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Construction Vibration Calculations for Potential Disturbance

Residential Institutional Residential Institutional
Unit VdB VdB VdB feet feet

Large bulldozer 87 80 83 25 43 34
Loaded trucks 86 80 83 25 40 31
Small bulldozer 58 80 83 25 5 4
Notes:
Buffer distance to vibration threshold for human annoyance calculated based on the following equation:3

D2 =  D1 * 10^ ((RMS1 - RMS2) / 30)
Where:
RMS1 = Vibration level at reference distance
RMS2 = Vibration threshold for human disturbance
D1 =  Reference distance
D2 =  Buffer distance to vibration threshold for human annoyance

Construction Vibration Calculations for Potential Building Damage

Equipment1

Typical Vibration 
Level @ 25 Feet2

(PPV1)

Building Damage 
Vibration 
Threshold

(PPV2)

Reference 
Distance 

(D1)

Buffer Distance to 
Damage 

Threshold
(D2)

Unit in/sec in/sec feet feet
Large bulldozer 0.089 0.3 25 11
Loaded trucks 0.076 0.3 25 10
Small bulldozer 0.003 0.3 25 1
Notes:
Buffer distance to vibration threshold for building damage calculated based on the following equation:3

D2 =  (PPV1 / PPV2)^ (1 / 1.5) * D1

Where:
PPV1 = Vibration level at reference distance
PPV2 = Vibration threshold for building damage
D1 =  Reference distance
D2 =  Buffer distance to vibration threshold for building damage

1 Demolition equipment provided by project applicant, and other equipment based on the CalEEMod default generated 
  for the project. Only equipment that generates substantial vibration is shown. 
2 Federal Transit Administration, 2018. Transit Noise and Vibration Impact Assessment Manual, Table 7-4. September.
3 Federal Transit Administration, 2018. Transit Noise and Vibration Impact Assessment Manual, Equations 7-2 and 7-3. September.

Equipment1

Typical Vibration 
Level @ 25 Feet2

(RMS1)

Annoyance Vibration Threshold
(RMS2)

Reference 
Distance 

(D1)

Buffer Distance to 
Annoyance Threshold

(D2)

21202-23 Noise Cal PS Page 1 of 1



Traffic Counts on Studied Road Segment

Assumptions:
Speed limit : 55 mph on East Harney Lane

25 mph on Landfill Entrance Access Road
AM peak hour trip 
generation: 31 visitor/worker commute trips and 9 haul truck trips, evenly split between inbound and outbound.

Source:

Traffic Counts during AM Peak Hour

Vehicle Type Existing Existing  plus 
Project Cumulative Cumulative 

plus Project
West of SR-88 330 342 477 489
Between SR-88 and Jack Tone Road 280 316 354 390
Between Jack Tone Road  and Landfill Entrance 195 231 218 254
Between Landfill Entrance and Clements Road 87 91 109 113
East of Clements Road 16 16 16 16
North of East Harney Lane 579 581 1,002 1,004
South of East Harney Lane 575 597 931 953
North of East Harney Lane 244 244 568 568
South of East Harney Lane 237 237 514 514

Landfill Entrance South of East Harney Lane 76 116 76 116
North of East Harney Lane 153 155 298 300
South of East Harney Lane 165 167 312 314
West of SR-88 13 16 19 22
Between SR-88 and Jack Tone Road 23 31 26 34
Between Jack Tone Road  and Landfill Entrance 26 34 30 38
Between Landfill Entrance and Clements Road 10 11 13 14
East of Clements Road 1 1 1 1
North of East Harney Lane 54 54 89 89
South of East Harney Lane 52 57 82 87
North of East Harney Lane 19 19 42 42
South of East Harney Lane 16 16 35 35

Landfill Entrance South of East Harney Lane 15 24 15 24
North of East Harney Lane 12 12 21 21
South of East Harney Lane 9 10 18 19

Project-Generated Trip Distribution Assumption

Passenger Truck Passenger Truck
Landfill Entrance South of East Harney Lane 100% 18 5 13 4
East Harney Lane Between Landfill Entrance and Clements Road 10% 2 1 1 0

Between Jack Tone Road  and Landfill Entrance 90% 16 4 12 4
Between SR-88 and Jack Tone Road 90% 16 4 12 4
West of SR-88 30% 5 2 4 1
North of East Harney Lane 5% 1 0 1 0
South of East Harney Lane 55% 10 2 7 3
North of East Harney Lane 5% 1 0 1 0
South of East Harney Lane 5% 1 1 0 0

Outbound

Traffic volumes at each studied intersections for the 2024 existing condition, the 2046 cumulative condition, project-generated vehicle trips during peak 
hours, and trip distribution assumptions were provided by the transportation consultant.

AM Trips
Route Percent

East Harney Lane

SR-88

Jack Tone Road

Total 
(visitor/worker 

commute 
vehicles and 

trucks )

East Harney Lane

TruckSR-88

Jack Tone Road

Clements Road

Clements Road

Road Segment

SR-88

Inbound

Clements Road



Existing AM - Total (visitor/worker commute vehicles)
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 18 179 22 11 299 51 22 78 24 33 137 17
2 Jack Tone Rd  and E Harney Ln 34 78 16 17 70 39 15 62 13 26 98 25
3 17720 E Harney Ln Dwy and E Harney Ln 29 0 3 0 0 0 0 31 39 5 47 0
4 Clements Rd and E Harney Ln 32 47 3 2 65 18 19 5 14 4 0 2

Cumulative AM - Total  (visitor/worker commute vehicles+ trucks)
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 19 302 22 11 502 87 65 82 44 42 180 35
2 Jack Tone Rd  and E Harney Ln 58 239 16 21 162 83 21 62 13 26 98 42
3 17720 E Harney Ln Dwy and E Harney Ln 29 0 3 0 0 0 0 37 39 5 66 0
4 Clements Rd and E Harney Ln 39 89 3 2 160 24 21 5 17 4 0 2

Existing and Cumulative AM - Truck Percent 
It was assumed that the truck percentages for the existing and cumulative conditions would be the same

INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
1 SR-88 and E Harney Ln 0% 11% 23% 36% 8% 6% 5% 5% 0% 9% 4% 12%
2 Jack Tone Rd  and E Harney Ln 0% 8% 13% 18% 7% 0% 13% 15% 15% 4% 10% 12%
3 17720 E Harney Ln Dwy and E Harney Ln 21% 0% 0% 0% 0% 0% 0% 10% 23% 0% 13% 0%
4 Clements Rd and E Harney Ln 9% 4% 0% 0% 6% 22% 11% 20% 0% 0% 0% 0%

Existing AM - Truck
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 0 20 5 4 24 3 1 4 0 3 5 2
2 Jack Tone Rd  and E Harney Ln 0 6 2 3 5 0 2 9 2 1 10 3
3 17720 E Harney Ln Dwy and E Harney Ln 6 0 0 0 0 0 0 3 9 0 6 0
4 Clements Rd and E Harney Ln 3 2 0 0 4 4 2 1 0 0 0 0

Cumulative AM - Truck
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 0 33 5 4 40 5 3 4 0 4 7 4
2 Jack Tone Rd  and E Harney Ln 0 19 2 4 11 0 3 9 2 1 10 5
3 17720 E Harney Ln Dwy and E Harney Ln 6 0 0 0 0 0 0 4 9 0 9 0
4 Clements Rd and E Harney Ln 4 4 0 0 10 5 2 1 0 0 0 0

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 



Project Trip Generation - Vistor/Worker Commute Trips
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 10 1 5 7 4 1
2 Jack Tone Rd  and E Harney Ln 16 12
3 17720 E Harney Ln Dwy and E Harney Ln 12 1 16 2
4 Clements Rd and E Harney Ln 1 1 1 0

Project Trip Generation - Haul Truck Trips
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 2 0 2 3 1 0
2 Jack Tone Rd  and E Harney Ln 4 4
3 17720 E Harney Ln Dwy and E Harney Ln 4 0 4 1
4 Clements Rd and E Harney Ln 1 0 0 0

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 



Existing AM plus Project- Total  (visitor/worker commute vehicles+ trucks)
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 18 179 34 12 299 51 22 85 24 43 142 18
2 Jack Tone Rd  and E Harney Ln 34 78 16 17 70 39 15 82 13 26 114 25
3 17720 E Harney Ln Dwy and E Harney Ln 45 0 4 0 0 0 0 31 59 8 47 0
4 Clements Rd and E Harney Ln 34 47 3 2 65 19 20 5 14 4 0 2

Cumulative AM plus Project- Total  (visitor/worker commute vehicles+ trucks)
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 19 302 34 12 502 87 65 89 44 52 185 36
2 Jack Tone Rd  and E Harney Ln 58 239 16 21 162 83 21 82 13 26 114 42
3 17720 E Harney Ln Dwy and E Harney Ln 45 0 4 0 0 0 0 37 59 8 66 0
4 Clements Rd and E Harney Ln 41 89 3 2 160 25 22 5 17 4 0 2

Existing AM plus Project - Truck
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 0 20 7 4 24 3 1 6 0 6 6 2
2 Jack Tone Rd  and E Harney Ln 0 6 2 3 5 0 2 13 2 1 14 3
3 17720 E Harney Ln Dwy and E Harney Ln 10 0 0 0 0 0 0 3 13 1 6 0
4 Clements Rd and E Harney Ln 4 2 0 0 4 4 2 1 0 0 0 0

Cumulative AM plus Project - Truck
INTID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

1 SR-88 and E Harney Ln 0 33 7 4 40 5 3 6 0 7 8 4
2 Jack Tone Rd  and E Harney Ln 0 19 2 4 11 0 3 13 2 1 14 5
3 17720 E Harney Ln Dwy and E Harney Ln 10 0 0 0 0 0 0 4 13 1 9 0
4 Clements Rd and E Harney Ln 5 4 0 0 10 5 2 1 0 0 0 0

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 
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Appendix C

APPENDIX C. TRANSPORTATION IMPACT STUDY



 

414 13th Street, 5th Floor   Oakland, CA 94612   510.444.2600   w-trans.com 

SANTA ROSA • OAKLAND 

March 6, 2025 

Mr. Rob Carnachan 
WRA, Inc. 
2169-G East Francisco Blvd 
San Rafael, CA 94901 

Transportation Impact Analysis for the North County Recycling 
Center and Sanitary Landfill Project 

Dear Mr. Carnachan; 

As requested, W-Trans has prepared a transportation impact analysis for the North County Recycling Center and 
Sanitary Landfill (North County Landfill) project in the County of San Joaquin. The purpose of this letter is to 
address potential transportation-related operational effects and environmental impacts associated with 
expanding the permitted capacity of this existing landfill located at 17720 East Harney Lane, approximately nine 
miles east of SR-99 and the City of Lodi. 

Project Description 

The proposed project would increase the permitted usage of the North County Landfill from 1,200 tons and 850 
vehicles per day to 4,000 tons and 1,200 vehicles per day. It should be noted that the current traffic to the site is 
approximately 450 vehicles per day and the project as proposed does not include plans to expand the existing 
facilities on site. As part of the project, six new full-time employee positions would be added to the current roster 
of 35 full-time and 13 part-time employee positions. The existing Foothill Landfill would be closed and the North 
County Landfill would absorb its 51 haul trucks per day, which would result in 109 total haul trucks per day to the 
North County Landfill.  

Study Area 

The study area consists of the project site frontage and access, and the following intersections and roadway 
segments. 

Study Intersections  

1. East Harney Lane/SR-88 
2. East Harney Lane/Jack Tone Road 
3. East Harney Lane/Site Access 
4. East Harney Lane/Clements Road 

Study Segments 

1. East Harney Lane between SR-99 and SR-88 
2. East Harney Lane between Jake Tone Road and Site Access Road 
3. SR-88 between East Harney Lane and Eight Mile Road 

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest potential 
impacts for the proposed project as well as the highest volumes on the local transportation network. The morning 
peak hour occurs between 7:00 a.m. and 9:00 a.m. and reflects conditions during the home to work or school 
commute, while the p.m. peak hour occurs between 4:00 p.m. and 6:00 p.m. and typically reflects the highest level 
of congestion during the homeward bound commute. Peak hour counts were obtained for the study intersections 
and 24-hour counts were obtained for the study segments and site access road on Tuesday, November 19, 2024; 
both types include heavy vehicle counts while the segment volumes also contain speed data. Copies of the traffic 
counts are enclosed. 

~ 
~-Trans 
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Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue. Collision rates were calculated based on records available from the California Highway Patrol as published 
in their Statewide Integrated Traffic Records System (SWITRS) reports. The most current five-year period available 
is July 1, 2019, through June 30, 2024. 

As presented in Table 1, the calculated collision rates for the study intersections were compared to average 
collision rates for similar facilities statewide, as indicated in 2022 Collision Data on California State Highways, 
California Department of Transportation (Caltrans). These average rates statewide are for intersections in the same 
environment (urban, suburban, or rural), with the same number of approaches (three or four), and the same 
controls (all-way stop, two-way stop, or traffic signal). The calculated collision rates for the study intersections are 
less than or equal to the statewide averages for similar facilities, except for East Harney Lane/Clements Road, which 
is higher than the statewide average. Records at this intersection were further reviewed as detailed below. The 
collision rate calculations are enclosed. 

Table 1 – Collision Rates for the Study Intersections 

Study Intersection Number of 

Collisions 

(2019-2024) 

Calculated 

Collision Rate 

(c/mve) 

Statewide Average 

Collision Rate 

(c/mve) 

1. E Harney Ln/SR-88 10 0.52 0.74 

2. E Harney Ln/Jack Tone Rd 3 0.31 0.59 

3. E Harney Ln/Site Access 1 0.29 0.29 

4. E Harney Ln/Clements Rd 5 1.25 0.36 

Note: c/mve = collisions per million vehicles entering; Bold text = collision rate exceeds statewide average 

 
Collision rates for the study segments and comparisons to the statewide averages for similar facilities are indicated 
in Table 2, with collision rate calculations enclosed. 

