreadsheet, a prompt will ask if the user wishes to enable macros or will
present a security warning that some content is disabled. This prompt should be followed to
enable macros. Macros must be enabled to load and run GASCAP.

(L tome  inien Pagelmout  fomuli it Renew Developél  Adddn  Acobst oP = o

_.:- -buul,lllmiq Some aclme contend has been ditabded. Click for more n‘-lmh. j Enable Conterd »®
| o7 - £ =
RUTGERS .

SICA

Beta Version 2.0

Enable macros

to continue!

GASCAP was developad by the Alan M, Voorhees Transportation Center at
Rutgers University under contract to the New Jersey Department of
Transpodtation (MIDOT). This software is freely avallable to use for all purposes
assaclated with estimating greenhouse gas emissions for fransportation eapital
projects. Any modifications of updates made to GASCAP must also be for public
use and the product and any modifieations to It may not be sold for commercial

e,

% 4 v ¥ Openmg - PiEect b Mitenal  Egupmint Method T Bquprent Equipment” | Recyclibles Muintenance Stagng TR Desuption  Lghtng T Ral Tduced Trvel R o [ 0]
Reasy | 7] s 1% (o) > 3

Enabling Macros
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Project Info

The first worksheet displayed after enabling macros is the Project Info page. Basic information
about the project (title, location, start and end dates, and description) should be entered here.
The Reset button can also be used to reset the entire workbook and remove all items added in
all sections. The project title displayed on other sheets is linked to the one entered on this page.

It is critical to program functionality that estimated project start and end dates are entered,
even if they are very rough estimates. The dates are used to calculate project length
(displayed on the Project Info page for reference) which is used in several emission
calculation functions.

Home Incet Fagt Layout  Formula Dty Reaew  View  Ceetloper  Adddne Acrobat o= ﬁ"a
260 .- 5| I
Section 1: Section 2 Section 3: b Section Sa: TR R Section & . i)
G AS!CAP | || Em | B =] ] -
Beta on 2.0
. ; - Maintenance Dept
Title:|Enter Project Title Here ‘ et
Location: |Enter Project Location Here ‘
Approx. Project Start Date:l 1/1/11 Approx. End Date: 7/1/11 ‘
E I vl wened chrdes moenl be enlerect as Hey are cowd by e
et bength. Dased o the Jates anberad, i Oroy)edt
- Entor Project Description
Description:
Reset All Sections Save
Administrator Password S Fdmin
4+ v Opeing | Propect Info Materak  Equipment Method  Equipment?  Equipment  Recycbbles  Muintenance Stagng  Traffic Diruption Lighting  Ral Tnduced Treedl  Results o |4 | 0!
Reagy | e e T

Project Info
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Section 1: Materials

Material inputs to GASCAP are based on NJ DOT bid sheet item codes. The first step in
entering a material is to input the 7-digit item code from the bid sheet. After inputting the
item code, clicking ‘Go’ will display the appropriate unit of measurement for the item and pre-
populate default variables for that item.

If you do not know an item’s 7-digit code, you can click “Find Codes” to look up codes by item
name. Then click “Ok” to send the code to Input Item Code box and click “Go.”

The second step is to input the quantity of the item, which is located next to the item code on
the bid sheet. Additionally, in step 3, default variables related to asphalt and concrete are
displayed. These variables can be changed if desired. Variables that do not apply to the item
selected will be greyed out. Clicking the Add Material button creates a new line item on the
spreadsheet with emissions factors (in grams) for that item, and updates the total emissions
for all materials. Individual line items can be removed by their respective buttons, or the
entire sheet can be reset with the appropriate button. Total emissions can be viewed in
grams or metric tons.

Jersey Department of Transportation DATE : 04/19/11
PAGE : 109 -3
TABULATION OF BIDS

CONTRACT ID : 1110% COUNTIES : MERCER
DISTRICT Tl |

CALL ORDER  : 10%
LETTING DATE : 04/14/11 10:00aM

SET-ASIDE :

EXISTING CASTING

™ 2.000 U© i 2500. 00000 5000. 00 3000.00000 E000.00]| 1500. 00000 3000.00

It 1 ) EDB22 (% z ) D2206 It 3 ) 67305
|ERRLE ASPHALT COMPANY | JOSEPH DEFINC TRUCKING CO IN |GREEN CONSTRUCTION INC.
| | I
| UNIT PRICE AMCUNT| UNIT FRICE AMOUNT| UNIT PRICE AMOUNT
_____________________________________________________________________________________________________________________
| 17. 00000 1241. 00 15.00000 1095.00] 30.00000 2190.00
| | |
| 3.50000 402.50| 5.00000 575.00] 0.01000 1.15
| | I
| 8.00000 9864. 00 12.00000 14796.00] 7.50000 9247.50
I I I
| | I
| 50. 00000 3850.00] 25.00000 1925.00| 0.01000 0.77
] I I
| 3.80000 10541. 20 B.00000 22192.00] 4.00000 110%96.00
| | I
I &0. 00000 8400. 00| 1.00000 140.00] 0.01000 1.40
HOT MIX 'HALT PAVEMENT REPAIR ] | I
0044 401 3175.000 LF | 0.01000 31. 75| 2.00000 6350.00] 0.50000 1587.50
L | | |
225.000 GAL | 0.01000 2.25| 0.01000 2.25] 4.00000 900.00
| | I
435.000 GAL | 0.01000 4.35] 0.01000 4.35] 0.01000 4.35
| | I
990.000 T | 83.00000 82170. 00| 100.00000 99000.00| 85.00000 84150.00
IX ASPHALT 12.5 H 76 SURFACE COURS | | !
oo4 579.000 T | 73. 00000 42267.00| 100.00000 57500.00] 75.00000 43425.00
E ASPHALT 25 M 64 BASE COURSE | I
ond 5.000 U I &0. 00000 300. 00| 75.00000 375.00] 125.00000 625.00
[ LES, HOT MIX ASPHALT I | I
005 2p 32.000 LF | 50. 00000 1600. 00| 120.00000 3840.00] 85.00000 2720.00
1 FORCED CONCRETE PIFE 1 | I
0os Ll 33.000 LF | 32.00000 1056. 00| 20.00000 660.00]| 80.00000 2640.00
SUBBASE OUTLET DRAIN I | I
2.000 © | 3500.00000 TO00. 00| 4000.00000 &000.00]| 2250.00000 4500.00
TYPE B I | I
3.000 © | 1%0. 00000 570.00]| 250.00000 750.00| 450. 00000 1350.00
| )
7 |
SQUARE FRAMED MANHOLE CASTING, | I
CIRCULAR COVER 1 | I
0055 21531 1.000 © | 1500. 00000 1500. 00| 2500.00000 2500.00] 1000.00000 1000.00
RECONSTRUCTED INLET, TYPE B, USING NEW | I
CASTING | I

Section 1: Materials
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fae Heme Indert Page Liaut Farmulat Cats >‘.h-en‘ e Developel Aad '(\:, Acobst
. - e x Sy it =
" . Sechon 4; Suction Stx Section 8
I - Section 2 Secion 3: Section Sa- Section f: |
G mp Progect info. ‘ ‘ E nt o = llbﬂl\'-"lﬂm ‘ Staging D;I::M Lighting Section T: Rail | 1:w ‘ RESULTS
eta Version 2.0 ! ! .
SECTION 1: MATERIALS EMISSIONS Loter Prolecs Tie Hore
Marmenance Dept
1. Input Item Code {Speacisl Mocuis)
So | |Fedcoss| MATERIALS TOTALS Chisnge: Unit
Direct €0 .00 i8)
Dirget £M, ]
2. Input item Quantity Olrect 1,0 lzh
|" 5q Yard Direct 00 Equivalent &)
Upstream €0, 5
3. Verify or Change Default Variables Upstream CHy L]
Cement | Heating Upstream MO @
Ratia Temperature (*F) Upstream 5F, (me)
i e0ate "_ Ambient Upstream L0y Equivalent ™
;-gil!m‘g Tempecature (°F} [ Combined C0; Equivalont 0.00 {2}
| o Binder i_ " % Moisture in
Aggregate

| Sovent % Cutback Resat | Swve |
Depih (Teet)