Table 2 – Collision Rates for the Study Segments 

Study Roadway Segments Number of 

Collisions 

(2019-2024) 

Calculated 

Collision Rate 

(c/mvm) 

Statewide Average 

Collision Rate 

(c/mvm) 

1. E Harney Ln between SR-99 and SR-88 42 1.19 1.09 

2. E Harney Ln between Jack Tone Rd and Site 8 0.78 1.09 

3. SR-88 between E Harney Ln and Eight Mile Rd 29 0.62 1.09 

Note: c/mvm = collisions per million vehicles miles; Bold text = collision rate exceeds statewide average 

At the intersection of East Harney Lane/Clements Road there were five reported collisions during the study period, 
all of which were broadside collisions. Three of the five broadside collisions cited right-of-way violations as the 
primary collision factor, one to driving under the influence and one to driving on the wrong side of the road. There 
are no projects identified at this unsignalized intersection in the San Joaquin County Local Roadway Safety Plan 
(LRSP). However, typical low-cost upgrades at unsignalized intersections mentioned in the LRSP that the County 
could consider implementing include double stop signs, larger stop signs, traffic islands on stop approaches, and 
striping stop bars. 
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The reported collisions along the roadway segment of East Harney Lane between SR-99 and SR-88 included 18 
broadside, six head-on, six hit-object, three sideswipe, three rear-end, three other/unknown, two vehicle-
pedestrian and one overturned vehicle. The three most common primary collision factors included right-of-way 
violations for 16 collisions, improper turning leading to seven collisions, and speeding with six crashes. The most 
common location for right-of-way violations was Harney Lane/Beckman Road. Similar to East Harney 
Lane/Clements Road, this location is not identified as a priority intersection in the LRSP; however, various 
techniques such as oversized stop signs and other visual enhancements may reduce this collision type. 

Pedestrian Safety  

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue for pedestrians. Collision records available from the California Highway Patrol as published in their Statewide 
Integrated Traffic Records System (SWITRS) reports were reviewed for the most current five-year period available, 
which was July 1, 2019, through June 30, 2024, at the time of the analysis. During the five-year study period there 
were no reported collisions involving pedestrians on East Harney Lane within a mile of the project site. 

Bicyclist Safety   

Collision records for the study area were reviewed to determine if there had been any bicyclist-involved crashes. 
There were no bicyclist-involved collisions reported on East Harney Lane within a mile of the project site during 
the study period. 

Project Trip Generation and Distribution 

Trip Generation 

The anticipated trip generation for the proposed project was estimated based on existing vehicle counts into and 
out of the project site, as well as the projected increase in permitted visitors (i.e., landfill customers including 
private citizens and contractors), full-time employees and haul trucks. The permitted number of visitors would 
increase from 850 to 1200, an increase of 41 percent. For employees, the current 35 full-time employees would 
increase to 41, or 17 percent. For haul trucks, the count would increase from 58 movements per day to 109, or an 
88-percent increase. Because the site is currently occupied by the existing North County Landfill, trip generation 
of the existing landfill was considered. 

During the 24-hour data collection period, there were 872 visitor vehicle entries and exits from the site, including 
76 during the a.m. peak hour and 20 during the p.m. peak hour. As site traffic activity is predominantly associated 
with visitors, increasing the overall site traffic by 41 percent (the permitted increase in visitors) would net an 
additional 361 daily trips, including 31 trips during the a.m. peak hour and 8 trips during the p.m. peak hour. For 
employees, given that the proposed increase of 17 percent is lower than the visitor increase of 41 percent and the 
existing site traffic counts include employees as well, it would appear to be conservative to consider the 41-
percent increase in site activity to include employees. 

Haul trucks were considered separately even though some haul truck trips would be captured in the 41-percent 
site activity increase. There would be 51 added haul trucks per day, for 102 new daily trips (one trip in and one trip 
out per haul truck). The ratio of a.m. peak hour trips to daily trips is nine percent, which would translate to nine 
new haul truck trips during the a.m. peak hour with five trips in and four trips out assuming an approximately even 
split between inbound and outbound. During the p.m. peak hour, there were 20 outbound movements and zero 
inbound. Given this is only two percent of the daily total volume with no inbound traffic, zero added haul trucks 
were assumed during the p.m. peak hour. 

The proposed project is expected to generate an average of 461 new trips per day (359 visitor and employee trips 
and 102 haul truck trips), including 40 trips during the a.m. peak hour (31 visitor and employee trips and nine haul 
truck trips) and eight visitor and employee trips during the p.m. peak hour (no haul truck trips) as indicated in 
Table 3. These new trips represent the increase in traffic associated with the project compared to existing volumes.  
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Table 3 – Trip Generation Summary 

Scenario Permitted 

Visitors 

Daily 

Trips 

AM Peak Hour PM Peak Hour 

 Trips In Out Trips In Out 

Existing 850 872 76 44 32 20 0 20 

Proposed 1,200 1,333 116 67 49 28 0 28 

Visitors/Employees - 359 31 18 13 8 0 8 

Haul Trucks - 102 9 5 4 0 0 0 

Net New Total 350 461 40 23 17 8 0 8 

Trip Distribution 

In developing the applied trip distribution it was assumed that the general public traffic would follow a similar 
distribution to the haul trucks since the haul truck service area likely coincides with the same catchment area as 
public use. The applied trip distribution assumptions and resulting trips are shown in Table 4, which are based on 
the directionality of the 109 daily haul trucks that would visit the site rounded to the nearest five percent. 

Table 4 – Trip Distribution Assumptions 

Route Percent Daily Trips AM Trips PM Trips 

SR-88 North of E Harney Ln 5% 23 2 0 

SR-88 South of E Harney Ln 55% 254 22 6 

E Harney Ln West of SR-88 30% 138 12 2 

Clements Rd North of E Harney Ln 5% 23 2 0 

Clements Rd South of E Harney Ln 5% 23 2 0 

TOTAL 100% 461 40 8 

Operational Analysis 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and 
roadway capacity using a series of letter designations ranging from A to F. Generally, Level of Service A represents 
free flow conditions and Level of Service F represents forced flow or breakdown conditions. A unit of measure that 
indicates a level of delay generally accompanies the LOS designation. 

Operational Standard 

The San Joaquin County General Plan, 2016, states that the County’s standard is LOS C in general, or LOS D for minor 
arterials or roadways designated in the Congestion Management Plan (CMP), San Joaquin Council of Governments 
(SJCOG), as well as for Caltrans facilities such as SR-88. East Harney Lane, Jack Tone Road and Clements Road are 
classified as major collectors per the General Plan Figure TM-1. SR-88 is classified as a major arterial and both SR-
88 and Jack Tone Road are designated CMP roadways. Therefore, a standard of LOS D was applied to East Harney 
Lane/SR-88 and East Harney Lane/Jack Tone Road, while a standard of LOS C was applied to the remaining study 
intersections. Additionally, LOS D is considered acceptable for the study segment of SR-88 between East Harney 
Lane and Eight Mile Road, while LOS C is considered acceptable for the two East Harney Lane study segments. 
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Intersection Level of Service Methodologies 

The study intersections were analyzed using methodologies published in the Highway Capacity Manual (HCM), 6th 
Edition, Transportation Research Board, 2016. This source contains methodologies for various types of intersection 
control, all of which are related to a measurement of delay in average number of seconds per vehicle. 

The Levels of Service for the intersections with side street stop controls, or those which are unsignalized and have 
one or two approaches stop controlled (East Harney Lane/Site Access and East Harney Lane/ Clements Road), were 
analyzed using the “Two-Way Stop-Controlled” intersection capacity method from the HCM. This methodology 
determines a level of service for each minor turning movement by estimating the level of average delay in seconds 
per vehicle. Results are presented for individual movements together with the weighted overall average delay for 
the intersection. 

The study intersection with stop signs on all approaches (East Harney Lane/Jack Tone Road) was analyzed using 
the “All-Way Stop-Controlled” intersection methodology from the HCM. This methodology evaluates delay for 
each approach based on turning movements, opposing and conflicting traffic volumes, and the number of lanes. 
Average vehicle delay is computed for the intersection as a whole, and is then related to a Level of Service. 

The study intersection that is currently controlled by a traffic signal (East Harney Lane/SR-88) was evaluated using 
the signalized methodology from the HCM. This methodology is based on factors including traffic volumes, green 
time for each movement, phasing, whether the signals are coordinated or not, truck traffic, and pedestrian activity. 
Average stopped delay per vehicle in seconds is used as the basis for evaluation in this LOS methodology. For 
purposes of this study, delays were calculated using signal timing obtained from Caltrans. 

The ranges of delay associated with the various levels of service are indicated in Table 5. 
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Table 5 – Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled All-Way Stop-Controlled Signalized 

A Delay of 0 to 10 seconds. Gaps in 
traffic are readily available for 
drivers exiting the minor street. 

Delay of 0 to 10 seconds. Upon 
stopping, drivers are immediately 
able to proceed. 

Delay of 0 to 10 seconds. Most 
vehicles arrive during the green 
phase, so do not stop at all. 

B Delay of 10 to 15 seconds. Gaps in 
traffic are somewhat less readily 
available than with LOS A, but no 
queuing occurs on the minor street. 

Delay of 10 to 15 seconds. Drivers 
may wait for one or two vehicles to 
clear the intersection before 
proceeding from a stop. 

Delay of 10 to 20 seconds. More 
vehicles stop than with LOS A, 
but many drivers still do not 
have to stop. 

C Delay of 15 to 25 seconds. 
Acceptable gaps in traffic are less 
frequent, and drivers may approach 
while another vehicle is already 
waiting to exit the side street. 

Delay of 15 to 25 seconds. Drivers will 
enter a queue of one or two vehicles 
on the same approach, and wait for 
vehicle to clear from one or more 
approaches prior to entering the 
intersection. 

Delay of 20 to 35 seconds. The 
number of vehicles stopping is 
significant, although many still 
pass through without stopping. 

D Delay of 25 to 35 seconds. There are 
fewer acceptable gaps in traffic, 
and drivers may enter a queue of 
one or two vehicles on the side 
street. 

Delay of 25 to 35 seconds. Queues of 
more than two vehicles are 
encountered on one or more 
approaches. 

Delay of 35 to 55 seconds. The 
influence of congestion is 
noticeable, and most vehicles 
have to stop. 

E Delay of 35 to 50 seconds. Few 
acceptable gaps in traffic are 
available, and longer queues may 
form on the side street. 

Delay of 35 to 50 seconds. Longer 
queues are encountered on more 
than one approach to the 
intersection. 

Delay of 55 to 80 seconds. Most, 
if not all, vehicles must stop and 
drivers consider the delay 
excessive. 

F Delay of more than 50 seconds. 
Drivers may wait for long periods 
before there is an acceptable gap in 
traffic for exiting the side streets, 
creating long queues. 

Delay of more than 50 seconds. 
Drivers enter long queues on all 
approaches. 

Delay of more than 80 seconds. 
Vehicles may wait through 
more than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, 6th Edition, Transportation Research Board, 2016 

Intersection Existing and Existing plus Project Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the weekday a.m. and p.m. peak periods. This condition does not include project-generated traffic volumes. 
Under existing volumes, the study intersections operate acceptably at LOS B or better. Upon the addition of 
project-related traffic to the existing volumes, the study intersections would be expected to continue operating 
acceptably at the same Levels of Service as without it. A summary of the intersection LOS calculations is contained 
in Table 6. Copies of the calculations for all evaluated scenarios are enclosed. 
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Table 6 – Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection Existing Conditions Existing plus Project 

Approach AM Peak PM Peak AM Peak PM Peak 

 Delay LOS Delay LOS Delay LOS Delay LOS 

1. E Harney Ln/SR-88 11.6 B 12.2 B 11.9 B 12.2 B 

2. E Harney Ln/Jack Tone Rd 9.2 A 9.5 A 9.4 A 9.6 A 

3. E Harney Ln/Site Access 2.2 A 1.6 A 2.7 A 2.1 A 

Northbound (Site Access) Approach 9.3 A 9.1 A 9.6 A 9.2 A 

4. E Harney Ln/Clements Rd 3.3 A 3.1 A 3.4 A 3.1 A 

Eastbound (E Harney) Approach 10.0 B 9.6 A 10.0 B 9.6 A 

Westbound (E Harney) Approach 9.7 A 10.3 B 9.7 A 10.3 B 

Note: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way  
stop-controlled intersections are indicated in italics 

Segment Level of Service Methodology 

The roadway segment Level of Service methodology found in Chapter 15, "Two-Lane Highways," of the Highway 
Capacity Manual is the basis of the automobile LOS analysis. The methodology considers traffic volumes, terrain, 
roadway cross-section, the proportion of heavy vehicles, and the availability of passing zones. There are two 
different sets of LOS criteria for two-lane highways based on the posted speed limit, including higher-speed 
highways with a posted speed limit of 50 miles per hour (mph) or more and lower-speed highways with a posted 
speed limit of less than 50 mph. The measure of effectiveness by which LOS is determined is follower density, 
which is a function of density and the percentage of vehicles that are part of a platoon following a slower driver. 
As both East Harney Lane and SR-88 have a posted speed limit of 55 mph along the study segments, LOS criteria 
for higher-speed highways were applied.  

A summary of the LOS criteria is presented in Table 7. 

Table 7 – Segment Level of Service Criteria 

 

LOS 

Higher-Speed Highways  

Posted Speed Limit ≥ 50 mi/h 

 Follower Density (followers/mi/lane) 

A ≤ 2.0 

B > 2.0 - 4.0 

C > 4.0 - 8.0 

D > 8.0 - 12.0 

E > 12 

Reference: Highway Capacity Manual, Transportation Research Board, 7th Edition, 2022 

Segment Existing and Existing plus Project Conditions 

The study segments operate acceptably at LOS B or better in both directions under existing volumes. With traffic 
associated with the project added to these existing volumes, the study segments would be expected to continue 
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operating at the same Levels of Service in both directions as without project-related traffic. A summary of the 
roadway segment level of service calculations is presented in Table 8 and copies of the calculations are enclosed. 

Table 8 – Existing and Existing plus Project Peak Hour Roadway Segment Levels of Service 

Study Segment 

Direction 
Existing Conditions  Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

FD LOS FD LOS FD LOS FD LOS 

1. E Harney Ln - SR-88 to SR-99         

Eastbound 0.5 A 1.3 A 0.5 A 1.3 A 

Westbound 1.3 A 0.8 A 1.3 A 0.8 A 

2. E Harney Ln - Jack Tone Rd to Site         

Eastbound 0.2 A 0.1 A 0.2 A 0.1 A 

Westbound 0.2 A 0.2 A 0.2 A 0.2 A 

3. SR-88 - E Harney Ln to Eight Mile Rd         

Northbound 3.3 B 2.9 B 3.5 B 2.9 B 

Southbound 1.5 A 3.7 B 1.6 A 3.8 B 

Note: FD = Follower Density, measured in followers per lane per mile; LOS = Level of Service 

Future and Future plus Project Conditions 

Segment volumes for the horizon year of 2046 were obtained from the SJCOG travel demand model and 
translated to turning movement volumes at each of the study intersections using the “Furness” method. This is an 
iterative process that employs existing turn movement data, existing link volumes and future link volumes to 
project likely turning future movement volumes at intersections. 

Under the anticipated future volumes, and with no changes to existing geometrics or controls, all of the study 
intersections are expected to continue operating acceptably during both peak hours. Upon the addition of 
project-generated traffic to the anticipated future volumes, the study intersections would continue operating 
acceptably. Operating conditions are summarized in Table 9. 
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Table 9 – Future and Future plus Project Peak Hour Intersection Levels of Service 

Study Intersection Future Conditions Future plus Project 

Approach AM Peak PM Peak AM Peak PM Peak 

 Delay LOS Delay LOS Delay LOS Delay LOS 

1. E Harney Ln/SR-88 13.7 B 13.2 B 14.1 B 13.1 B 

2. E Harney Ln/Jack Tone Rd 11.6 B 10.1 B 12.1 B 10.1 B 

3. E Harney Ln/Site Access 1.9 A 1.2 A 2.4 A 1.6 A 

Northbound (Site Access) Approach 9.4 A 9.2 A 9.6 A 9.3 A 

4. E Harney Ln/Clements Rd 2.3 A 2.8 A 2.4 A 2.8 A 

Eastbound (E Harney) Approach 10.8 B 10.1 B 10.8 B 10.1 B 

Westbound (E Harney) Approach 10.5 B 11.0 B 10.5 B 11.0 B 

Note: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way  
stop-controlled intersections are indicated in italics 

It should be noted that with the addition of future traffic volumes, average delay at the intersections of East Harney 
Lane/Site Access and East Harney Lane/Clements Road is shown as decreasing during both peak hours. While this 
is counter-intuitive, this condition occurs when volumes are added to movements that are currently underutilized 
or have delays that are below the intersection average, resulting in a better balance between approaches and 
lower overall average delay. In this case, future traffic would be primarily added to the uncontrolled through 
movement, which has an average delay of zero, resulting in a slight reduction in the overall average delay of the 
intersection.  

Likewise, the addition of project traffic to future traffic volumes is shown as resulting in a minor decrease of 0.1 
seconds to the average p.m. peak hour delay at East Harney Lane/SR-88. This is because the project traffic would 
be added to the westbound approach, which has a lower delay than the overall average for the intersection. The 
conclusion could incorrectly be drawn that the project actually improves operation based on this data alone; 
however, it is more appropriate to conclude that the project trips are expected to make use of excess capacity, so 
drivers will experience little, if any, change in conditions as a result of the project. 

Segment Future and Future plus Project Conditions 

The assumed growth rates in intersection volumes was also applied to the study segment existing volumes to 
estimate future segment volumes. It was determined that the study segments would continue to operate 
acceptably under these future volumes, without or with the addition of project-generated traffic. A summary of 
the future roadway segment Level of Service calculations is presented in Table 10. 
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Table 10 – Future and Future plus Project Peak Hour Roadway Segment Levels of Service 

Study Segment 

Direction 
Future Conditions  Future plus Project 

AM Peak PM Peak AM Peak PM Peak 

FD LOS FD LOS FD LOS FD LOS 

1. E Harney Ln - SR-88 to SR-99         

Eastbound 1.0 A 1.6 A 1.1 A 1.6 A 

Westbound 2.2 B 0.8 A 2.3 B 0.8 A 

2. E Harney Ln - Jack Tone Rd to Site         

Eastbound 0.2 A 0.1 A 0.3 A 0.1 A 

Westbound 0.2 A 0.2 A 0.3 A 0.2 A 

3. SR-88 - E Harney Ln to Eight Mile Rd         

Northbound 5.2 C 3.9 B 5.4 C 3.9 B 

Southbound 2.6 B 4.5 C 2.7 B 4.6 C 

Note: FD = Follower Density, measured in followers per lane per mile; LOS = Level of Service 

Finding – The study intersections and segments would operate acceptably at the same Levels of Service with the 
addition of project traffic as without it, including under existing or future volumes during both peak hours. 

Pedestrian, Bicycle and Transit Facilities 

The first transportation bullet point on the CEQA checklist relates to the potential for a project to conflict with a 
program, plan, ordinance, or policy addressing the circulation system, including transit, roadway, bicycle, and 
pedestrian facilities. 

There are no pedestrian, bicycle, or transit facilities within the study area, and no pedestrian or bicycle movements 
were recorded during the peak period traffic volume collection. East Harney Lane in the vicinity of the project site 
is not planned for future bicycle facilities per the San Joaquin County Bicycle Master Plan Update, 2010, or the 
Regional Bicycle, Pedestrian, and Safe Routes to School Master Plan, San Joaquin Council of Governments, 2012. The 
nearest transit route is GrapeLine Route 5 in the City of Lodi, over nine miles away. Further, the project does not 
include modifications to the site or frontage; rather it would simply increase the permitted traffic at the site. 

Finding – The project would not conflict with adopted policies regarding pedestrian, bicycle, or transit facilities. 

Vehicle Miles Traveled 

The potential for the project to conflict or be inconsistent with CEQA Guidelines § 15064.3, subdivision (b) was 
evaluated based the project’s anticipated Vehicle Miles Traveled (VMT). 

The CEQA Transportation Analysis Manual, County of San Joaquin, 2020, prescribes thresholds for determining VMT 
impacts under CEQA. Per Table 1 of the Manual, public services are to be considered using the “Retail and Other 
Projects” threshold of significance, which states that the project would be within the threshold of significance 
(result in a less-than-significant impact) if it would not increase VMT. Data provided by the County of San Joaquin 
Department of Public Works indicates that the current split in operations between the Foothill Landfill and North 
County Landfill results in an average VMT of 5,690 vehicle-miles per weekday for the haul trucks. As shown in Table 
11, consolidation of haul routes to the more centrally located North County Landfill would result in a decrease in 
VMT of 297 vehicle miles per day, to a daily average of 5,393 vehicle-miles. 
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Table 11 – Vehicle Miles Traveled 

Activity Origin Landfill 

Destination 

Average Round 

Trip Distance 

(Miles) 

Round Trips per 

Day 

VMT per Day (Vehicle-

Miles) 

Existing Proposed Existing Proposed 

Tracy Foothill 96 22 0 2,112 0 

Lovelace TS Foothill 62 25 0 1,550 0 

Lovelace TS Forward 16 4 0 64 0 

Tracy North County 86 0 22 0 1,892 

Lovelace TS North County 53 12 41 636 2,173 

Lodi TS North County 23 12 12 276 276 

Stockton Scavenger North County 34 8 8 272 272 

Area F/Galt North County 30 13 13 390 390 

Regional North County 30 13 13 390 390 

Total VMT 5,690 5,393 

Source: County of San Joaquin Department of Public Works 
Note: VMT = vehicle miles traveled, TS = transfer station 

While Table 11 demonstrates that there would be a decrease in haul truck VMT with this project, the Technical 
Advisory on Evaluating Transprotation Impacts in CEQA, Office of Planning and Research, 2018, which lays the 
statewide groundwork for VMT analysis, specifies that VMT should be considered for automobiles only, where 
“automobiles” is defined as inclusive of passenger cars and light trucks. The County’s CEQA Transportation Analysis 
Manual recites this definition. Haul trucks are classified as “heavy trucks” for which VMT thresholds do not apply; 
nonetheless the potential reduction in haul truck VMT is assumed to be similar to the potential reduction in 
automobile VMT given that employees and visitors in automobiles would likely have a similar distribution as the 
haul trucks, as defined previously under Trip Distribution. 

Finding – As the North County Landfill is more centrally located to its userbase than the Foothill Landfill, the 
consolidation of activity among the two landfills to just the North County location would reduce VMT and 
therefore this project would be presumed to have a less-than-significant impact to VMT. 

Safety 

The potential for the project to impact safety was evaluated in terms of the adequacy of sight distance and need 
for turn lanes at the project access as well as the adequacy of stacking space at the study intersections to 
accommodate additional queuing due to adding project-generated trips. This section addresses the third 
transportation bullet on the CEQA checklist which is whether or not the project would substantially increase 
hazards due to a geometric design feature (e.g., sharp curves or dangerous intersections) or incompatible uses 
(e.g., farm equipment). 

Site Access 

Sight Distance 

Sight distances along East Harney Lane were evaluated based on sight distance criteria contained in the Highway 
Design Manual (HDM), Caltrans, 2020. The HDM requires adequate corner sight distance to be available for drivers 
entering from the driveway of traffic on the cross street, as well as stopping sight distance for a driver on the cross 
street following another motorist that is slowing to turn into the site. Per speed data collected on East Harney Lane 
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in the vicinity of the North County Landfill during the November 2024 counts, the 85th percentile (or “critical”) 
speed was measured as 66 mph, which was rounded up to 70 mph for the purpose of this analysis. The HDM lists 
the design vehicle to use for rural intersections as the “passenger car.” However, the more conservative “single-
unit truck” design vehicle was selected given the prevalence of truck traffic using the site. 

With a 70-mph design speed and single-unit-truck design vehicle, corner sight distances for motorists on the 
driveway approach of 980 feet to the left and 875 feet to the right are required. For drivers turning into the site 
from the road, a stopping sight distance of 750 is prescribed. During a field visit conducted in January 2025, sight 
lines were established to be in excess of 1,000 feet in all directions. 

Finding – There is sufficient sight distance in all directions at the existing site driveway on East Harney Lane, 
resulting in a less-than-significant impact of the project on safety via sight distance. 

Turn Lane Warrants 

The need for a left-turn lane on East Harney Lane was evaluated based on criteria contained in the Intersection 
Channelization Design Guide, National Cooperative Highway Research Program (NCHRP) Report No. 279, 
Transportation Research Board, 1985, as well as an update of the methodology developed by the Washington 
State Department of Transportation and published in the Method For Prioritizing Intersection Improvements, 1997. 
The NCHRP report references a methodology developed by M. D. Harmelink that includes equations that can be 
applied to expected or actual traffic volumes to determine the need for a left-turn pocket based on safety issues. 

Under future volumes with the addition of traffic associated with the project to the a.m. peak hour, a left-turn lane 
into the project site from East Harney Lane would not be warranted. As all other scenarios have lower traffic 
volumes, by inspection a left-turn lane would not be warranted under these other scenarios as well. The worksheet 
for the turn lane warrant assessment is enclosed. 

Finding – A left-turn lane into the project site would not be warranted under any volume scenario assessed, so 
the project would have a less-than-significant impact on the safety of site access. 

Queuing 

Under each scenario, the projected maximum queues approaching each intersection along with the maximum 
queues estimated for the two left-turn pockets at East Harney Lane/SR-88 were determined using the SIMTRAFFIC 
application of Synchro and averaging the maximum projected queue for each of ten runs. Summarized in Table 
12 are the predicted queue lengths, for which copies of the SIMTRAFFIC projections are enclosed. 
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Table 12 – Maximum Queues 

Study Intersection 

Approach or Lane 
Available Maximum Queues 

Storage1 AM Peak Hour PM Peak Hour 

 E E+P F F+P E E+P F F+P 

1. E Harney Ln/SR-88          

Eastbound 5,220 78 88 147 170 125 129 167 156 

Westbound 3,230 113 129 169 223 92 98 102 110 

Northbound Left-Turn Lane 125 30 32 37 45 30 33 41 41 

Northbound 1,860 89 98 121 152 118 108 174 180 

Southbound Left-Turn Lane 140 50 44 48 48 48 49 64 59 

Southbound  5,430 131 131 237 238 119 116 139 134 

2. E Harney Ln/Jack Tone Rd          

Eastbound 1,240 60 70 64 76 48 47 54 55 

Westbound 1,550 68 84 81 88 50 53 55 56 

Northbound 3,780 47 47 96 104 48 48 67 66 

Southbound 5,380 49 50 73 81 52 50 61 60 

3. E Harney Ln/Site Access          

Westbound 660 2 NA NA 3 NA NA NA NA 

Northbound 1,890 56 68 54 68 35 39 35 40 

4. E Harney Ln/Clements Rd          

Eastbound 5,230 49 50 50 56 43 43 53 54 

Westbound 5,100 21 18 21 21 11 11 9 9 

Northbound 10,560 21 18 32 30 14 13 19 18 

Southbound 5,280 NA 3 4 5 NA NA NA NA 

Note: Maximum Queue based on the average of the maximum value from ten SIMTRAFFIC runs; all distances are measured  
in feet; E = Existing Conditions; E+P = Existing plus Project Conditions; F = Future Conditions; F+P = Future plus  
Project Conditions; NA = queue length not calculated due to low incidence of queues forming 
1 Storage capacity is measured as the distance to the next upstream intersection for intersection approaches, turn  
pocket length for turn lanes, and on-site throat length for the Site Access approach to East Harney Lane 

As shown, without or with project traffic under either existing or future volumes, the queues on each intersection 
approach would be within 200 feet, well within the distance to the next upstream intersection. Likewise, the 
maximum queue distances for the two left-turn pockets at East Harney Lane/SR-88 would be shorter than the 
available storage for each lane under all scenarios assessed. 

Finding – The addition of traffic associated with the project would result in a less-than-significant impact to safety 
in the form of queuing, as stacking distance on intersection approaches would not extend to upstream 
intersections and would be contained within existing turn pockets. 
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Emergency Access 

The final transportation bullet on the CEQA checklist requires an evaluation as to whether the project would result 
in inadequate emergency access or not. 

As shown by the operational analysis, the addition of project traffic to the study area would increase intersection 
delays by less than one second per scenario and study intersection, with most increases below one-half second. 
Further, since all roadway users must yield the right-of-way to emergency vehicles when using their sirens and 
lights, the added project-generated traffic is expected to have a less-than-significant impact on emergency 
response. 

Significance Finding – The proposed project would not impede emergency responders, resulting in a less-than-
significant impact on emergency response. 

Conclusions and Recommendations 

The proposed project would increase the visitors permitted to the North County Landfill from 850 vehicles 
per day to 1,200 vehicles per day. This would be expected to increase the daily volume by an average of 461 
trips, including 40 net new trips during the a.m. peak hour and eight additional trips during the p.m. peak 
hour. 

The four study intersections and three study segments would operate acceptably at LOS C or better under 
existing and future volumes without or with the addition of project-generated trips. 

The project would not conflict with adopted policies regarding pedestrian, bicycle, or transit facilities, 
resulting in a less-than-significant impact. 

The consolidation of activity from the Foothill Landfill to the North County Landfill would reduce VMT, 
resulting in a less-than-significant impact to VMT per County standards for public facilities. 

There is adequate sight distance at the project driveway connection to East Harney Lane, a left-turn lane into 
the site is not warranted at this time, and queues at the study intersections would be acceptable without or 
with project traffic added to existing and future volumes. Therefore, the project’s impact to transportation 
safety would be less than significant. 

The project impact on emergency access would be less than significant given the minimal effect of the project 
on intersection delay. 
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Thank you for giving W-Trans the opportunity to provide these services.  Please call if you have any questions.