4.

ligen Cuddg Duacrintion Mobwe  Unit  CementPRel hgarousle Relly HeetwoTemo %Bnder  SMisles  Cutbeck Dogthifons — ReestoOulg)  QeesiCW o) DicectW.Ota)  [irect CO.Rowv. o)

4 b v UDpeang Proect e Materuls < EGupmeSt Method T Equipment2 Equpment | mecydubles Muintenance Stagng  TraMfi Demiption  Lighting T Ral T Mduced Trwel - Resits o |« 0|
Reagy | 7] ST 100% () X

r B
Find Item Codes o

L m—

Select ltem From List (Or Start Typing) Item Code oK

HMA - Base Course] ;I | 401102M Cancel

Section 1: Materials
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Section 2: Equipment

Section 2 is where all non-road equipment used during construction should be entered.
There are two methods for entering equipment as shown below. Click the button for the
method you want to use.

Section 4: Section St Section &:
mt Rsocm x t Sacton fxc Traftic 5:“:’" LA Soction 7: Rail Induced RESULTS
: cyclabies | maintonance Staglag Disnsptica L Travel
Mazirtenance Dept
N N (Special Module)
Select A Method for Estimating Emissions from Non-road Equipment Activity
1. Emer Equipment Activity Manually. 2. Estimate Equipment Activity and Emissions
based on the project type and projected numbaer
of workdays.
Create a new list of construction equipment used for | Estimate actnaty for 38 pleces of construction
this project by year, fusd and power rating. You will equpment based on & sample of roadway constnuction|
naed to enter each piece of squipment used projects, Saelect the project type and phasing that best
saparately. matches the cument project. The estimated equipment
howrs, years, fuel and powes ratng can be
customized
Enter Acthaty by Equipment Estimate Equipment Acthity
44 v v Opening  Prejectinfo  Matersls | Equipment Method ~ Equpment?  Equpment  Recychbles  Mantenance  Stagng T Diwuption  Lighting  Ral  Induced Travel  Resuls o4 0l
Ready | T i 100% (- > &

Method 1: Enter Equipment Activity Manually

Choose Method 1 if you know what pieces of non-road equipment will be used in the project
and how long each piece of equipment will be operating. Equipment is selected through a series
of drop down boxes that must be selected in order.

Method 2: Estimate Equipment Activity

Choose Method 2 if you do not know what pieces of equipment will be used or for what period
of time. GASCAP will allow you to estimate the number of hours of equipment activity for 38
pieces of non-road equipment based on a sample of projects.

Section 2: Equipment
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Method 1 Enter Equipment Activity Manually

Step 1: Select the year the vehicle was manufactured

Step 2: Select the type of equipment

Step 3: Select the type of fuel used

Step 4: Select the vehicle’s power rating

Step 5: Enter the number of hours the vehicle will be used in total during construction

Step 6: The ‘Add Equipment’ button will add a line item on the spreadsheet with emissions factors
(in grams) for that item, and updates the total emissions for all equipment.

Before hitting the ‘Add Equipment’ button, the box labeled ‘Air Conditioning?’ should be
checked if the equipment has it. Individual line items can be removed by their respective
buttons, or the entire sheet can be reset with the appropriate button. Total emissions can be
viewed in grams or metric tons.

Fise Home Incet Fagt Layout  Formula Dty Reaew  View  Ceetloper  Adddne Acrobat v ig = ‘a
m - 2 2
Saction 4: Saction Sh: Saction &
Section 10 Secton 3 Secton Sa: Section &
Project info Lifecycke Tratfic Section 7: Rail Iduced RESULTS
GAS Imp Lo EECTER Mainenance Staglng Disnaptica Hoking Travel
Beta Version 2.0
Martenance Dept
. ) ) (Special Module)
Select A Method for from N d Activity

1. Enter Equipmuent Activity Manually. 2. Estimate Equipment Activity and Emissions
basad on the project fype and projectad numbar
o workdays.

Create & new hat of constructon equipment used for  (Estimste actraty for 38 peces of constructsan

this project by year. fusl and power rating. You will equipment based on a sample of readway constnaction|

need to emer each piece of equipment used projects. Select the project type and phasing that best

separstely. matches the curment project. The estimated equpment
houts, years, fisel and powss rating can be

Enter Actiaty by Equipment Estimate Equipment Actiity
4 v v Opening  Project o MAeiDE | bquipment Method Equipment Equipment  Recycbbles  Mantenance  Staging  Traffic Deeuplion  Ughting  Ral Tnduced Travel  Results o |4 w1
Reagy | 7 G 100% (= O

Section 2: Equipment
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Method 2: Estimate Equipment Activity

Step 1: Enter the expected number of workdays in the textbox and click “OK.” (Remember workdays do
not include holidays or weekends on which no work will be performed).
Step 2: Select one of six project types from the dropdown menu. Choose which of the following best
describes the current project:
1. Resurface Existing Highway
Construct Freeway / Extra Lane
Pavement Rehabilitation / Widening
Construct / Reconstruct Bridge
Construct Median, Thrie Beam Barrier
6. Landscaping
Then click “Estimate Phasing.”

e wN

L Homi  Inser  Pagelmout  Fomulst  Odts  Rewew  Mew  Deeelopdt  Adoda  Adotat
Bal v T | Project Type Uist
I Section &: Soction Sbc Section i:
Section 1: Soction 2 Soctian 1 Sechon Sa: Section |
Project info Lidecycle Tratfic Section 7. Radl Irduced RESULTS
GAS m Materials Foupment Recyclabios | LICHER Staging 1 Lighting e ‘
Beta Version 2.0

SECTION 2: NON-ROAD EQUIPMENT EMISSIONS A .

1 Enter the expocted number of project Work Days, exchoding weekend of haldays - o
during which no work will ba pedfarmad. Than Chick "R bstore procesding

EQUIPMENT TOTALS Change Uint

A Select the Pragect Type bom list hal best describes the curent project Direct . 0.00 (g}

- Estimate Pha
_J S e minal Direct CH, .00 )
Chek Esbmate Phasing” before proceeding Direct Hy0 .00 [0}
Driroct Pig: .00 ]
3. Project Phasing: To acoept the default values, Smply pvoceed fo Step 4. To alter the project phasing valves, ehck
“Thange Delaull Phasmy” and change phase percentages befone proceedng o Step 4 rirect CO: Cquivalent from HFCs 0.0 (1}
" " Average Actiity = o r
Change Defaull Phasin % of Wark ; Direct C0; Equivalant 0.00
» c) Hours Per Dy thoii . bt L
1+ Land Cleanng and Grubbing Upstream CO: .00 [
2 - Roadway Fxcaation Upstream CH, .00 g}
3 - Sensctisal Excanation Upstream Hy0 (] ig)
4 - Base and Subbase upstream P 0.00 [}
5 - Stroctural Concrete Ugrstream 5F, 0.00 {mg}
6 - Paang Upstream Cily Equivalent .60 {8}
T - Drainage / Emirenmental / Landscaping | Combined CO; Equivalent 000 1]
8 - Striping / Paini
i o Reset SweJ
4. Trale Control / Signage /Bamiers L =

10 - Change Contract Orders
11 - Othar
TOTAL
4. Click "0K" to Caleulate Estimated Equipment Actrdty ok |
Eatrmabion may fake up to ooe minute. To change default equiment year, fuel, power or ectmty bours,
chickt the "Changn” buttan ntuf 1o each Balow piecs of equipment
EQUIPMENT ACTIVITY ESTIMATION
Foar Teasrition Fuel Toe Doet Badiog Howra Wi Conditioning Dueed Gaial | DweslGRLlal  DirocllaOtn  Giooel Pheta) GO Eqiy, lrom Best Goxbauin, 0 _Vaabioen Gf
W v W UOpenng PRt o Matenals  EGuDmEnt MEthod | Equipment2 - Equpmdnt’ Watycbles  Maitenancy Stagng | TraMhe Deruption  Lghtng T Rl Tnduced Trewel  Rislts |« =] 0]
Reagy | 7] ST 1005 () X

Section 2: Equipment
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Step 3: The phasing describes what portion of the project work (in hours) is allocated to each phase —
or general category of activity. To accept the default phasing, simply go to Step 4. To alter the
default phasing, click the “Change Default Phasing” button to bring up the below menu. Enter
new values for the percent of time devoted to each phase. To account for rounding errors, the
total may range from 99.8% to 100.2%.

i Change Default Phasing ——

Enter the percentage of the total
project duration that will be devoted
to each of the below types of
construction activities.

o
1-Land Clearing and Grubbing 0.0/ ’

=

g

L
4

2 - Roadway Excavation

w
-
-

- Structural Excavation

&
-

- Base and Subbase

n
"
#

- Structural Concrete

#

| &-Paving

7 - Drainage [ Environmental /
Landscaping

&
-

8 - Striping [ Painting

#

9 - Traffic Control / Signage / Barriers

=
~
=

199399993977

10 - Change Contract Orders

11 - Other

E

Total 100.2 ¥

Mote: Due to rounding error, total may not equal 100%.
However, the total must range from 99.8%: to 100.2%.

Cancel Update Phasing Values

Click the “Update Phasing Values” button to update the value.

Different mixes of equipment are used in each phase, so accurate phasing helps GASCAP to more
closely approximate the specific project.

“Change Contract Orders” is an allowance for extra construction time due to changes in the contract.
“Other” accounts for time that is spent performing uncategorized activities.

Section 2: Equipment
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Step 4: Click the “OK” Button on the main screen to populate a default list of equipment activity and
emissions.

Step 5: If you need to change the default hours of activity, model year, fuel type, or power of
equipment, click the “Change” button next to the piece of equipment you would like to alter,
as shown below.

EQUIPMENT ACTIVITY EST ON

Change 2008  Bore/DrilLs# Diesel 175 59.1 Mo
Change 2008 nt & Mortar Mixers 4 Stroke Gasoline (10% Ethanol RFC 11 0.0 Mo
Change Dumpers/Tenders 4 Stroke Gasoline (10% Ethanol RFC i 11.5 Mo
Change 2008  Caoncrete/industrial Saws 4 Stroke Gasoline (10% Ethanol RFC 1 T Mo
Change 2008 Cranes Diesel 300 4.4 Mo
Change 2008  Crushing/Proc. Equipment Diesel 75 0.0 Mo
Change 2008  Crawler Tractors Diesel 175 0.0 Mo
Change 2008  Excavators Diesel 175 119.7 Mo

The “Change” button will bring up a menu for selecting the equipment model year, fuel type
and horsepower (which you must change in that order). Check the Air Conditioning box if the
specific equipment model uses air conditioning.

To change the Hours of Activity, simply overwrite the previous value. There is no way to remove
equipment from the list. If the equipment will not be used at all, specify 0 as the Hours of
Activity.

Then click “Update.”

Update Equipment Activity @

Update Values for Crushing/Proc. Equipment

Hours of Activity 0
-

Fuel Type Diesel Air Conditioning? -

Year 2008

Power Rating (HF) 75

Cancel Update

Section 2: Equipment
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Section 3: Recyclables

The Recyclables worksheet displays a list of recycled materials that will give a credit against
emissions if used in the project. The amount of each material used in pounds should be
entered in the respective cell. Pressing the ‘Calculate Recycled Materials Credit’ button will
update the Recycled Materials Credit totals to reflect the amount of the credit. Pressing Reset
returns all values to zero. Total emissions can be viewed in grams or metric tons.

; —'n
I tone i mgelnout  Fumast  Oata  Reew  Wew  Developer  Addii  AuooM oP = w
o~ ) = = it : e =
! 3 Secton 4 Suction St Section &
GAS mp Progect Inf ‘ m: !mﬁ 2 nbcvc"mm ﬁscl::"m:' D;I::M ﬁm Soction 7: Rail | -‘?:ﬁ RESULTS
Beta 20
SECTION 3: RECYCLING CREDIT Entor Prolect Tile Hers N ot
{Special Maduls)
R T RECYCLED MATERIALS CREDIT  crange unt
Pechibmed Concrete Waberial (ACM) |-0 b co, " 0.00 (my
Feundry Sana | 0 b
Coal Bottom At | 0 ]
CH; = 0.00 (me
Glass Cubvihis: | 0 L]
iround Bbsmmoss. 2 (1]
Gireuna fes pr— ..||— b N,0 - 0.00 (o
Fuemesiated Pesroieum Costamnated Sol dggregate: | 0 [
Uast Fumace Sy | 0 I
SFs € 0.00 g
Coal iy Ash [ L] ]
Total €O,
Grousd Graroleled Blast Funacs Sog | 0 s Equivsleot = 0,00 (mey
Dther Icusirial Waste Products. | 0 b
Hesel Save |
Calcutate Recycled e
Materlals Totals
M 4 v v UOpEnng PREpect Info - Materal © CEgupeet Mithod Equpmdnt 1 Stagng Traffe Deruption  Lghtng © Ral T Tduced Trvel R o [ LA
Reagy | 7] ST 100% () - +

Section 3: Recyclables
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Section 4: Lifecycle Maintenance

The Lifecycle Maintenance section is designed to estimate direct and upstream emissions based
on expected materials and equipment that will be used in maintaining the completed product
over its lifespan. Bridge lifecycle maintenance is not estimated in the current version.

Each field in the steps below is populated with default values that may be changed.

Step 1: Select the Pavement Type from the dropdown (Asphalt, Concrete, or Asphalt Overlay Concrete)
Step 2: Enter the Length of the project in miles.
Step 3: Enter the number of Lanes
Step 4: Enter the Pavement Depth (in inches) of the main roadway
Step 5: Enter the Combined Width (in feet) of both shoulders of the roadway
Step 5: Enter the Pavement Depth for the shoulders of the roadway
Step 6: Enter the distance (feet) for Transverse Joint Spacing
(Step 6 does not apply when the Pavement Type is Asphalt).

Click “Update Maintenance.”