Sincerely,

Alyssa Labrador, EIT
Assistant Engineer

Kevin Carstens, PE (Civil, Traffic)
Traffic Engineer

Zack Matley, AICP
Principal

ZM/krc-agl/SJX015.L1 

Enclosures: Traffic Count Data, Collision Rate Calculations, Intersection Level of Service Calculations, Segment 
Level of Service Calculations, Turn Lane Warrant Worksheet, Queuing Calculations

Traffic Engineer

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa k Matley, AICP
Principal
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Date of Count:  

Number of Collisions:  10
Number of Injuries:  10

Number of Fatalities:  0
Average Daily Traffic (ADT):  10500

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Rural

10 x
10,500 x x 5

Study Intersection  0.52 c/mve
Statewide Average*  0.74 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2022 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  3
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  5300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  4 Way Stop

Area:  Rural

3 x
5,300 x x 5

Study Intersection  0.31 c/mve
Statewide Average*  0.59 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2022 Collision Data on California State Highways, Caltrans

ADT x Days per Year x Number of Years

Injury Rate

0.0%

ADT = average daily total vehicles entering intersection 

1.0%
100.0%

Collision Rate Fatality Rate

Collision Rate =  
365

2: 

Number of Collisions x 1 Million

0.6%

Collision Rate =  
ADT x Days per Year x Number of Years

100.0%

1,000,000

Injury RateFatality Rate

0.0%

Intersection Collision Rate Worksheet

July 1, 2019
June 30, 2024

Intersection # SR-88 & E Harney Ln

Collision Rate =  1,000,000

E Harney Ln & Jake Tone Rd

34.2%

ADT = average daily total vehicles entering intersection 

July 1, 2019

365

Intersection #

June 30, 2024

Number of Collisions x 1 MillionCollision Rate =  

1: 

Collision Rate

Foothill and North County Landfills ISMND

Tuesday, November 19, 2024

Tuesday, November 19, 2024

33.3%
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Date of Count:  

Number of Collisions:  1
Number of Injuries:  1

Number of Fatalities:  0
Average Daily Traffic (ADT):  1900

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Rural

1 x
1,900 x x 5

Study Intersection  0.29 c/mve
Statewide Average*  0.29 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2022 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  5
Number of Injuries:  5

Number of Fatalities:  0
Average Daily Traffic (ADT):  2200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Rural

5 x
2,200 x x 5

Study Intersection  1.25 c/mve
Statewide Average*  0.36 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2022 Collision Data on California State Highways, Caltrans

2.4%

E Harney Ln & Clements Rd

ADT = average daily total vehicles entering intersection 

1.7%

Tuesday, November 19, 2024

100.0%

4: 

Intersection Collision Rate Worksheet

Intersection #

Fatality Rate

June 30, 2024

Collision Rate =  

ADT = average daily total vehicles entering intersection 

0.0%

Foothill and North County Landfills ISMND

July 1, 2019

43.4%

Fatality Rate Injury Rate

July 1, 2019

3: E Harney Ln & Site Access

Collision Rate =  Number of Collisions x 1 Million
ADT x Days per Year x Number of Years

June 30, 2024

Intersection #

39.8%

365

Collision Rate

Collision Rate =  1,000,000

Injury Rate

Number of Collisions x 1 Million

0.0% 100.0%

1,000,000
365

ADT x Days per Year x Number of Years

Collision Rate =  

Collision Rate

Tuesday, November 19, 2024

W-Trans
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Location:  

Date of Count:  

Average Daily Traffic (ADT):  

Number of Collisions:  42
Number of Injuries:  41

Number of Fatalities:  0
Start Date:  

End Date:  

Number of Years:  5

Highway Type:  Conventional 2 lanes or less
Area:  

Design Speed:  ≤55
Terrain:  Flat

Segment Length:  4.5 miles
Direction:  

42 x
x 365 x 4.5 x 5

Study Segment  1.19 c/mvm

Statewide Average*  1.09 c/mvm

Notes

c/mvm = collisions per million vehicle miles

Location:  

Date of Count:  

Average Daily Traffic (ADT):  

Number of Collisions:  

Number of Injuries:  8
Number of Fatalities:  0

Start Date:  

End Date:  

Number of Years:  5

Highway Type:  Conventional 2 lanes or less
Area:  

Design Speed:  ≤55
Terrain:  Flat

Segment Length:  2.8 miles
Direction:  

8 x
x 365 x 2.8 x 5

Study Segment  0.78 c/mvm

Statewide Average*  1.09 c/mvm

Notes

c/mvm = collisions per million vehicle miles

June 30, 2024

Rural

July 1, 2019

Collision Rate

Collision Rate

Roadway Segment Collision Rate Worksheet

4,300

0.0%

0.0% 100.0%

40.7%

Collision Rate =

Collision Rate =

Collision Rate =

3.0%

Rural

Injury Rate

1,000,000

Fatality Rate

*  2022 Collision Data on California State Highways, Caltrans

Collision Rate =

Number of Collisions x 1 Million
ADT x  Days per Year x Segment Length x Number of Years

4,300

40.7%

97.6%

Foothill and North County Landfills ISMND

East/West

June 30, 2024

1,000,000

2,000

8

3.0%

East/West

Tuesday, November 19, 2024

July 1, 2019

E Harney Ln Btwn Jake Tone Rd & Site

E Harney Ln Btwn SR-99 & SR-88

Tuesday, November 19, 2024

Fatality Rate Injury Rate

ADT = average daily traffic volume

ADT = average daily traffic volume

ADT x  Days per Year x Segment Length x Number of Years

2,000

*  2022 Collision Data on California State Highways, Caltrans

Number of Collisions x 1 Million

W-Trans
1/13/2025

Page 1 of 2

I I 
-

I I 
-



Location:  

Date of Count:  

Average Daily Traffic (ADT):  

Number of Collisions:  29
Number of Injuries:  29

Number of Fatalities:  29
Start Date:  

End Date:  

Number of Years:  5

Highway Type:  Conventional 2 lanes or less
Area:  

Design Speed:  ≤55
Terrain:  Flat

Segment Length:  3.1 miles
Direction:  

29 x
x 365 x 3.1 x 5

Study Segment  0.62 c/mvm

Statewide Average*  1.09 c/mvm

Notes

c/mvm = collisions per million vehicle miles

Location:  

Date of Count:  

Average Daily Traffic (ADT):  

Number of Collisions:  

Number of Injuries:  0
Number of Fatalities:  0

Start Date:  

End Date:  

Number of Years:  5

Highway Type:  Conventional 2 lanes or less
Area:  

Design Speed:  <=55
Terrain:  Flat

Segment Length:  0.4 miles
Direction:  

0 x
x 365 x 0.4 x 5

Study Segment  0.00 c/mvm

Statewide Average*  1.09 c/mvm

Notes

c/mvm = collisions per million vehicle miles

July 1, 2019

ADT = average daily traffic volume

*  2022 Collision Data on California State Highways, Caltrans

1,000,000

Collision Rate

Collision Rate =

Collision Rate =

Collision Rate =

*  2022 Collision Data on California State Highways, Caltrans

June 30, 2024

Rural

ADT = average daily traffic volume

3.0% 40.7%

Fatality Rate Injury Rate

0.0% 0.0%

Collision Rate

1,000,000

North/South

Number of Collisions x 1 Million
ADT x  Days per Year x Segment Length x Number of Years

870

0

100.0% 100.0%

3.0% 40.7%

Injury Rate

Number of Collisions x 1 Million
ADT x  Days per Year x Segment Length x Number of Years

8,300

Collision Rate =

Fatality Rate

North/South

Rural

Tuesday, November 19, 2024

Site Access Driveway

Roadway Segment Collision Rate Worksheet

June 30, 2024

Foothill and North County Landfills ISMND

Tuesday, November 19, 2024

870

8,300

July 1, 2019

SR-88 Btwn E Harney Ln & Eight Mile Rd

W-Trans
1/13/2025
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(veh/hr) (veh/hr)

37 66
60 7

Eastbound Speed Limit: 55 mph Westbound Speed Limit: 55 mph
Eastbound Configuration: Westbound Configuration:

1.  Check for right turn volume criteria %lt 9.6 %

AV 563 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 450
Va = 97

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = 100 Study Intersection

NO NO

= Through Volume

East Harney Lane

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 97 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

No

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line
Two lane roadway warrant threshold for: 55

Thresholds not met, continue to next step

If AV<Va then warrant is met
Advancing Volume

Project Driveway

Percentage Left Turns

If AV<Va then warrant is met

Westbound

Advancing Volume Threshold

2 Lanes - Undivided

Eastbound

Thresholds not met, continue to next step

Eastbound Volumes Westbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Eastbound

East Harney Lane

Study Intersection: 3-East Harney Lane/Site Access
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Appendix D

APPENDIX D. GREENHOUSE GAS EMISSIONS STUDY



 

388 17th Street, Suite 230, Oakland, CA 94612 | (510) 420-8686 | www.baseline-env.com  
Mailing Address: PO Box 18586, Oakland, CA 94619 

MEMORANDUM 
 
 

Date: March 25, 2025                         Job No.:  21202-23 

To: Rob Carnachan, Senior Environmental Planner, WRA, Inc.  

From: Yilin Tian, Project Environmental Engineer, Baseline Environmental Consulting 

Subject: Greenhouse Gas Emissions Technical Study, North County Sanitary Landfill and 
Recycling Center Solid Waste Facility Permit Amendment Project, Lodi, California 

Baseline Environmental Consulting (Baseline) has prepared this technical study to evaluate the 
potential greenhouse gas (GHG) emissions impacts associated with the proposed North County 
Sanitary Landfill and Recycling Center (North County Landfill) Solid Waste Facility Permit 
Amendment Project (project) located in Lodi, California. This technical memorandum includes 
an overview of existing GHG emission conditions and regulations, and an analysis of the 
potential GHG emission impacts associated with the implementation of the project. This study 
will be used to support the environmental review for the project under the California 
Environmental Quality Act (CEQA). 

PROJECT DESCRIPTION 

The project site is located at 17720 East Harney Lane and approximately 0.35 miles south of 
East Harney Lane via an access road (Figure 1). The project site has operated as a solid waste 
disposal and transfer/processing facility since 1991. The total permitted area for all facility 
operations is 320 acres and the landfilling area is 185 acres. The northern one-third of the 
property between the landfill and Harney Lane is a mitigation area established to preserve 
wetlands in the landfill’s footprint. In addition to the waste disposal area, the four main 
buildings on site are a recycling center, office/maintenance building, water pump house 
building, and scale house. There is a permanent berm, set back 100 feet from the property line, 
surrounding the project site’s perimeter.  

The project consists of a proposed amendment to the Solid Waste Facility Permit to increase 
the maximum allowed daily refuse disposal and the number of daily incoming refuse vehicles 
from 1,200 tons per day and 850 vehicles per day to 4,000 tons and 1,200 vehicles per day. This 
increase would involve a change in refuse truck routing; approximately 50 transfer trucks that 
currently go to the Foothill Landfill would be re-routed to the North County Landfill. The refuse 
trucks would access the North County Landfill via East Harney Lane and the North County 
Landfill access road.  The projected annual intake would increase from 250,000 tons in 2024 to 
660,000 tons in 2026, then increase 3 percent annually thereafter. In addition, the North 
County Landfill currently operates from 7:00 am to 5:00 pm, seven days per week. The project 
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would add one more hour to the Noth County Landfill’s daily operations between 6:00 am and 
7:00 am to allow the acceptance of commercial waste during this time period. The project 
would not change the North County Landfill’s capacity and would not involve new construction. 
At current operational levels, the projected closure year of the landfill is 2046. With the 
implementation of the project, the projected closure date would move up three years to 2043. 

In 2006, the North County Landfill installed a landfill gas (LFG) collection system, including a 
flare, vertical wells, and connecting piping. Additional LFG collectors, primarily horizontal 
collection trenches, will continue to be installed in the refuse and connected to the LFG 
collection system as the landfill is constructed. Collected LFG is combusted in a temperature-
controlled flare in accordance with the existing San Joaquin Valley Air Pollution Control District 
(Valley Air District) Title V Permit (N-119-1-12). A new 1,200 standard cubic feet per minute low 
nitrogen oxides (NOx) flare was installed in October 2024 and is currently used as the primary 
flare. The previous flare will be used as back-up. 

ENVIRONMENTAL SETTING 

Climate Change and GHG Emissions 
Climate change refers to change in the Earth’s weather patterns, including the rise in 
temperature because of an increase in heat-trapping GHGs in the atmosphere. Existing GHGs 
allow about two-thirds of the visible and ultraviolet light from the sun to pass through the 
atmosphere and be absorbed by the Earth’s surface. To balance the absorbed incoming energy, 
the surface radiates thermal energy back to space at longer wavelengths, primarily in the 
infrared part of the spectrum. Much of the thermal radiation emitted from the surface is 
absorbed by the GHGs in the atmosphere and is re-radiated in all directions. Because part of 
the re-radiation is back toward the Earth’s surface and the lower atmosphere, the global 
surface temperatures are elevated above what they would be in the absence of GHGs. This 
process of trapping heat in the lower atmosphere is known as the greenhouse effect. 

An increase of GHGs in the atmosphere affects the energy balance of the Earth and results in a 
global warming trend. Increases in global average temperatures have been observed since the 
mid-20th century and have been linked to observed increases in GHG emissions from 
anthropogenic sources. The primary GHG emissions of concern are carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O). Each GHG has a different global warming potential. For 
instance, methane traps about 25 times more heat per molecule than CO2.1 Therefore, 
emissions of GHGs are reported in metric tons of carbon dioxide equivalents (CO2e), wherein 
each GHG is weighted by its global warming potential relative to CO2.  

 
1 California Air Resources Board (CARB), 2022. 2022 Scoping Plan for Achieving Carbon Neutrality. December 
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According to the Intergovernmental Panel on Climate Change (IPCC), over the past few hundred 
years the atmospheric concentrations of CO2 have increased to unprecedented levels compared 
to previous fluctuations in CO2 concentrations observed over the past 800,000 years due to 
anthropogenic sources. According to a 2022 report, eight of the top 10 warmest years on 
record since 1880 had occurred in the last decade based on measurements of the Earth’s global 
average surface temperature.2 The global increases in CO2 concentrations primarily are related 
to fossil fuel combustion and land use change (e.g., deforestation). The dominant 
anthropogenic sources of methane are from ruminant livestock, fossil fuel extraction and use, 
rice paddy agriculture, and landfills, while the dominant anthropogenic sources of N2O are from 
ammonia for fertilizer and industrial activity. Fossil fuels combustion and industrial processes 
account for the largest share and growth in gross GHG emissions.3 

Effects of GHG Emissions 
In March 2023, the IPCC published the final installment of the Six Assessment Report (AR6), 
summarizing the state of knowledge of climate change, its widespread impacts and risks, and 
climate change mitigation and adaptation. The IPCC report found that the consequences of 
global warming already are being seen because of a 1.1 degree Celsius (°C) increase in pre-
industrial levels, such as extreme weather, rising sea levels, and diminishing Arctic Sea ice. 
Climate impacts on ecosystems and humans are widespread across the globe and vulnerable 
communities who have historically contributed the least to current climate change are 
disproportionately affected.  