I Heme
~ Suction Stx Section 8
Secton 1 Section 2 Section 3: Section 5o Section 6: i |
GAS CAP Lol ‘ Malerials Equipment Hucyctabies ‘ ‘Staging DI.I::M Lighting S L '::ﬁ Sz
Beta Viersion 2.0
SECTION 4: MAINTENANCE EMISSIONS Eater Pagject Title Hers Maistanance Degt
{Special Module}
Pavemen| tTvor | Asphalt =
Length (mi) [ 1 7 MAINTENANCE TOTALS oy
Lanes | 2 Direct CO; 0.00 fal
) _ Direct Chy 000 t1]
Lane widt [y [ 12 i i s i
Pavement Depth [ Direct Py 0.00 fa)
Direct 00 Equivalent o0n fal
Combined Shoulder width () [ 12 Upstream €Oy 506 al
: Upstream CHy 0.00 )
shoulder Depth (i) [2 Upstream M0 0o o
' Upstraam Fie: oo o
Tramsverse Joint Spacing (1t} | Upstream 3F, 0.00 {mg)
Upstraam €0, Equivalent 000 )
Combined 00, Equi 0.00 [E1]
Ut
Maintenenoe Resat Save
MAINTENANCE ITEMS ADDED
Maintenance Hem Direct COLju Direst CH, (g} Direct 1.0 (o Direct Pl Direst GO, Equiv, (g} Upstresen CO.(0)  Unstream CHolgl  Mpstresm W0 o) Ustream Pl Upstream 8 (mal  Upsiream

e n DG PRI Mt EGUDMETt MEthed BRI EqUpmint ReGEublg Mamtenancs CStagng Trilfe Deuption  Lghtng kel Tduced Trawet  Risuts |« =
Reagy | 71 R 100% (=

Section 4: Lifecycle Maintenance
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Asphalt Pavement

Concrete Pavement

Asphalt Overlay Concrete Pavement

th;eoct;clle 50 Years 50 Years 30 Years
Clean and seal 100% of longitudinal joints Crack seal 500 ft. per lane mile (PA)
5 years Crack seal 500 ft. per lane mile (PA)
Micro surface all lanes and shoulders
Clean and seal 100% of longitudinal joints Clean and seal 100% of longitudinal joints Concrete patch 2 - 10% of pavement area
10 years Crack seal 500 ft. per lane mile (PA) Clean and seal 100% of transverse joints Crack seal 500 ft. per lane mile (PA)
Micro surface all lanes and shoulders Crack seal 500 ft. per lane mile (PA) Bituminous overlay to 4 in. depth
Mill wearing course to 2 in. depth Concrete patch 2 - 10% of pavement area Concrete patch 2 - 10% of pavement area
Bituminous inlay to 2 in. depth Diamond grind 100% of total area Mill wearing course to 2 in. depth
20years micro surface shoulders Clean and seal 100% of longitudinal joints Bituminous inlay to 2 in. depth
Clean and seal 100% of transverse joints
Clean and seal 100% of longitudinal joints Concrete patch 2 - 10% of pavement area
Crack seal 500 ft. per lane mile (PA) Diamond grind 100% of total area
30 years
Micro surface all lanes and shoulders Clean and seal 100% of longitudinal joints
Clean and seal 100% of transverse joints
Full depth patch 5% of pavement area Concrete patch 2 - 10% of pavement area
Mill wearing course to 4 in. depth Crack seal 500 ft. per lane mile (PA)
40 years Bituminous inlay to 4 in. depth Bituminous overlay to 4 in. depth
micro surface shoulders
Clean and seal 100% of longitudinal joints Concrete patch 2 - 10% of pavement area
Crack seal 500 ft. per lane mile (PA) Mill wearing course to 2 in. depth
50 years

Micro surface all lanes and shoulders

Bituminous inlay to 2 in. depth
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Section 5a: Staging

Transportation

The Staging worksheet allows emissions to be estimated for activities involved in staging the
construction site. The first box, Transportation, is similar in function to the Equipment
worksheet, except with on-road vehicles.

Step 1: Select the vehicle type

Step 2: Select the year the vehicle was manufactured

Step 3: Select the type of fuel used

Step 4: Enter the one way distance of a trip with that vehicle type

Step 5: Enter the number of one way trips made with that vehicle type

Step 6: Enter the number of vehicles of that type

Step 7: The ‘Add Item’ button will add a line item on the spreadsheet with emissions factors (in grams)
for that item, and updates the total emissions for all equipment.

To assist in determining distance traveled, a quick Distance Calculator box accepts the input of
a starting and ending 5-digit zip code; clicking the ‘Find Distance’ button will bring up the
user’s web browser with a Google Maps page giving the driving miles between the two zip
codes.

Construction Site Lighting

The second part of calculating construction staging emissions involves estimating the
use of lighting for nighttime work at the site. By default, the power is generator based.
In this event, please verify that generators were added as equipment items in Section 2.

If the power is grid-based, choose that option in the drop down box. The sheet then prompts
for the number of fixtures, watts per fixture, and operating hours per day. Multiple line items
can be added. The operating hours box is prepopulated with an estimated figure based on the
actual daylight hours expected based on the dates of the project. This default number can be
changed if desired. Pressing the ‘Add Lighting’ button creates a new line item on the
spreadsheet with emissions factors (in grams) for that item, and updates the total emissions for
all materials. Pressing Reset returns all values to zero. Total emissions can be viewed in grams
or metric tons.

Section 5a: Staging
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Section 5b: Traffic Disruption

Section 5b estimates the emissions from six project staging options, which result in changes in
traffic patterns that occur during roadway construction and maintenance. GASCAP classifies
staging procedures as one of the following work zone types:

1. Work Zone Only No lanes closed, with workers present during construction for the duration
of the project
2. Lane Closure One or more, but fewer than all, lanes are closed for the duration of the
project
3. Intermittent Lane Cne or more, but fewer than ali, lanes are closed during specific periods
Closure each day or week, but otherwise open, for the duration of the project
4, Full Road Closure Read is fully closed (all lanes) for the duration of the project, with a signed

diversion route

5. Combination Road and  Road is fully closed {all lanes) during specified periods each day or
Lane Closure WEEK, with a signed diversion route; otherwise one or more, but fewer than
all, lanes are closed.

B. Intermittent Road Read is fully closed (all lanes) during specific periods each day or week, with
Closure a signed diversion route, but otherwise open, for the duration of the project
7. Intermittent Work Zone No lanes closed, with waorkers present during construction during specific

periods each day or week, for the duration of the project

Traffic flow changes in GASCAP are based on calculations from the 2010 Highway Capacity
Manual. Because different emissions impacts must be calculated for each staging procedure,
this is the most complex module in GASCAP. Some staging procedures will require entering
additional data, as noted in the procedures below.

Section 5b: Traffic Disruption
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Step 1: Select the Staging Option from the dropdown menu

Gas 207 Micresedt Exce
e Home  Iniet Pagelmout  Foimulst  Oata  Rewew  View  Dreelopel  Adddai  Adcost
. S R = i it s e
~ Sechon 4; Section 8
I - Section 1: Section 2 Section 3: Sectian Sa- Section 6: i |
G mp Progect info. ‘ ol E nt I = Lifec) o Staging ‘ Lighting Slmn!.ﬂnl; 1:* RESULTS
eta Version 2.0
SECTION 5b: TRAFFIC DISRUPTION i Bt TS Maintsnanss Caga
{Spacial Module]
,  Select St
L o::n R | j Distance Calculator
Las Maga in & browses E
[—— casuiate datance betumen L
2 Enter ralavant . 2 codes i nput n Sagng Procedure
detats of the Enter Details
closure Starting Zip Code: 08501
Ending Zip Code: ['nm
- Rasat | Find Distance
TRAFFIC DISRUPTION PROCEDURE TOTALS
Change Unit
Direct CO; 0.00 ) Upstream COz 000 fg)
Direct GH, 1.00 i) Upstraam CHa 000 (g
Direct N:0 0.00 @ Upstieam N;O XTI
Chrect Black Carbon 0.00 @) Upstream Blisck Carbon 000 (g
Upstream SFy a0 img
Direct CO; Equiv. 0.00 tal Upstroam C0; Equly. 0.00 g
Tatal C0; Equiv, 000 (g
Change in Average MPG &
TRAFFIC DISRUPTION PROCEDURE
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Step 2: Click the Enter Details Button to open the Work Zone details window.
[ Work Zone -t

Please enter the details of the section of road where the
work will be carried out:

1. Description 4. Physical Characteristics

Name ,7| Lane Wit (Feet) ’7
Lengh (mies) ,7 E j
Functionsl Class ’—_'j Median oy _'J

Number of Lanes: Ramps or Access.
(per drection) :_E Points per Mie
ARDT Lateral Cearance [ g
“Left j
2. Single Lane Base Capacity  agpt o [ € j

Dornant Drectonal Spit
Drecton Capacty
Total Capscty Grade. 7=y
{both drections) == j
No Passing Lane - [ 52
Leve
o >
3. Intermittency el (O
[—j Urbany Rural F—‘m =
Days per wesk "—7 E
swrme | 1 j 2 _|[m]
Finish Time n, ® . Ll

Update Values ‘ Cancel
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Step 3.1: Enter the following Descriptions of the roadway at the site of the Work Zone:

a. Name of the roadway

b. Length (in miles) of the segment of the roadway affected by the work zone

c. The functional class of the roadway at the work zone.
Note: Selecting a functional class will populate default values for Physical Characteristics of the
roadway. These may be changed in Step 3.4

d. The number of lanes per direction of that road segment at the work zone

e. The Annual Average Daily Traffic (AADT) for the roadway

Step 3.2: Accept Default Values for the Single Base Lane Capacity of the Work Zone, or enter:
a. The dominant direction of traffic flow at the work zone

b. The total flow at the work zone

c. The opposite direction flow at the work zone is then calculated automatically

Step 3.3: Enter the Intermittency schedule for intermittent lane/road closures:

2 Not
3. Intermittency Rolli

E g
Days per week 7
=
Start Time = -] M.

Finish Time: . = v] e

Note: Step 3.3 applies only for intermittent work zones. During Step 1, if you selected any staging
options other than 3 (Intermittent Lane Closure), 5 (Combination Road and Lane Closure), 6 (Intermittent
Road Closure) or 7 (Intermittent Work Zone) this section will appear as “grayed out” and the fields will
be inactive.

a. The number of days per week the lane/road closure is expected to take place
b. The start time at which the lane/road closure is expected to begin each day
c. The finish time at which the lane/road closure is expected to end each day.

Step 3.4: Enter the following Physical Characteristics of the Roadway around the site of the work zone:

a. The lane width (in US Feet)

b. The posted speed limit (in miles per hour)

c. Select TRUE if there is a median within the work zone; otherwise select FALSE

d. The number of ramps per mile within the work zone plus three miles upstream and downstream of
the work zone for Freeways, or the number of access points per mile (driveways and unsignalized
intersections within the work zone for other road types)

. The lateral clearance (shoulder width) on the left and right sides of the roadway at the work zone
f. The directional split of traffic (proportion from 0.00 to 1.00 of traffic flowing in the dominant
direction) at the work zone
The grade (either Level, Rolling, or Mountainous) of the roadway at the work zone
No passing Lane — Level

Section 5b: Traffic Disruption
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i. No Passing Lane —Rolling
j.  Whether the work zone is in an Urban or a Rural location

Step 3.5: Click the Update Values button.

Step 4: Accept the default values or enter custom values for the proportion (from 0.000 to
1.000) of vehicles using the roadway that are:

a. Passenger Cars

b. Trucks or Buses

c. Recreational Vehicles (RVs)

Note: Entered values must add up to 1.000

Click “Update Values.”

If staging procedure 1 (Work Zone Only) is selected, this is all of the information that is required.

If staging procedure 2 (Lane Closure), 3 (Intermittent Lane Closure) is selected, you will be
prompted to enter the number of lanes affected by closures in the following dialogue:

Lane Closure ﬁ

Howe many lanes will be
dosed (in the dominant | j
direction)?

Update Values

Cancel ‘

Step 5.1: Enter the number of lanes to be closed in the dominant direction. The maximum
number of lanes that can be closed is one less than the total number of lanes in the work
zone. If all of the lanes are to be closed, this would be classified as a Road Closure.

If staging procedure 4 (Full Road Closure) or 6 (Intermittent Road Closure) is selected, you
will be prompted to enter further information for establishing a detour.

Section 5b: Traffic Disruption m
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Step 6.1: Enter the number of links (1 — 5) for the signed diversion route resulting from any road
closures.

Mumber of Diversions

How many links are
there on the signed -I
diversion route? (1 - 5)?

Step 6.2: Enter the following details for each diversion route link into the dialogue box shown below:
a. Enter the Description, Single Lane Base Capacity, and Physical Characteristics for each link in the
detour, as in Step 3
b. Accept, for each detour link, the default values or enter custom values for the proportion (from
0.000 to 1.000) of vehicles using the roadway that are:
1) Passenger Cars
2) Trucks or Buses
3) Recreational Vehicles (RVs)
Note: Entered values must add up to 1.000

rDr.-:-\.- Limkes T =
Flease enter the details of each detour link:
Link 1 Link 2 Link
1. Dagcrigtian 1. Dascriptian 1. Dascrigtian
Lrgh mes) | Lengh [es) | Lergth (ies) | |
Funzienal 0 ™ ] FunctonalChes [ | FunctonslCles [ |
| e i ] | L&
Murber of Lares | _' Mumber of Laves | | PMumberoflaces | e | J | |
= : ,, 3
¥
3. Physical Chanacteristics 3, Physical Charocteristics 3. Physical Charocteristics | Chaimcoapis i
M Lo [Fmat) [ LewWidbFeat] [ Lare Wik Feat) Ii Ii
Frehad Spasd | _| Pusted cpmed | _| Pustedcpeed : | | Pagted Spe | |
Liit (rph] | mikiraph | Lmictph)
el e [~ [ [~ i

If staging procedure 5 (Combination Road and Lane Closure) is selected, you will be
prompted to enter information about BOTH a road closure with detour and a lane
closure. Refer to Steps 5.1 - 6.2.

Section 5b: Traffic Disruption
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Section 6: Lighting

The Lighting worksheet estimates direct emissions from traffic lights and street lights that are
installed as part of the project over their operating lifespan.

Step 1: Select the lighting type

Step 2: Select the power rating for the light if necessary
Step 3: Enter the number of lamps or signal heads

Step 4: Enter the anticipated number of operating years

Pressing the ‘Add Item’ button creates a new line item on the spreadsheet with emissions
factors (in grams) for that item, and updates the total emissions for all materials. Pressing
Reset returns all values to zero. Total emissions can be viewed in grams or metric tons.

Mome  Intet Pagelmout  Formuls t OMts  Rewew  Mew  Deeelopdt  Adod  Adotat oP = w
N33 “

T — =

SECTION 6: LIGHTING EMISSIONS o
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L ]
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:'“'“"t' N’""“"s Litecych: 5';”""5‘ Trame Secton T:Rail | educed RESULTS
Adpmeen il Mastenance NG Disruption Travol

Power Fating
a2
LIGHTING TOTALS T
Number of Lamps/Signal Heads L e
St irect co: 0.0 {mt
Drect CH, 0.00 {mit}
Humber of Yoars Opoerating Drirect My 0.00 fmt)
irect €0, Equivalont .00 {mit)
4. Upstream 5F, 0.00 (]
Upsiream €0, [quivalent .00 {mt)
5 Add Item Tetal CO, Equivalent 0.00 {mt)
Rt Save

LIGHTING ITEMS ADDED
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Section 7: Rail

Section 7 estimates emissions from the construction of railway projects.

Step 1: Select the category of rail item to be added.
Step 2: Select the specific item within that category.

Step 2 will determine the remaining steps, dependent on the variables involved with the
selected item. Variables for specific items include:

Joint Bars: When selecting joint bars, the user will be prompted for rail length in order to
determine how many joint bars are required. Rail length options are 39 feet, 80 feet, or
continuous. If continuous is selected, the user will be prompted to enter the continuous rail
length.

Timber Ties: For timber ties, the user is prompted to choose a timber disposal method. The
disposal method will result in a credit against emissions due to either the burning of the
timber as fuel or the storing of it in a landfill (carbon sequestration).