Global warming will continue to increase in the near term (2021-2040) mainly due to increased 
cumulative CO2 emissions and is likely to reach 1.5°C above pre-industrial levels between 2021 
and 2040. Risks and projected adverse impacts and related losses and damages from climate 
change will escalate with every increment of global warming. The IPCC states that deep, rapid, 
and sustained reductions in GHG emissions would lead to a discernible slowdown in global 
warming within around two decades, and also to discernible changes in atmospheric 
composition within a few years. 

 
2 National Aeronautics and Space Administration (NASA), 2022. 2021 Tied for 6th Warmest Year in Continued 
Trend, NASA Analysis Shows. Available at: https://climate.nasa.gov/news/3140/2021-tied-for-6th-warmest-year-
in-continued-trend-nasa-analysis-shows/, accessed October 7, 2023. Posted January 13. 
3 Intergovernmental Panel on Climate Change (IPCC), 2023. Summary for Policymakers. In: Climate Change 2023: 
Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change. Available at: 
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf 
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Landfill Gas  
LFG is a natural byproduct of the decomposition of organic material in landfills. Methane and 
carbon dioxide are the primary constituents of LFG and are produced by the decomposition of 
organic material within the landfill under anaerobic conditions. By volume, LFG is typically 
comprised of about 50 percent methane and 50 percent carbon dioxide and water vapor. In 
addition to these main components, LFG contains small amounts of nitrogen, oxygen, and 
hydrogen, less than 1 percent non-methane organic compounds (NMOCs), and trace amounts 
of inorganic compounds.  

Methane emitted from landfills is considered anthropogenic, because it is a direct result of 
human activities, specifically the disposal of organic waste in oxygen-limited environments 
where microorganisms break down this waste and produce methane as a byproduct. However, 
the carbon dioxide emitted from landfills it considered biogenic rather than anthropogenic 
because it's a natural byproduct of the decomposition of organic matter, which is part of the 
natural carbon cycle and not solely from human activities. Therefore, the analysis of climate 
change impacts related to anthropogenic emissions from landfills focuses on methane and not 
carbon dioxide.  

The rate of methane generation is influenced by the amount of bioavailable carbon, the 
characteristics of the waste (e.g., composition and age), and the environmental conditions that 
support anaerobic bacterial activity. As waste is continuously deposited in the landfill, methane 
production gradually increases throughout the landfill’s operational life, typically reaching its 
highest level within several years after the final year of waste disposal, often referred to as the 
landfill closure year. After closure and capping the landfill, the rate of methane generation 
typically declines due to reduced moisture infiltration. 

According to the Title V Permit (N-119-1-12) for the North County Landfill, the flare for the LFG 
collection system must attain a methane destruction efficiency of at least 99 percent by weight.  
In other words, flare combustion must convert at least 99 percent of the methane in LFG to 
carbon dioxide (a less potent GHG) and other compounds.      

REGULATORY SETTING 

Federal Regulations 
On April 2, 2007, the U.S. Supreme Court ruled that CO2 is an air pollutant as defined under the 
Clean Air Act, and that the Environmental Protection Agency (EPA) has the authority to regulate 
emissions of GHGs (U.S. Supreme Court, 2007). The EPA made two distinct findings regarding 
GHGs under Section 202(a) of the Clean Air Act, as follows: 
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 Endangerment Finding: The current and projected concentrations of the six key well-
mixed GHGs (CO2, CH4, N2O, hydrofluorocarbons, perfluorocarbons, and sulfur 
Hexafluoride) in the atmosphere threaten the public health and welfare of current and 
future generations. The EPA also found that the combined emissions of these GHGs 
from new motor vehicles and new motor vehicle engines contribute to the GHG 
pollution that endangers public health and welfare under Clean Air Act Section 202(a).  

 Cause or Contribute Finding: The combined emissions of these well-mixed GHGs from 
new motor vehicles and new motor vehicle engines contribute to the GHG pollution that 
threatens public health and welfare. 

In 2016, the EPA established two regulations—the New Source Performance Standards (NSPS) 
for new landfills and the Emission Guidelines (EG) for existing landfills—aimed at reducing 
methane emissions from landfill gas. The EG require the installation of a LFG collection and 
control system at municipal solid waste (MSW) landfills that exceed a specified design capacity 
and NMOC emission threshold. 

State Regulations 
The State of California has established the following long-term climate action goals: 

 Assembly Bill (AB) 32: Reduce GHG emissions to 1990 levels by 2020. 

 Senate Bill (SB) 32: Reduce GHG emissions to 40 percent below 1990 levels by 2030. 

 AB 1279: Achieve carbon neutrality as soon as possible, but no later than 2045 and 
maintain net negative GHG emissions thereafter; and reduce GHG emissions to 85 
percent below 1990 levels by 2045.  

Landfill Methane Regulation 

In response to California Assembly Bill 32, the California Air Resources Board (CARB) adopted 
the Landfill Methane Regulation in 2010, which requires MSW landfills to reduce methane and 
other air pollutant emissions through emissions monitoring and capturing fugitive methane 
emissions. MSW landfills are regulated under local air district rules that implement the federal 
requirements of the NSPS and EG, 40 Code of Federal Regulations Part 60 Subparts WWW and 
Cc, for MSW landfills. CARB and 22 air districts, including the San Joaquin Valley Air Pollution 
Control District (Valley Air District), entered into memoranda of understanding to enable the 
districts to implement and enforce the Landfill Methane Regulation. 
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The Short-Lived Climate Pollutant (SLCP) Reduction Strategy and SB 1383 

Promulgated in 2016, California Senate Bill (SB) 1383 set a statewide target to reduce organic 
waste disposed of in landfills of 50 percent by 2020 and 75 percent by 2025. In addition, SB 
1383 requires recovering at least 20 percent of disposed edible food for human consumption by 
2025. As organic waste is a primary substance that generates LFG, diverting organic waste from 
landfills can reduce LFG emissions. 

The Short-Lived Climate Pollutant (SLCP) Reduction Strategy, adopted by CARB in 2017, is 
California’s plan for reducing emissions of high global-warming potential gases with short 
atmospheric lifetimes. SLCPs include methane, hydrofluorocarbons, and anthropogenic black 
carbon. In accordance with SB 1383, the SLCP Reduction Strategy has set the following targets 
for statewide reductions in SLCP emissions: 

 40 percent below 2013 levels by 2030 for methane and hydrofluorocarbons; and  

 50 percent below 2013 levels by 2030 for anthropogenic black carbon. 

The SLCP Reduction Strategy also provides specific direction for reductions from dairy and 
livestock operations and from landfills by diverting organic materials.  

California On-Road Vehicle Emission Regulations  

The State of California has established statewide emission and fuel economy regulations for 
vehicles that align with or supersede the national standards. The key state regulations related 
to vehicles emissions are as follows:  

 The Pavley Regulations (AB 1493), as amended in 2009, required a 30 percent reduction 
in state GHG emissions from new passenger vehicles from 2009 through 2016. 

 The Advanced Clean Cars Program extends the Pavley Regulations beyond 2016 and 
established a technology mandate for zero-emission vehicles (ZEVs).  

 The Advanced Clean Cars II Program requires all new passenger cars, trucks, and sport 
utility vehicles sold in California to be ZEVs by 2035. 

 Executive Order N-79-20 established a goal that 100 percent of in-state sales of new 
passenger cars and light-duty trucks will be zero-emission by 2035, which is supported 
by the Advanced Clean Cars II Regulations.  
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 The Advanced Clean Trucks regulation requires between 40 and 75 percent of new 
medium- and heavy-duty vehicles sold in California to be ZEVs or near-zero-emissions 
vehicles by 2035.  

 The Low-Carbon Fuel Standard (Executive Order S-1-07), as amended in 2019, requires a 
20 percent reduction in the carbon intensity of California's transportation fuels by 2030. 

 SB 375 establishes regional GHG emissions reduction targets from passenger vehicles 
for 2020 and 2035 by requiring metropolitan planning organizations to develop and 
implement Sustainable Communities Strategies that align regional transportation 
planning efforts with regional housing allocation needs.  

 The Truck and Bus Regulation, as amended in 2014, requires heavy-duty diesel vehicles 
that operate in California to reduce TAC emissions from their exhaust. As of January 1, 
2023, nearly all trucks and buses are required to have 2010 or newer model year 
engines, to reduce particulate matter and oxides of nitrogen emissions. 

 The Tractor-Trailer GHG Regulation (13 CCR 1956), adopted by CARB in 2008, requires 
tractors and trailers to use aerodynamic technologies and low rolling resistance tires, to 
reduce fuel use and emissions. 

California’s Climate Change Scoping Plan 

In December 2008, CARB adopted the Climate Change Scoping Plan to identify how the state 
can achieve its 2020 climate action goal under AB 32. In 2017, CARB updated the Scoping Plan 
to identify how the state can achieve its 2030 climate action goal under SB 32 and substantially 
advance toward its 2050 climate action goal under Executive Order S-3-05. The 2017 Scoping 
Plan includes the regulatory programs identified above, such as the Advanced Clean Cars 
Program, Low-Carbon Fuel Standard, Renewable Portfolio Standard Program, energy efficiency 
standards, SLCP Reduction Strategy, and Cap-and-Trade Program (CARB, 2017b).  

In December 2022, CARB adopted the 2022 Scoping Plan for Achieving Carbon Neutrality (2022 
Scoping Plan), which outlines a roadmap to achieve targets for carbon neutrality and reduce 
anthropogenic GHG emissions by 85 percent below 1990 levels no later than 2045 (CARB, 
2022). Building on the 2017 Scoping Plan, the 2022 Scoping Plan evaluates the progress made 
toward meeting the 2030 GHG emissions reduction target that was established in SB 32 and 
identifies a technologically feasible, cost-effective, and equity-focused path to achieve carbon 
neutrality by 2045 or earlier.  

In December 2022, CARB adopted the 2022 Scoping Plan for Achieving Carbon Neutrality (2022 
Scoping Plan), which outlines a roadmap to achieve targets for carbon neutrality and reduce 
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anthropogenic GHG emissions by 85 percent below 1990 levels no later than 2045.4 Building on 
the 2017 Scoping Plan, the 2022 Scoping Plan evaluates the progress made toward meeting the 
2030 GHG reduction target established in SB 32 and identifies a technologically feasible, cost-
effective, and equity-focused path to achieve carbon neutrality by 2045. The 2022 Scoping Plan 
presents an approach for an aggressive reduction of fossil fuels and a rapid transition to 
renewable energy resources and zero-emission vehicles. The 2022 Scoping Plan identifies key 
sectors such as transportation sustainability, clean electricity grid, sustainable manufacturing 
and buildings, carbon dioxide removal and capture, short-lived climate pollutants, and natural 
and working lands. The 2022 Scoping Plan identifies actions and outcomes such as rapidly 
moving to zero-emission transportation; electrifying cars, buses, trains, and trucks; phasing out 
the use of fossil gas used for heating homes and buildings; clamping down on chemicals and 
refrigerants; providing communities with sustainable options for walking, biking, and public 
transit; building out clean, renewable energy resources (such as solar arrays and wind turbine 
capacity) to displace fossil-fuel fired electrical generation; and scaling up new options such as 
renewable hydrogen and biomethane.  

The 2022 Scoping Plan outlines several strategies to reduce methane emissions from landfills, 
with a focus on organic waste diversion, composting and anerobic digestion capacity expansion, 
and existing landfill operational practice improvement.  

Regional Regulations 
The project is located in the San Joaquin Valley Air Basin, which is under the jurisdiction of the 
Valley Air District. The mission of the Valley Air District is to improve the health and quality of 
life for all Valley residents through efficient, effective and entrepreneurial air quality 
management strategies. The Valley Air District has implemented these plans and adopted 
nearly 650 rules that have resulted in significant emissions reductions. Rule 4642 (Solid Waste 
Disposal Sites) limits volatile organic compound emissions from solid waste disposal sites. 
 
Climate change is not caused by any individual emissions source but by a large number of 
sources around the world emitting GHGs that collectively create a significant cumulative 
impact. CEQA requires agencies in California to analyze such impacts by evaluating whether a 
proposed project would make a “cumulatively considerable” contribution to the significant 
cumulative impact on climate change.  

In 2008, Valley Air District adopted the Climate Change Action Plan (CCAP). The CCAP directed 
the District Air Pollution Control Officer to develop guidance to assist Lead Agencies, project 
proponents, permit applicants, and interested parties in assessing and reducing the impacts of 
project specific GHG emissions on global climate change. In 2009, the Valley Air District adopted 

 
4 California Air Resources Board (CARB), 2022. Scoping Plan for Achieving Carbon Neutrality. 
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the Guidance for Valley Land-use Agencies in Addressing GHG Emission Impacts for New 
Projects under CEQA and a policy entitled Addressing GHG Emission Impacts for Stationary 
Source Projects Under CEQA When Serving as the Lead Agency (Policy).5 In 2015, the Valley Air 
District has adopted thresholds of significance to assist lead agencies in the evaluation and 
mitigation of air quality impacts under CEQA (CEQA Guidance). The Valley Air District has not 
established a numerical GHG emissions threshold in the absence of supporting scientific 
evidence. Instead, the Valley Air District recommends assessing project-specific GHG emission 
impacts on global climate change based on the tiered approach specified in the Policy: 

 Projects complying with an approved GHG emission reduction plan or GHG mitigation 
program which avoids or substantially reduces GHG emissions within the geographic 
area in which the project is located would be determined to have a less than significant 
individual and cumulative impact for GHG emissions. Such plans or programs must be 
specified in law or approved by the Lead Agency with jurisdiction over the affected 
resource and supported by a CEQA compliant environmental review document adopted 
by the Lead Agency. Projects complying with an approved GHG emission reduction plan 
or GHG mitigation program would not be required to implement Best Performance 
Standards (BPS). 

 Projects implementing BPS would not require quantification of project specific GHG 
emissions. Consistent with CEQA Guideline, such projects would be determined to have 
a less than significant individual and cumulative impact for GHG emissions. 

 Projects not implementing BPS would require quantification of project specific GHG 
emissions and demonstration that project-specific GHG emissions would be reduced or 
mitigated by at least 29 percent compared to Business as Usual (BAU), including GHG 
emission reductions achieved since the 2002-2004 baseline period, consistent with GHG 
emission reduction targets established in CARB’s 2008 Scoping Plan. Projects achieving 
at least a 29 percent GHG emission reduction compared to BAU would be determined to 
have a less than significant individual and cumulative impact for GHG emissions. 

The Valley Air District has not approved BPS for landfills but has identified an illustrative BPS 
which is listed below. 

Illustrative BPS: Landfills shall comply with CARB Regulation to Reduce Methane 
Emissions from Municipal Solid Waste Landfills. 