For all items that are dependent on length of track, the user will be prompted to enter the
number of parallel tracks. As most items require an input in feet, there is a simple calculator
on the page that can be used to convert miles into feet. Pressing Reset returns all values to
zero. Total emissions can be viewed in grams or metric tons.

Section 7: Rail
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Section 8: Induced Travel

Section 8 of GASCAP estimates the additional impact of mobile emissions from induced travel
—the increase (or decrease) in travel activity that occurs in response to adding (or removing)
capacity from a roadway, assuming that the project life is 50 years.

G Q=

Tile Heme Indem Pagelmout  Feimulst  Osta Revew  Veew  Developel  Adddai Aceddl

[ e 3 =
* Sechon 4; Section St
: Section 1: Section 2 Section 3 Section Sa- Section B: |
GASICAP . ‘ ot | e | s | | \ i | nme | o ‘
Beta Version 2.0
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SECTION 8: INDUCED TRAVEL B
{Spacial Module]
1. Has road capacity been added or taken away?
s Cit
2 Lane Miles Added or Subtracted INDUCED TRAVEL TOTALS Change Unit
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i s e b Type of Facity Freaways Interstates Reads Cellector Roads Local Reads Total
T o Prmy e Lans Mies Added oe 000 9.00 0.00 0.00 0.00
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Esxprassways | 0 £03; over 50 years 0.00 0.00 o.00 0.00  fg)
Frouwiys Interstates CH, over 50 years 2.00 0.0 ©.0 0.00  (g)
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i | "
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Step 1: Select “Yes” if the project has either added or reduced road capacity;
otherwise select “No.”

Step 2: Enter the additional capacity in lane-miles for each class of road
(Expressways/Freeways/Interstates, Arterial Roads, Collector Roads, Local Roads) that will
result from the project. If capacity has been reduced, enter the change as negative lane-
miles.

Section 8: Induced Travel
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Results

The Results worksheet displays the cumulative results from all sections of GASCAP. In
addition to results from each individual section, the worksheet contains emission
estimation totals for the entire project, and an estimated fuel consumption box based on
the Equipment and Staging sections. Current fuel prices can be entered and the total cost
updated by pressing the ‘Update Fuel Costs’ button. The ‘Print Results’ button will print all
results in a two page format.
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Maintenance Department Module

GASCAP's Maintenance module addresses planned rehabilitations of NJDOT facilities, but not routine
maintenance, such as pothole filling and crack sealing. To address this gap, GASCAP includes a special
module for estimating direct and upstream emissions from equipment fuels and materials from routine
maintenance activities to enable a more complete life-cycle analysis with respect to capital projects.
The results from this data gathering module are treated as separate section from other GASCAP
modules.

Maintenance Equipment

Step 1: Click the “Equipment” radio button to begin adding equipment.

Step 2: Enter (in the following order) the type; quantity of pieces; model year; fuel; time spent idling;
miles travelled; horse power rating; and air conditioning for each equipment item you would
like to add. Not all fields are applicable to every equipment item, and may appear grey.

Step 3: Click “Update Maintenance” to add equipment. The item will appear in list the bottom of the
spreadsheet (once for running emission and once for idling emissions). Click the “Remove”
button to the right of the item to remove it from the equipment list.

Maintenance Materials

Step 1: Click the “Materials” radio button to begin adding materials.

Step 2: Enter (in the following order) the type; heating temperature; outdoor ambient temperature;
guantity; percentage of binder; percentage of aggregate moisture; and solvent type for each
material item you would like to add. Not all fields are applicable to every material and may

appear grey.

Step 3: Click “Update Maintenance” to add materials. The item will appear in list the bottom of the
spreadsheet. Click the “Remove” button to the right of the item to remove it from the
materials list.

Viewing and Saving Detailed Results

A summary of the maintenance emissions appears on main worksheet. You can also view emissions
separately for materials; generators; idling vehicles; and running vehicles. To see separate results, click
“View Detailed Results” to navigate to the results page.

Clicking “Save” on the data entry sheet opens a dialogue to save the results in a new workbook. The
first sheet will contain the list of equipment and materials. The second sheet will contain detailed
results from the module. Once the results are saved, the module will automatically reset.

Maintenance Department Module m
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CURRENT MAINTENANCE RESULTS

Materials
Direct CO; 000 [q) Upstream CO; 0.00 [q)
Direct CHy 0.00 [ag) Upstream CH, 0.00 [q)
Direct RO 0o [q] Upstream MO 0.oo [q)
Direct P 000 [q) Upstream Phig.: 0.00 [g)
Direct 0, Equiv. from HFCs 0.00 [q) Upstream SF¢ 0.00 [ma)
Direct CO; Equiv. 0.00 (o) Upstream CO: Equi 0.00 [g)
Combined CO; Equ 000 [q)
Generators
Dlirect CO; 0.on [q) Upstream CO; 0ao (q)
Direct CHy 000 [q) Upstream CH, 0.00 [q)
Direct K0 0.00 [ag) Upstream R.O 0.00 [g)
Direct P 0o [q] Upstream PMe.: 0.oo [q)
Direct SOz Equiv. from HFCs 000 fq) Upstream S5F; 0.00 [ma)
Direct CO; Equiv. 000 [g) Upstream CO; Equi 000 [q)
Combined CO; Equ 0.00 [q)
Vehicle Idling Emissions
Direct CO; 0o [q) Upstream C0; 0.oo [g)
Diirect CH, 0o [q) Upstream CHy 000 [q)
Direct W0 0.00 [a) Upstream MO 0.00 [g)
Direct P 0.00 [q) Upstream Pk 000 [g)
Diirect CO; Equiv. from HFC= 0.on [q] Upstream SFc 000 [ma]
Direct CO; Equiv. 0.on [q) Upstream CO; Equi 000 (a)
Combined CO; Equ 0.00 [q)
Vehicle Running Emissions
Direct SO, 0,00 [ag) Upstream CO, 0.00 [g)
Direct CH, 0o [q) Upstream CHy 0.oo [q)
Direct MO 0.00 [q) Upztream b0 000 [q)
Direct Phec 0.00 [ag) Upstream P 0.00 [g)
Diirect CO; Equiv. from HFCs 0o [q] Upstream SF; 000 [rmig]
Direct C0; Equiv. 000 gy Upstream COD; Equi 0.00 [q)
Combined CO; Equ 000 [q)
Total Emissions
Direct CO2 000 fq) Upstream CO2 000 [g)
Direct CH4 0.00 fq) Upstream CH4 0.00 [q)
Dlirect W20 0o [q) Upstream Mz0O 0oo [q)
Direct FMEC 0.00 [ag) Upstream FIMEC 0.00 (g
Diirect CO2 Equiv. from HFC= 0o [q) Upstream SFE 000 [mag]
Direct C02 Equiv. 000 [g) Upstream CO2 Equi 0.00 [a)
Combined COZ Equ 0.00 [q)
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Section 9: Updating GASCAP

Periodically, it may be necessary to update GASCAP with new data with emissions factors,
new vehicles, etc. There are several, password-protected modules which allow administrators
to easily update the software.

There are 9 modules for updating
data in GASCAP:
e Section 9a: Update Global Warming Potential Values
e Section 9b: Process Fuels
e Section 9c: Electricity Production
e Section 9d: Steel
e Section 9e: Other Materials
e Section 9f: EQuipment Year
e Section 9g: Staging
e Section 9h: Induced Travel

Before updating Sections 9b - e, it is necessary to extract new emissions factors from the
latest version of Argonne National Laboratory’s GREET model. For detailed instructions for
obtaining these factors, see the Technical Memorandum Updating GASCAP with Revised
Greet Vehicle and Fuel Cycle Values.

Other Sections may require extracting data from other models, such as NONROAD or
MOVES. This will be noted in the instructions for updating these sections.

Accessing the Update Modules
To access GASCAP’s updating modules, type the administrator password into the box on the Project

Info tab.

——_ Section 9:
Administrator Password | e ‘admin

Click Confirm Password. If the password is correct, the confirmation window to -
the right will appear.

Password Confirmation

That is the correct password

Click OK. Then click the Section 9:

Admin button. oK
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Section 9a: Global Warming Potential
Values

Click the “Section 9a: Update GWP Values” button at the top of the screen to navigate to the
correct worksheet. To update GWP values, replace the existing values for Methane, Nitrous
Oxide, Hexafluoride, and HFC-134a. Then click the “Update GWP” button at the bottom.

[E] Microsch Excel = oot
Secton 8¢ Section Se: Secton Sf: Section 8h:
Section 9 Section 94 Section 9g:
GASICAP | 50 | emm| 2| = | 0 s8] |
Beta Version 2.0
SECTION 9a: UPDATE GWP VALUES Enter Project Title Here
1. Enter admin password (Project Info tab)
(This enly needs to be done once per GASCAP session) GWP Values
Vali
2. Input Methane GWP Carbon Dioxide
Methane 5
Nitrous Oxide 298
Sulfur Hexafluoride 22,800
3. Input Nitrous Oxide GWP HFC-134a 18

4. Input Sulfur Hexfluoride GWP

5. Input HFC-134a GWP

R

Update GWP

4 4 v B Update GWP - Process Fusk | Flactricty Production Stesl  Offier Materak Update Bquipment  Update Staghg Factors  Tnduced Trawel Factors | Undata Log . 70
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Section 9b: Process Fuels Emissions

Factors

GASCAP allows you to update upstream emissions and combustion emissions for process fuels. Click the
“Section 9b: Process Fuels” button to navigate to the correct updating worksheet, shown below.

Fite

Home  Intert  Pagelayout  Formulst  Osts  Review  View  Developer  Adddne

Section Ba:
Update GWP Elactricity
Valuas Production

‘ Section S¢;

Section 3d:

Acrobat

Steel

o T

SECTION 9b: PROCESS FUELS

1. Enter admin password (Project Info tab)
(This only needs to be done once per GASCAP session)

Click Update Process Fuels Upstream
Emissions or Update Process Fuels
Combustion Emissions

Enter revised values in form

Click Update Factors

Update Pracoss Fusls
Upstream Emissions

c@-og
Section Se: Suction 91 T Section #h:
Equipment : Induced
Matprials Yaar Staging Travel
Enter Project Tide Here

Update Process Fusls
Combustion Emissions

To update the upstream emissions, click the “Update Process Fuels Upstream Emissions”
button. Enter new values for each greenhouse gas and process fuel in the dialogue box

shown below. Click Update Factors.

Combustion Emissions Facters: Process Fuels

==

Coal Natural Conv. Distillate  Residual LFG Coke Petroleum  Asphalt
Gas Gasoling Fusl Ol oil Coke
coz | 108, 26 | wan | 7k | T | 85,048 | T | | [
cHa | | ] | 5.193 | 180 | 1290 | 1.080 | 4000
W20 | 1800 | .30 | a0 | =) | £ | 2880 | | .00
Update Factors Cancel |

To update the combustion emissions, click the “Update Process Fuels Upstream Emissions
Button.” Enter new values for each greenhouse gas and process fuel in the dialogue box shown

below. Click Update Factors.

¥ ipsanmam Emisions Pactors: Process Fieks i
Coal Natural Conv. Distillate  Residual LPG Coke Petroleumn  Asphalt
Gas Gasoline Fuel Gil Qil Coke
coz [ =] 1255 | =) 57 | 13 I | [Er] NEE | 7.2
CH4 | T 51 | ) ) | 37 ) | Ed s | )
N20 | T an | Lz an | BT w2 | £ ] | =]
Update Factars Cancel

Section 9: Updating GASCAP




m w User Guide

Section 9c: Electricity Production
Emissions Factors

Click the “Section 9c: Electricity Production” button to navigate to the correct worksheet, shown below.

mulsi Doty Revew  View  Ceveloper  Adddnt Acobat @@= a

e | Section 9b: Section 9d: : Section Sg:
UP"J:." (’.m Process Fuels Steel “:';mu tq":z::""' ;t‘agln:u ";':.":;l
SECTION 9c: ELECTRICITY PRODUCTION Entar Project Tiie tors
1. Enter admin password (Project Info tab)
(This only needs to be done once per GASCAP session)
2, Click Update Energy Sources for Electricity, Update
;:::;lser:::?ll:: Loss or Update Energy Emissions “P““::’Et"':g!‘ksh‘; “““ pEdets Tranen o tm::‘“‘l"’;';;gm"

Fa

Section 9a: Section 9e: Section 9 Section Sh:

gt Layout Fon
I3
Project Info

3. Enter revised values in form

4, Click Update Factors

First click the “Update Energy Sources for Electricity” button to update the mix of fuels used to generate
electricity. The dialogue below will appear.

r - — .
Electricity Production (]

Residual Oil 20d %
Natural Gas es %
i Coal 9% %
| Nuclear Power L2 %
Biomass L3 %

Other Sources 7 %

Region
" United States Average

+ Morth East

Update Factors Cancel ‘

Select your region to load default data, either the United States Average or for Northeast. Enter
the new values and click Update Factors.
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Click the “Update Transmission Loss” button, opening the dialogue box below. Enter the
new value for the percentage of electricity lost in transmission. Click Update Factor.

Transmission Loss [

Transmission
Loss sl Yo

Update Factor

Cancel ‘

Click the “Update Energy Emissions for Electricity” button to open the updating dialogue box
shown below. Select a region to load the default data for either the United States Average or
the Northeast. Enter the new emissions factors in grams per million BTUs. Click Update
Factors.

= B
Emissicns Factors for Electricity Preduction Iﬁ

voc 4931 g/MMBtu
co sz g/MMBtu
| CH4 5230 g/MMBtu
(| N20o 2683 g/MMBtu
Cco2 12882 g/MMBtu

CO2 (Incl. VOC, 112,364
co) g/MMBtu

LERRER

Region
(™ United States Average

(% Morth East

Update Factors Cancel
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Section 9d: Emissions Factors for Steel

Click the “Section 9d: Steel” button to navigate to the worksheet for updating emissions factors
associated with virgin and recycled steel, shown below.

Fie Home  Intet  Pagelayout  Formulkt  Duts  Review  View  Developer  Adddne  Acobat v ig = a
43 - 5| I
I Swction 9a: _— Section 8 Swction de: Suction 9 Section h:
. L Suction 9b: - - Section dg:
Projectinfo | Update GWP | ) Electricity Othes Equipment Induced
GAS CA Valuas ProcessFuel | production Materials Yaar Staging Travel
Beta Version 2.0
SECTION 9d: STEEL Enter Project Tite ers

1.  Enter admin password [Project Info tab)
(This only needs to be done once per GASCAP session)

2, Click Update Virgin Steel Emissions Factors or Update

Recycled Steel Emissions Factors Updaia Virgin Skl

Emissions Factors

Update Recyeled Steel
Emissions Factors

3. Enter revised values in form

4. Click Update Factors

To update factors for virgin steel, click the “Update Virgin Steel Emissions Factors” button. Enter
the new values in the dialogue box shown below. Click “Update Values.”