 
5San Joaquin Valley Air Pollution Control District, 2009.  District Policy – Addressing GHG Emission Impacts for 
Stationary Source Projects Under CEQA When Serving as the Lead Agency. Available at: 
https://ww2.valleyair.org/media/disb2jna/2-ccap-final-district-policy-ceqa-ghg-dec-17-2009.pdf 
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SIGNIFICANCE CRITERIA 

According to the CEQA Guidelines Appendix G, implementation of the project would have a 
significant impact related to GHG emissions if it would: 

1. Generate GHG emissions, either directly or indirectly, that may have a significant impact 
on the environment; or 

2. Fundamentally conflict with an applicable plan, policy, or regulation adopted for the 
purposes of reducing the emissions of GHGs. 

ANALYSIS AND FINDINGS 

GHG Emissions from Project Operation 
The project would not change the North County Landfill’s design capacity of 41.2 million cubic 
yards of disposal and would not involve construction of new facilities. The amount of waste-in-
place when the landfill reaches its design capacity would remain the same. The project would 
increase the maximum amount of allowed daily refuse disposal and the number of daily 
incoming refuse trucks from 1,200 tons per day and 850 trucks per day to 4,000 tons and 1,200 
trucks per day. This increase would involve a change in refuse truck routing; approximately 51 
transfer trucks that currently go to the Foothill Landfill would be re-routed to the North County 
Landfill. The average trip distance for the re-routed trucks is expected to decrease due to the 
location of the North County Landfill. Although the number of truck trips to North County 
Landfill would increase, partially due to routing changes, the total vehicle miles travelled by 
refuse trucks would decrease by approximately 5.7 percent from 1,678,144 miles to 1,582,797 
miles in 2026. The increase in daily refuse disposal would increase the use of off-road 
equipment associated with landfill operations. Up to six new employees would be needed for 
the increase in waste disposal and truck trip-related activity.  

Implementation of the project would result in net increases in off-road equipment usage on the 
project site, and project-generated vehicle trips along the haul route. Although the project 
would not change the North County Landfill design capacity, the rate of additional cell and 
module construction on the project site would increase to accommodate the amount of waste 
accepted with the proposed increase in maximum allowed daily refuse disposal. Compared to 
the current operation condition, the project could increase the rate of LFG generated and 
collected but is not expected to substantially change the total amount of LFG generated over 
the lifetime of the landfill since the total waste-in-place would remain the same once landfill 
capacity is reached.   

For the baseline condition (2024) and project condition, GHG emissions from off-road 
equipment usage were calculated using the California Emissions Estimator Model (CalEEMod) 
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version 2022.1 methodologies. For mobile sources, GHG emissions from project-generated 
vehicle trips were estimated using year 2024 emission factors from CARB’s EMFAC2021 
database. Because statewide vehicle emission standards are required to improve over time in 
accordance with vehicle emission regulations, using the emission factors for the baseline year 
(2024) provides the maximum expected annual emissions. The input parameters and 
assumptions used to estimate GHG emissions from off-road heavy construction equipment and 
mobile sources are provided in Attachment A of the Air Quality Technical Study6 for the 
proposed project (also includes in Attachment A of this report). 

The long-term LFG emissions of methane for the North County Landfill were estimated using 
the EPA Landfill Gas Emission Model (LandGEM,) version 3.1 and AP-42 default inputs. 
Information about historical waste acceptance rates (1991 to 2023), closure year (project 
condition), and predicted annual increases in waste intake were provided by the applicant. For 
the baseline condition, it was assumed that 250,000 tons of waste was accepted in 2024, and a 
three percent increase in waste disposal rate per year thereafter. Under this scenario, the 
North County Landfill would reach the 20.6 million tons design capacity7 by 2059. For the 
project condition, it was assumed that the waste disposal rate would increase from 250,000 
tons in 2024 to 660,000 tons in 2026, then a three percent increase in waste disposal rate per 
year thereafter. Under this scenario, the North County Landfill would reach the 20.6 million 
tons design capacity by 2043.   

As described above, LFG-derived CO2 emissions (including CO2 from combustion of methane at 
the flare) are considered biogenic and a part of the natural carbon cycle, and are not 
considered an anthropogenic contributor to climate change; therefore,  the biogenic CO2 
emissions from LFG are not included in the evaluation of the project’s potential impacts on 
climate change from GHG emissions.  

Methane content in the LFG was assumed to be 50 percent. Although the North County Landfill 
has a landfill gas collection system, those systems are not 100 percent efficient in collecting LFG 
and hence fugitive emissions of methane would still occur. With the absence of site-specific 
data, LFG collection system collection efficiencies, which are subject to landfill cover type, were 
obtained from 40 CFR Part 98 subpart HH. The North County Landfill is only partially built and as 
such all cover on the site is either daily or intermediate cover. Construction of final covers are 
planned to be done in conjunction with the excavation and construction of future modules. 

 
6 Baseline Environmental Consulting, 2025. Air Quality Technical Study, North County Sanitary Landfill and 
Recycling Center Solid Waste Facility Permit Amendment Project, Lodi, California. March.  
7 Estimated based on the waste design capacity of 41.2 million cubic yards reported in the Solid Waste Facility 
Permit 39-AA-0022 and an average refuse density of 1,000 pounds per cubic yards. 
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According to the North County Landfill Joint Technical Document revised in 2024,8 a final cover 
for a portion of the landfill is proposed by 2029. Therefore, it was assumed that most of the 
landfill areas are covered by intermediate cover between 2024 and 2029 (collection efficiency 
65 percent), then 50 percent of the landfill areas will be cover by a final cover between 2030 
and the closure year (weighted average collection efficiency 75 percent). After the closure year, 
it was assumed that all landfill areas will be covered by a final cover (collection efficiency 85 
percent). In addition, it was assumed that 10 percent of the fugitive methane emissions are 
oxidized to CO2 as the gas passes through the landfill soil cover.9 The collected LFG would be 
combusted in a temperature-controlled flare. During combustion, gaseous hydrocarbons react 
with atmospheric oxygen to form CO2 and water. The destruction efficiency is defined as the 
percentage of a specific pollutant in the flare vent gas that is converted to a different 
compound (such as CO2). Methane destruction efficiency for the flare was assumed to be 99 
percent based on the Title V Permit.  

The input parameters, assumptions, LandGEM outputs, and associated calculations for 
estimating LFG derived methane emissions are provided in Attachment A. As shown in Table 1, 
the project’s estimated net increase in average annual GHG emissions from operation would 
total approximately 2,537 metric tons CO2e in year 2026. GHG emissions from off-road 
equipment and landfill methane emissions would increase with the implementation of the 
project due to the increase waste intake and associated landfill operations. However, GHG 
emissions from on-road mobile sources would decrease by 230 metric tons CO2e per year, 
mainly attributable to the shorter truck trip distance of the re-routed trucks. It is to be noted 
that GHG emissions from off-road and on-road mobile sources in later years would be lower 
due to the increasingly stringent emissions standards and fleet turnover (including construction 
off-road equipment, trucks, and on-road passenger vehicles).  

Table 1. Estimated Annual GHG Emissions (metric tons CO2e per year) 

Emission Scenarios Off-Road 
Equipment 

On-Road 
Mobile Sources 

Landfill Methane 
Emissions Total 

Baseline Condition  1,115 4,354.4 40,933 46,463 
Project Condition (As of 2026) 1,978 4,124.7 42,898 49,000 

Net Difference  863 -230 1,904 2,537 
Source: Attachment A.  

 
8 San Joaquin County Public Works, 2024. Joint Technical Document for North County Recycling Center and 
Sanitary Landfill. August 30. 
9 U.S. EPA, 2020. Documentation For Greenhouse Gas Emission and Energy Factors Used in the Waste Reduction 
Model (WARM). Management Practices Chapters. November. https://www.epa.gov/sites/default/files/2020-
12/documents/warm_management_practices_v15_10-29-2020.pdf. 
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The methane emissions from LFG for 2026 shown in Table 1 above were estimated to represent 
the project year (2026) impact. As waste is continuously deposited in the landfill, methane 
production would gradually increase throughout the landfill’s operational life. After closure and 
capping the landfill, the rate of methane generation typically declines due to reduced moisture 
infiltration. The overall methane generation rates for the baseline and project conditions were 
estimated using LandGEM and are illustrated in Chart 1. As shown in Chart 1, the project 
condition (orange dashed line) results in an earlier and higher peak methane emission rate 
compared to the baseline condition (blue line). After the closure year, methane emissions 
under both conditions decline, and the project condition shows a lower long-term emission rate 
compared to the baseline condition.  

Chart 1. LFG Derived Methane Emissions

To represent the overall impact of the project, total LFG-derived methane emissions over 50 
years past the project year (2026 to 2076) were estimated for the baseline condition and the 
project condition and then averaged to obtained representative average annual GHG emissions 
rates. The assumptions and associated calculations for estimating LFG-derived methane 
emissions are provided in Attachment A. Over 50 years, the LFG generated under baseline and 
project conditions would result in total CO2e emissions of 2,864,788 metric tons (57,296 metric 
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tons per year) and 2,941,459 metric tons (58,829 metric tons per year), respectively. On 
average, the project would increase annual CO2e emissions by 1,533 metric tons per year. 

As discussed above, the Valley Air District has not established a numerical GHG emissions 
threshold and recommends evaluating project-level GHG emissions impacts based on 
compliance with an approved GHG emission reduction plan or GHG mitigation program or 
implementation of BPS. The North County Landfill is required to comply with the CARB Landfill 
Methane Regulation, which requires MSW landfills to reduce methane and other air pollutant 
emissions through emissions monitoring and capturing of methane emissions. Since the project 
will comply with a statewide plan for GHG reductions, the project would have a less than 
significant individual and cumulative impact for GHG emissions.  

Consistency with GHG Plans 
The 2022 Scoping Plan outlines a roadmap for the state to achieve targets for carbon neutrality 
and reduce anthropogenic GHG emissions by 85 percent below 1990 levels no later than 
2045.10 The 2022 Scoping Plan identifies actions and outcomes such as rapidly moving to zero-
emission transportation; electrifying cars, buses, trains, and trucks; phasing out the use of fossil 
gas used for heating homes and buildings; clamping down on chemicals and refrigerants; 
providing communities with sustainable options for walking, biking, and public transit; building 
out clean, renewable energy resources (such as solar arrays and wind turbine capacity) to 
displace fossil-fuel fired electrical generation; and scaling up new options such as renewable 
hydrogen and biomethane. In addition, the 2022 Scoping Plan outlines several strategies to 
reduce methane emissions from landfills, with a focus on organic waste diversion, composting 
and anerobic digestion capacity expansion, and existing landfill operational practice 
improvement. 
 
As discussed above, the project would result in a net decrease in daily haul truck vehicle miles 
traveled. For medium and heavy-duty trucks, California has the following regulations, 
strategies, and plans to reduce GHG emissions: Advanced Clean Truck Regulation, Tractor-
Trailer Greenhouse Gas Regulation, and Truck and Bus Regulation. The trucks visiting the 
project site would be subject to these regulations, strategies, and plans; therefore, the project 
would comply with the state GHG emissions reduction strategies for trucks. In addition, if the 
project is not implemented, it is reasonable to assume that the growing demand for waste 
disposal in the region may need to be addressed by landfills that are located further away (as 
demonstrated by the current condition), which would result in higher GHG emissions from haul 
truck travel. Therefore, the project is in alignment with the 2022 Scoping Plan. 
 

 
10 California Air Resources Board, 2022. 2022 Scoping Plan for Achieving Carbon Neutrality. December. 
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As mentioned above, the North County Landfill is required to comply with the CARB Landfill 
Methane Regulation. The North County Landfill has implemented a LFG collection system, 
including a flare, vertical wells, and connecting piping. As landfill operations continue, 
additional LFG collectors, primarily horizontal collection trenches, will be installed and 
integrated into the existing system. Furthermore, the majority of incoming waste is either 
source-separated municipal waste or sorted on-site at the recycling center, ensuring that most 
green waste is removed from the waste stream. Most of the green waste is off-hauled to 
composting facilities as North County Landfill currently does not have composting on-site. In 
summary, the project would not conflict with the 2022 Scoping Plan and the Landfill Methane 
Regulation. 
 
3 CONCLUSIONS 

As discussed above, implementation of the project would not generate GHG emissions that may 
have a significant impact on the environment and the project would not conflict with the 2022 
Scoping Plan and the Landfill Methane Regulation.
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NC Landfill Baseline Condition 3/9/2025

Summary Report
Landfill Name or Identifier: North County Sanitary Landfill 

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
L0 = potential methane generation capacity (m 3 /Mg )

About LandGEM:

Sunday, March 9, 2025

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

Waste design capacity was estimated based on the volume design capacity of 41.2 million cubic yards of disposal and 
average reduse desnsity of approximately 0.5 tons per cubic yard specified in the Permit. Historical Data: 1991 to 2023. 
Future tonnage predicted based on 250,000 tons of waste in 2024 and assume 3% increase annually thereafter. Under 
this scenario, the North County Landfill will reach the 20.6 million tons design capacity by 2059. 

REPORT - 1

LandGEM - Version 3. 1Beta (December 2023) 

LandGEM 
Landfill Gas Emissions Model 

Version 3.lBETA 
NOT FOR REGULATORY USE 

U S Environmental Protection Agency 
Office of Research and Development 
Center for Environmenta l Solutions 

and Emergency Response (CESER) 
and 

Clean Air Technology Center (CATC) 
Research Triangle Park, North Carolina 

CONTINUE December 2023 
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NC Landfill Baseline Condition 3/9/2025

Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1991
Landfill Closure Year (with 80-year limit) 2059
Actual Closure Year (without limit) 2059
Have Model Calculate Closure Year? No
Waste Design Capacity 20,600,000 short tons

MODEL PARAMETERS
Methane Generation Rate, k 0.020 year -1

Potential Methane Generation Capacity, L0 100 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1991 31,981 35,179 0 0
1992 112,964 124,260 31,981 35,179
1993 128,467 141,314 144,945 159,440
1994 152,987 168,286 273,412 300,753
1995 104,115 114,527 426,399 469,039
1996 96,087 105,696 530,514 583,565
1997 100,475 110,523 626,601 689,261
1998 102,551 112,806 727,076 799,784
1999 93,263 102,589 829,627 912,590
2000 93,186 102,504 922,890 1,015,179
2001 124,660 137,126 1,016,076 1,117,684
2002 132,137 145,350 1,140,736 1,254,809
2003 129,632 142,595 1,272,872 1,400,160
2004 151,301 166,431 1,402,504 1,542,755
2005 164,113 180,524 1,553,805 1,709,185
2006 164,831 181,314 1,717,917 1,889,709
2007 153,707 169,078 1,882,748 2,071,023
2008 130,163 143,179 2,036,455 2,240,100
2009 129,649 142,614 2,166,617 2,383,279
2010 122,730 135,003 2,296,266 2,525,893
2011 121,377 133,515 2,418,996 2,660,896
2012 125,754 138,329 2,540,374 2,794,411
2013 141,236 155,360 2,666,127 2,932,740
2014 152,055 167,261 2,807,364 3,088,100
2015 194,013 213,414 2,959,419 3,255,361
2016 152,964 168,260 3,153,432 3,468,775
2017 168,888 185,777 3,306,395 3,637,035
2018 176,143 193,757 3,475,283 3,822,811
2019 174,764 192,240 3,651,426 4,016,568
2020 167,371 184,108 3,826,189 4,208,808
2021 191,695 210,865 3,993,560 4,392,916
2022 180,648 198,713 4,185,256 4,603,781
2023 242,867 267,154 4,365,904 4,802,494
2024 227,273 250,000 4,608,771 5,069,648
2025 234,091 257,500 4,836,044 5,319,648
2026 241,114 265,225 5,070,135 5,577,148
2027 248,347 273,182 5,311,249 5,842,373
2028 255,797 281,377 5,559,596 6,115,555
2029 263,471 289,819 5,815,393 6,396,932
2030 271,376 298,513 6,078,864 6,686,751

Year Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2031 279,517 307,468 6,350,240 6,985,264
2032 287,902 316,693 6,629,757 7,292,732
2033 296,539 326,193 6,917,659 7,609,425
2034 305,436 335,979 7,214,198 7,935,618
2035 314,599 346,058 7,519,634 8,271,597
2036 324,037 356,440 7,834,233 8,617,656
2037 333,758 367,133 8,158,269 8,974,096
2038 343,770 378,147 8,492,027 9,341,229
2039 354,084 389,492 8,835,797 9,719,377
2040 364,706 401,177 9,189,881 10,108,869
2041 375,647 413,212 9,554,587 10,510,045
2042 386,917 425,608 9,930,234 10,923,257
2043 398,524 438,377 10,317,150 11,348,866
2044 410,480 451,528 10,715,675 11,787,242
2045 422,794 465,074 11,126,154 12,238,770
2046 435,478 479,026 11,548,949 12,703,843
2047 448,542 493,397 11,984,427 13,182,869
2048 461,999 508,199 12,432,969 13,676,266
2049 475,859 523,444 12,894,968 14,184,465
2050 490,134 539,148 13,370,826 14,707,909
2051 504,838 555,322 13,860,961 15,247,057
2052 519,984 571,982 14,365,799 15,802,379
2053 535,583 589,141 14,885,783 16,374,361
2054 551,651 606,816 15,421,366 16,963,502
2055 568,200 625,020 15,973,016 17,570,318
2056 585,246 643,771 16,541,216 18,195,338
2057 602,803 663,084 17,126,462 18,839,109
2058 620,888 682,976 17,729,266 19,502,193
2059 377,119 414,831 18,350,154 20,185,169
2060 0 0 18,727,273 20,600,000
2061 0 0 18,727,273 20,600,000
2062 0 0 18,727,273 20,600,000
2063 0 0 18,727,273 20,600,000
2064 0 0 18,727,273 20,600,000
2065 0 0 18,727,273 20,600,000
2066 0 0 18,727,273 20,600,000
2067 0 0 18,727,273 20,600,000
2068 0 0 18,727,273 20,600,000
2069 0 0 18,727,273 20,600,000
2070 0 0 18,727,273 20,600,000

Waste-In-PlaceYear Waste Accepted
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NC Landfill Baseline Condition 3/9/2025

Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 30.03
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl 
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147
Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s

User-specified Pollutant Parameters:

G
as

es
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene - 
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s
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Results

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
1991 0 0 0 0 0 0
1992 1.583E+02 1.268E+05 1.742E+02 4.229E+01 6.339E+04 4.652E+01
1993 7.144E+02 5.721E+05 7.859E+02 1.908E+02 2.860E+05 2.099E+02
1994 1.336E+03 1.070E+06 1.470E+03 3.569E+02 5.350E+05 3.926E+02
1995 2.067E+03 1.655E+06 2.274E+03 5.522E+02 8.277E+05 6.074E+02
1996 2.542E+03 2.035E+06 2.796E+03 6.789E+02 1.018E+06 7.468E+02
1997 2.967E+03 2.376E+06 3.264E+03 7.925E+02 1.188E+06 8.718E+02
1998 3.406E+03 2.727E+06 3.746E+03 9.097E+02 1.364E+06 1.001E+03
1999 3.846E+03 3.080E+06 4.231E+03 1.027E+03 1.540E+06 1.130E+03
2000 4.232E+03 3.388E+06 4.655E+03 1.130E+03 1.694E+06 1.243E+03
2001 4.609E+03 3.691E+06 5.070E+03 1.231E+03 1.845E+06 1.354E+03
2002 5.135E+03 4.112E+06 5.648E+03 1.372E+03 2.056E+06 1.509E+03
2003 5.687E+03 4.554E+06 6.256E+03 1.519E+03 2.277E+06 1.671E+03
2004 6.217E+03 4.978E+06 6.838E+03 1.661E+03 2.489E+06 1.827E+03
2005 6.842E+03 5.479E+06 7.527E+03 1.828E+03 2.740E+06 2.010E+03
2006 7.519E+03 6.021E+06 8.271E+03 2.009E+03 3.011E+06 2.209E+03
2007 8.187E+03 6.555E+06 9.005E+03 2.187E+03 3.278E+06 2.405E+03
2008 8.785E+03 7.035E+06 9.664E+03 2.347E+03 3.517E+06 2.581E+03
2009 9.256E+03 7.412E+06 1.018E+04 2.472E+03 3.706E+06 2.720E+03
2010 9.714E+03 7.779E+06 1.069E+04 2.595E+03 3.889E+06 2.854E+03
2011 1.013E+04 8.111E+06 1.114E+04 2.706E+03 4.056E+06 2.976E+03
2012 1.053E+04 8.432E+06 1.158E+04 2.813E+03 4.216E+06 3.094E+03
2013 1.094E+04 8.763E+06 1.204E+04 2.923E+03 4.382E+06 3.216E+03
2014 1.143E+04 9.150E+06 1.257E+04 3.052E+03 4.575E+06 3.357E+03
2015 1.195E+04 9.571E+06 1.315E+04 3.193E+03 4.786E+06 3.512E+03
2016 1.268E+04 1.015E+07 1.394E+04 3.386E+03 5.076E+06 3.725E+03
2017 1.318E+04 1.056E+07 1.450E+04 3.521E+03 5.278E+06 3.873E+03
2018 1.376E+04 1.102E+07 1.513E+04 3.675E+03 5.508E+06 4.042E+03
2019 1.436E+04 1.150E+07 1.579E+04 3.835E+03 5.748E+06 4.219E+03
2020 1.494E+04 1.196E+07 1.643E+04 3.990E+03 5.981E+06 4.389E+03
2021 1.547E+04 1.239E+07 1.702E+04 4.133E+03 6.194E+06 4.546E+03
2022 1.611E+04 1.290E+07 1.773E+04 4.304E+03 6.452E+06 4.735E+03
2023 1.669E+04 1.336E+07 1.836E+04 4.458E+03 6.682E+06 4.904E+03
2024 1.756E+04 1.406E+07 1.932E+04 4.691E+03 7.031E+06 5.160E+03
2025 1.834E+04 1.468E+07 2.017E+04 4.898E+03 7.342E+06 5.388E+03
2026 1.913E+04 1.532E+07 2.105E+04 5.111E+03 7.661E+06 5.622E+03
2027 1.995E+04 1.597E+07 2.194E+04 5.329E+03 7.987E+06 5.861E+03
2028 2.078E+04 1.664E+07 2.286E+04 5.552E+03 8.321E+06 6.107E+03
2029 2.164E+04 1.733E+07 2.380E+04 5.780E+03 8.664E+06 6.358E+03
2030 2.251E+04 1.803E+07 2.477E+04 6.014E+03 9.014E+06 6.615E+03
2031 2.341E+04 1.875E+07 2.575E+04 6.254E+03 9.374E+06 6.879E+03
2032 2.433E+04 1.948E+07 2.677E+04 6.499E+03 9.742E+06 7.149E+03
2033 2.528E+04 2.024E+07 2.780E+04 6.751E+03 1.012E+07 7.427E+03
2034 2.624E+04 2.101E+07 2.887E+04 7.010E+03 1.051E+07 7.711E+03
2035 2.724E+04 2.181E+07 2.996E+04 7.275E+03 1.090E+07 8.002E+03
2036 2.825E+04 2.262E+07 3.108E+04 7.547E+03 1.131E+07 8.302E+03
2037 2.930E+04 2.346E+07 3.223E+04 7.826E+03 1.173E+07 8.609E+03
2038 3.037E+04 2.432E+07 3.341E+04 8.112E+03 1.216E+07 8.924E+03
2039 3.147E+04 2.520E+07 3.462E+04 8.406E+03 1.260E+07 9.247E+03
2040 3.260E+04 2.611E+07 3.586E+04 8.708E+03 1.305E+07 9.579E+03

MethaneTotal landfill gas
Year
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Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2041 3.376E+04 2.703E+07 3.714E+04 9.018E+03 1.352E+07 9.920E+03
2042 3.495E+04 2.799E+07 3.845E+04 9.336E+03 1.399E+07 1.027E+04
2043 3.618E+04 2.897E+07 3.979E+04 9.663E+03 1.448E+07 1.063E+04
2044 3.743E+04 2.997E+07 4.118E+04 9.999E+03 1.499E+07 1.100E+04
2045 3.872E+04 3.101E+07 4.260E+04 1.034E+04 1.550E+07 1.138E+04
2046 4.005E+04 3.207E+07 4.405E+04 1.070E+04 1.603E+07 1.177E+04
2047 4.141E+04 3.316E+07 4.555E+04 1.106E+04 1.658E+07 1.217E+04
2048 4.281E+04 3.428E+07 4.709E+04 1.144E+04 1.714E+07 1.258E+04
2049 4.425E+04 3.544E+07 4.868E+04 1.182E+04 1.772E+07 1.300E+04
2050 4.573E+04 3.662E+07 5.030E+04 1.222E+04 1.831E+07 1.344E+04
2051 4.725E+04 3.784E+07 5.198E+04 1.262E+04 1.892E+07 1.388E+04
2052 4.882E+04 3.909E+07 5.370E+04 1.304E+04 1.954E+07 1.434E+04
2053 5.042E+04 4.038E+07 5.547E+04 1.347E+04 2.019E+07 1.482E+04
2054 5.208E+04 4.170E+07 5.728E+04 1.391E+04 2.085E+07 1.530E+04
2055 5.378E+04 4.306E+07 5.915E+04 1.436E+04 2.153E+07 1.580E+04
2056 5.552E+04 4.446E+07 6.108E+04 1.483E+04 2.223E+07 1.631E+04
2057 5.732E+04 4.590E+07 6.305E+04 1.531E+04 2.295E+07 1.684E+04
2058 5.917E+04 4.738E+07 6.509E+04 1.581E+04 2.369E+07 1.739E+04
2059 6.107E+04 4.891E+07 6.718E+04 1.631E+04 2.445E+07 1.794E+04
2060 6.173E+04 4.943E+07 6.790E+04 1.649E+04 2.472E+07 1.814E+04
2061 6.051E+04 4.845E+07 6.656E+04 1.616E+04 2.423E+07 1.778E+04
2062 5.931E+04 4.749E+07 6.524E+04 1.584E+04 2.375E+07 1.743E+04
2063 5.814E+04 4.655E+07 6.395E+04 1.553E+04 2.328E+07 1.708E+04
2064 5.699E+04 4.563E+07 6.268E+04 1.522E+04 2.282E+07 1.674E+04
2065 5.586E+04 4.473E+07 6.144E+04 1.492E+04 2.236E+07 1.641E+04
2066 5.475E+04 4.384E+07 6.023E+04 1.462E+04 2.192E+07 1.609E+04
2067 5.367E+04 4.297E+07 5.903E+04 1.433E+04 2.149E+07 1.577E+04
2068 5.260E+04 4.212E+07 5.786E+04 1.405E+04 2.106E+07 1.546E+04
2069 5.156E+04 4.129E+07 5.672E+04 1.377E+04 2.064E+07 1.515E+04
2070 5.054E+04 4.047E+07 5.560E+04 1.350E+04 2.024E+07 1.485E+04
2071 4.954E+04 3.967E+07 5.449E+04 1.323E+04 1.983E+07 1.456E+04
2072 4.856E+04 3.888E+07 5.342E+04 1.297E+04 1.944E+07 1.427E+04
2073 4.760E+04 3.811E+07 5.236E+04 1.271E+04 1.906E+07 1.399E+04
2074 4.666E+04 3.736E+07 5.132E+04 1.246E+04 1.868E+07 1.371E+04
2075 4.573E+04 3.662E+07 5.031E+04 1.222E+04 1.831E+07 1.344E+04
2076 4.483E+04 3.589E+07 4.931E+04 1.197E+04 1.795E+07 1.317E+04
2077 4.394E+04 3.518E+07 4.833E+04 1.174E+04 1.759E+07 1.291E+04
2078 4.307E+04 3.449E+07 4.738E+04 1.150E+04 1.724E+07 1.265E+04
2079 4.222E+04 3.380E+07 4.644E+04 1.128E+04 1.690E+07 1.240E+04
2080 4.138E+04 3.314E+07 4.552E+04 1.105E+04 1.657E+07 1.216E+04
2081 4.056E+04 3.248E+07 4.462E+04 1.083E+04 1.624E+07 1.192E+04
2082 3.976E+04 3.184E+07 4.373E+04 1.062E+04 1.592E+07 1.168E+04
2083 3.897E+04 3.121E+07 4.287E+04 1.041E+04 1.560E+07 1.145E+04
2084 3.820E+04 3.059E+07 4.202E+04 1.020E+04 1.529E+07 1.122E+04
2085 3.744E+04 2.998E+07 4.119E+04 1.000E+04 1.499E+07 1.100E+04
2086 3.670E+04 2.939E+07 4.037E+04 9.803E+03 1.469E+07 1.078E+04
2087 3.597E+04 2.881E+07 3.957E+04 9.609E+03 1.440E+07 1.057E+04
2088 3.526E+04 2.824E+07 3.879E+04 9.419E+03 1.412E+07 1.036E+04
2089 3.456E+04 2.768E+07 3.802E+04 9.232E+03 1.384E+07 1.016E+04
2090 3.388E+04 2.713E+07 3.727E+04 9.049E+03 1.356E+07 9.954E+03
2091 3.321E+04 2.659E+07 3.653E+04 8.870E+03 1.330E+07 9.757E+03