Virgin Ses! Preducion e W M R —— =
Qre Recovery  Ore Pelletizing Coke Blast Furnace Basic 02 Electric Arc. Sheet Stamping
and Sintering Freduction Furnace Furnace Freduction &
Rolling
Wl ul szl o ol s.sul o ol sisul o ol sieul o ol sl o ol szl Wl ul szl o ol sesul
coz | e B 0@ [T PR ms 7R6T X0
CH4 a7 gk L) A4S AR waon 7T 1,TNAT 1,7M 46
N30 ™ n s @ T A T A
Updats Valuss Cancel

To update factors for recycled steel, click the “Update Recycled Steel Emissions Factors”
button. Enter the new values in the dialogue box shown below. Click “Update Values.”

Recyried Sirel Production a

Basic 02 Elactric Arc Sheat Stamping
Processing Furnace Production &
Relling
ghton of steel ghton of steed ghton of steel glan of steel
coz 75568 | 55928 | 18,637 | 52290
L
CH4 | =0 | L514.50 | LTNG6T | L173.4
|
N20 0% | 784 | L730.67 |s.s_‘
Update Values | Cancel
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Section 9e: Emissions Factors for Other
Materials

Click the Section 9e: Other Materials button to navigate to the worksheet for updating
emissions factors associated with plastics or other materials, shown below.

Fise Hame  Intet  Pagelsyout  Formulat  Dats  Review  Wiew  Developer  Adddnt  Acobst i@ ‘a
x27 C 2 =
Section %a: _— Section 9¢: 3 Section - Section %h:
v Section 9b: Section 9d: Secti ]
GASICAP Proucie | eGP | il Seery | S ‘ Eapman | S | e
Beta Version 2.0
SECTION 9e: OTHER MATERIALS Enter Projoct Tile Hore

1. Enter admin password (Project Info tab)
(This only needs to be done once per GASCAP session)

2. Click Update Plastics Emissions Factors of Update Ll
Other Materials Emissions Factors

Update Other Materials
Emissions Factors

3. Enter revised values in form

4. Click Update Factors

Click the “Update Plastics Emissions Factors” button. Enter the new values for carbon dioxide,
methane, and nitrous oxide emissions (in grams per ton) for each plastic product type in the
dialogue box shown below. Click “Update Values.”

Plyetize ===
Final Final Average  Final Glass Fiber- _ Final Carbon
Polypropylene  Plastic Product: Reinforced  FiberReinforced
Product: Combined Plastic Product:  Plastic Product:
Combined Combined Combined
ghon hzn hzn gion

coz 3,267,690 413,17 4,935,743 | 0,007,762
o S27L5) 6.5 7605 | B0

o | ) az57 | an | 9.1

Update Values Cancel |

Click the “Update Other Materials Emissions Factors.” Enter the new values for carbon dioxide,
methane, and nitrous oxide emissions (in grams per ton) for each other material product type in the
dialogue box shown below. Click “Update Values.”

[rre— pelemi
Rubber Zine Virgin Recycled Glass Lubricating Oif Copper
Aluminum Aluminum
Ften gten ten tom #len gon #ten

P Tams TR =1 [ T [Fomm

coz | | [ |

cou [TEe [Ewai  [wen T wn W [

e ED [ ] | ey == un ET w

Updase Values Cancel
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Section 9f: Equipment Data

GASCAP can be updated with new models of construction equipment. Emissions factors for new
equipment must be extracted from EPA’'s NONROAD model. VTC has prepared scripts for
extracting this data using MySQL. See the Technical Memorandum “Updating Equipment Data
in GASCAP” for step by step directions for preparing a spreadsheet with updated equipment
data for new model years. Then follow the instructions below.

Click the “Section 9f: Equipment” button to navigate to the worksheet for updating equipment, shown

WO:ﬁ‘a

Hom
W35

Indert Pagt Layout Fon
- A
GASI P e
20

Beta Verson

SECTION 9f: UPDATE EQUIPMENT Entor Projoct Title Hoto

ril<l

Section Sh:
Induced
Travel

Section 8¢
Elgetricity
Production

Section 9b:
Process Fuals

Section 3g:
Staging

| E

mulkt Cata
Section Sa:
Update GWF
Valuas

1. Enter admin password (Project Info tab)
{This only needs to be done once per GASCAP session)

2. Input Most Recent Year

201
3. Click Update Equipment button
Update Equipment
4. Paste data into worksheet created
5. Save then re-open GASCAP

below.

Enter the most recent year for new equipment in the box labeled Input Most Recent Year. Click Update
Equipment. This will create and open a new worksheet tab called “20xx Data,” as shown below.

eel  Other Materials 2012 Data  Update Equipment Update 5tZ1]

Copy and paste the data from the spreadsheet created using NONROAD into the “20xx Data”
worksheet. Save and then re-open GASCAP.

You do not need to do anything else. GASCAP will then be able to estimate emissions from
new construction equipment.

Section 9: Updating GASCAP m
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Section 9g: Staging Emissions Factors

Before updating Staging emissions factors, it is necessary to extract updated data from the
latest version of EPA’'s MOVES software. See the Technical Memorandum “Updating Staging
Emissions Factors in GASCAP” for detailed instructions for creating a spreadsheet with
updated data.
T

[T Home Intert Pagelayout  Formulss  Oata  Revew  View  Developer  Asddnt  Acreat o= a
%33 - 2 -
Section Ja: ; Section 9 . Section Se: Section 9: Section Sh:
Prajectinfo |  Update GWP 5‘"'“’}5"" Electricity “"‘s"‘" I”' Other Equipment Induced
Values Process Fusla | poogciion —— Matarinls o Travel
Beta Version 2.0

SECTION 9g: UPDATE MOVES EMISSION Euax Prolec Thie lsra
FACTORS FOR STAGING

1. Enter admin password (Project Info tab)
{This only needs to be done once per GASCAP session)

2. Click Update Staging Factors button Urlete Staiing Fectore

3. Copy and paste data into worksheet created (StagingDataUpdate)

4, Click Update Staging Data button on StagingDataUpdate worksheet

Click the “Section 9g: Staging” button to navigate to the worksheet for updating emissions
factors associated with transportation of vehicles and personnel to and from construction
sites, shown below.

Click the Update Staging Factors button to create and open a new worksheet tab called “Staging Data
Update,” shown below.

c ] 3 F (5 ] T 1 K
1 mEm Vear  Fues Direct COZF (gimie] Dieect CHS (pmie) Divec N30 (gimie)  Upairess: CO7 (gimie) Upssmam CHA (gimie)  Upstream N30 (gleis) WAMBTUIm  MUETUGal PG

5 20 n e e

Copy and paste the updated data from the spreadsheet created with MOVES into the “Staging Data
Update” worksheet. Then click the “Update Staging Data” button.

Section 9: Updating GASCAP
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Section 9h: Induced Travel Emissions
Factors

Before updating Induced Travel emissions factors, it is necessary to extract updated data from the latest
version of EPA’s MOVES software. See the Technical Memorandum “Updating Induced Travel Emissions
Factors in GASCAP” for detailed instructions for creating a spreadsheet with updated data.

Click the Section 9h: Induced Travel button to navigate to the worksheet for updating emissions factors
for Induced Travel, shown below.

||||| Fa Ul

ril<l

vats
Section Ba:
Update GWF
Valuas

SECTION 9h: INDUCED TRAVEL Cintar Projost Tide Hore

1.  Enter admin password (Project Info tab)
{This only needs to be done once per GASCAP session)

2. Check default file path for induced travel emission factors (and change if necessary)
(This is set to the directory GASCAP is currently saved in)
| TATPICarbon Footpant\GASCAP 2.0 Final Versionnduced_travel cev

3. Click Update Induced Travel Emissions Factors button

Update Induced Travel
Emissions Factors

Locate the spreadsheet created with MOVES on your computer. Copy and paste complete file path into
the box provided.

Click the “Update Induced Travel Emissions Factors” button.

Section 9: Updating GASCAP
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