Year
MethaneTotal landfill gas
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Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2092 3.255E+04 2.606E+07 3.581E+04 8.695E+03 1.303E+07 9.564E+03
2093 3.191E+04 2.555E+07 3.510E+04 8.522E+03 1.277E+07 9.375E+03
2094 3.127E+04 2.504E+07 3.440E+04 8.354E+03 1.252E+07 9.189E+03
2095 3.065E+04 2.455E+07 3.372E+04 8.188E+03 1.227E+07 9.007E+03
2096 3.005E+04 2.406E+07 3.305E+04 8.026E+03 1.203E+07 8.829E+03
2097 2.945E+04 2.358E+07 3.240E+04 7.867E+03 1.179E+07 8.654E+03
2098 2.887E+04 2.312E+07 3.176E+04 7.711E+03 1.156E+07 8.483E+03
2099 2.830E+04 2.266E+07 3.113E+04 7.559E+03 1.133E+07 8.315E+03
2100 2.774E+04 2.221E+07 3.051E+04 7.409E+03 1.111E+07 8.150E+03
2101 2.719E+04 2.177E+07 2.991E+04 7.262E+03 1.089E+07 7.989E+03
2102 2.665E+04 2.134E+07 2.932E+04 7.119E+03 1.067E+07 7.830E+03
2103 2.612E+04 2.092E+07 2.873E+04 6.978E+03 1.046E+07 7.675E+03
2104 2.561E+04 2.050E+07 2.817E+04 6.839E+03 1.025E+07 7.523E+03
2105 2.510E+04 2.010E+07 2.761E+04 6.704E+03 1.005E+07 7.374E+03
2106 2.460E+04 1.970E+07 2.706E+04 6.571E+03 9.850E+06 7.228E+03
2107 2.411E+04 1.931E+07 2.653E+04 6.441E+03 9.655E+06 7.085E+03
2108 2.364E+04 1.893E+07 2.600E+04 6.314E+03 9.464E+06 6.945E+03
2109 2.317E+04 1.855E+07 2.549E+04 6.189E+03 9.276E+06 6.807E+03
2110 2.271E+04 1.818E+07 2.498E+04 6.066E+03 9.092E+06 6.673E+03
2111 2.226E+04 1.782E+07 2.449E+04 5.946E+03 8.912E+06 6.540E+03
2112 2.182E+04 1.747E+07 2.400E+04 5.828E+03 8.736E+06 6.411E+03
2113 2.139E+04 1.713E+07 2.353E+04 5.713E+03 8.563E+06 6.284E+03
2114 2.096E+04 1.679E+07 2.306E+04 5.600E+03 8.393E+06 6.160E+03
2115 2.055E+04 1.645E+07 2.260E+04 5.489E+03 8.227E+06 6.038E+03
2116 2.014E+04 1.613E+07 2.216E+04 5.380E+03 8.064E+06 5.918E+03
2117 1.974E+04 1.581E+07 2.172E+04 5.274E+03 7.905E+06 5.801E+03
2118 1.935E+04 1.550E+07 2.129E+04 5.169E+03 7.748E+06 5.686E+03
2119 1.897E+04 1.519E+07 2.087E+04 5.067E+03 7.595E+06 5.573E+03
2120 1.859E+04 1.489E+07 2.045E+04 4.966E+03 7.444E+06 5.463E+03
2121 1.823E+04 1.459E+07 2.005E+04 4.868E+03 7.297E+06 5.355E+03
2122 1.786E+04 1.430E+07 1.965E+04 4.772E+03 7.152E+06 5.249E+03
2123 1.751E+04 1.402E+07 1.926E+04 4.677E+03 7.011E+06 5.145E+03
2124 1.716E+04 1.374E+07 1.888E+04 4.585E+03 6.872E+06 5.043E+03
2125 1.682E+04 1.347E+07 1.851E+04 4.494E+03 6.736E+06 4.943E+03
2126 1.649E+04 1.320E+07 1.814E+04 4.405E+03 6.602E+06 4.845E+03
2127 1.616E+04 1.294E+07 1.778E+04 4.318E+03 6.472E+06 4.749E+03
2128 1.584E+04 1.269E+07 1.743E+04 4.232E+03 6.344E+06 4.655E+03
2129 1.553E+04 1.244E+07 1.708E+04 4.148E+03 6.218E+06 4.563E+03
2130 1.522E+04 1.219E+07 1.675E+04 4.066E+03 6.095E+06 4.473E+03
2131 1.492E+04 1.195E+07 1.641E+04 3.986E+03 5.974E+06 4.384E+03

Year
Total landfill gas Methane
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NC Landfill Baseline Condition 3/9/2025

Results (Continued)

Year
(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)

1991 0 0 0 0 0 0
1992 1.160E+02 6.339E+04 1.276E+02 2.727E-01 7.607E+01 2.999E-01
1993 5.236E+02 2.860E+05 5.760E+02 1.230E+00 3.433E+02 1.353E+00
1994 9.793E+02 5.350E+05 1.077E+03 2.301E+00 6.420E+02 2.531E+00
1995 1.515E+03 8.277E+05 1.667E+03 3.560E+00 9.932E+02 3.916E+00
1996 1.863E+03 1.018E+06 2.049E+03 4.377E+00 1.221E+03 4.815E+00
1997 2.175E+03 1.188E+06 2.392E+03 5.110E+00 1.426E+03 5.621E+00
1998 2.496E+03 1.364E+06 2.746E+03 5.865E+00 1.636E+03 6.452E+00
1999 2.819E+03 1.540E+06 3.101E+03 6.623E+00 1.848E+03 7.286E+00
2000 3.101E+03 1.694E+06 3.411E+03 7.287E+00 2.033E+03 8.016E+00
2001 3.378E+03 1.845E+06 3.716E+03 7.938E+00 2.214E+03 8.731E+00
2002 3.763E+03 2.056E+06 4.140E+03 8.843E+00 2.467E+03 9.728E+00
2003 4.168E+03 2.277E+06 4.585E+03 9.795E+00 2.733E+03 1.077E+01
2004 4.556E+03 2.489E+06 5.012E+03 1.071E+01 2.987E+03 1.178E+01
2005 5.015E+03 2.740E+06 5.516E+03 1.178E+01 3.287E+03 1.296E+01
2006 5.511E+03 3.011E+06 6.062E+03 1.295E+01 3.613E+03 1.424E+01
2007 6.000E+03 3.278E+06 6.600E+03 1.410E+01 3.933E+03 1.551E+01
2008 6.439E+03 3.517E+06 7.083E+03 1.513E+01 4.221E+03 1.664E+01
2009 6.784E+03 3.706E+06 7.462E+03 1.594E+01 4.447E+03 1.753E+01
2010 7.120E+03 3.889E+06 7.832E+03 1.673E+01 4.667E+03 1.840E+01
2011 7.424E+03 4.056E+06 8.166E+03 1.744E+01 4.867E+03 1.919E+01
2012 7.717E+03 4.216E+06 8.489E+03 1.813E+01 5.059E+03 1.995E+01
2013 8.021E+03 4.382E+06 8.823E+03 1.885E+01 5.258E+03 2.073E+01
2014 8.374E+03 4.575E+06 9.212E+03 1.968E+01 5.490E+03 2.165E+01
2015 8.760E+03 4.786E+06 9.636E+03 2.059E+01 5.743E+03 2.264E+01
2016 9.291E+03 5.076E+06 1.022E+04 2.183E+01 6.091E+03 2.401E+01
2017 9.662E+03 5.278E+06 1.063E+04 2.270E+01 6.334E+03 2.497E+01
2018 1.008E+04 5.508E+06 1.109E+04 2.369E+01 6.610E+03 2.606E+01
2019 1.052E+04 5.748E+06 1.157E+04 2.473E+01 6.898E+03 2.720E+01
2020 1.095E+04 5.981E+06 1.204E+04 2.573E+01 7.177E+03 2.830E+01
2021 1.134E+04 6.194E+06 1.247E+04 2.664E+01 7.433E+03 2.931E+01
2022 1.181E+04 6.452E+06 1.299E+04 2.775E+01 7.742E+03 3.053E+01
2023 1.223E+04 6.682E+06 1.345E+04 2.874E+01 8.018E+03 3.162E+01
2024 1.287E+04 7.031E+06 1.416E+04 3.024E+01 8.437E+03 3.327E+01
2025 1.344E+04 7.342E+06 1.478E+04 3.158E+01 8.811E+03 3.474E+01
2026 1.402E+04 7.661E+06 1.543E+04 3.295E+01 9.193E+03 3.625E+01
2027 1.462E+04 7.987E+06 1.608E+04 3.436E+01 9.585E+03 3.779E+01
2028 1.523E+04 8.321E+06 1.676E+04 3.579E+01 9.986E+03 3.937E+01
2029 1.586E+04 8.664E+06 1.744E+04 3.726E+01 1.040E+04 4.099E+01
2030 1.650E+04 9.014E+06 1.815E+04 3.877E+01 1.082E+04 4.265E+01
2031 1.716E+04 9.374E+06 1.887E+04 4.032E+01 1.125E+04 4.435E+01
2032 1.783E+04 9.742E+06 1.962E+04 4.190E+01 1.169E+04 4.609E+01
2033 1.852E+04 1.012E+07 2.038E+04 4.353E+01 1.214E+04 4.788E+01
2034 1.923E+04 1.051E+07 2.116E+04 4.520E+01 1.261E+04 4.971E+01
2035 1.996E+04 1.090E+07 2.196E+04 4.690E+01 1.309E+04 5.159E+01
2036 2.071E+04 1.131E+07 2.278E+04 4.866E+01 1.357E+04 5.352E+01
2037 2.147E+04 1.173E+07 2.362E+04 5.046E+01 1.408E+04 5.550E+01
2038 2.226E+04 1.216E+07 2.448E+04 5.230E+01 1.459E+04 5.753E+01
2039 2.306E+04 1.260E+07 2.537E+04 5.420E+01 1.512E+04 5.962E+01
2040 2.389E+04 1.305E+07 2.628E+04 5.614E+01 1.566E+04 6.176E+01

NMOCCarbon dioxide
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NC Landfill Baseline Condition 3/9/2025

Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2041 2.474E+04 1.352E+07 2.722E+04 5.814E+01 1.622E+04 6.396E+01
2042 2.562E+04 1.399E+07 2.818E+04 6.019E+01 1.679E+04 6.621E+01
2043 2.651E+04 1.448E+07 2.916E+04 6.230E+01 1.738E+04 6.853E+01
2044 2.743E+04 1.499E+07 3.018E+04 6.446E+01 1.798E+04 7.091E+01
2045 2.838E+04 1.550E+07 3.122E+04 6.669E+01 1.860E+04 7.336E+01
2046 2.935E+04 1.603E+07 3.229E+04 6.897E+01 1.924E+04 7.587E+01
2047 3.035E+04 1.658E+07 3.339E+04 7.132E+01 1.990E+04 7.845E+01
2048 3.138E+04 1.714E+07 3.451E+04 7.373E+01 2.057E+04 8.110E+01
2049 3.243E+04 1.772E+07 3.568E+04 7.621E+01 2.126E+04 8.383E+01
2050 3.352E+04 1.831E+07 3.687E+04 7.876E+01 2.197E+04 8.663E+01
2051 3.463E+04 1.892E+07 3.809E+04 8.138E+01 2.270E+04 8.951E+01
2052 3.578E+04 1.954E+07 3.935E+04 8.407E+01 2.345E+04 9.248E+01
2053 3.696E+04 2.019E+07 4.065E+04 8.684E+01 2.423E+04 9.552E+01
2054 3.817E+04 2.085E+07 4.198E+04 8.968E+01 2.502E+04 9.865E+01
2055 3.941E+04 2.153E+07 4.335E+04 9.261E+01 2.584E+04 1.019E+02
2056 4.069E+04 2.223E+07 4.476E+04 9.562E+01 2.668E+04 1.052E+02
2057 4.201E+04 2.295E+07 4.621E+04 9.872E+01 2.754E+04 1.086E+02
2058 4.337E+04 2.369E+07 4.770E+04 1.019E+02 2.843E+04 1.121E+02
2059 4.476E+04 2.445E+07 4.924E+04 1.052E+02 2.934E+04 1.157E+02
2060 4.524E+04 2.472E+07 4.977E+04 1.063E+02 2.966E+04 1.169E+02
2061 4.435E+04 2.423E+07 4.878E+04 1.042E+02 2.907E+04 1.146E+02
2062 4.347E+04 2.375E+07 4.782E+04 1.021E+02 2.850E+04 1.124E+02
2063 4.261E+04 2.328E+07 4.687E+04 1.001E+02 2.793E+04 1.101E+02
2064 4.176E+04 2.282E+07 4.594E+04 9.814E+01 2.738E+04 1.080E+02
2065 4.094E+04 2.236E+07 4.503E+04 9.619E+01 2.684E+04 1.058E+02
2066 4.013E+04 2.192E+07 4.414E+04 9.429E+01 2.631E+04 1.037E+02
2067 3.933E+04 2.149E+07 4.327E+04 9.242E+01 2.578E+04 1.017E+02
2068 3.855E+04 2.106E+07 4.241E+04 9.059E+01 2.527E+04 9.965E+01
2069 3.779E+04 2.064E+07 4.157E+04 8.880E+01 2.477E+04 9.768E+01
2070 3.704E+04 2.024E+07 4.075E+04 8.704E+01 2.428E+04 9.574E+01
2071 3.631E+04 1.983E+07 3.994E+04 8.532E+01 2.380E+04 9.385E+01
2072 3.559E+04 1.944E+07 3.915E+04 8.363E+01 2.333E+04 9.199E+01
2073 3.488E+04 1.906E+07 3.837E+04 8.197E+01 2.287E+04 9.017E+01
2074 3.419E+04 1.868E+07 3.761E+04 8.035E+01 2.242E+04 8.838E+01
2075 3.352E+04 1.831E+07 3.687E+04 7.876E+01 2.197E+04 8.663E+01
2076 3.285E+04 1.795E+07 3.614E+04 7.720E+01 2.154E+04 8.492E+01
2077 3.220E+04 1.759E+07 3.542E+04 7.567E+01 2.111E+04 8.324E+01
2078 3.156E+04 1.724E+07 3.472E+04 7.417E+01 2.069E+04 8.159E+01
2079 3.094E+04 1.690E+07 3.403E+04 7.270E+01 2.028E+04 7.997E+01
2080 3.033E+04 1.657E+07 3.336E+04 7.126E+01 1.988E+04 7.839E+01
2081 2.973E+04 1.624E+07 3.270E+04 6.985E+01 1.949E+04 7.684E+01
2082 2.914E+04 1.592E+07 3.205E+04 6.847E+01 1.910E+04 7.532E+01
2083 2.856E+04 1.560E+07 3.142E+04 6.711E+01 1.872E+04 7.382E+01
2084 2.800E+04 1.529E+07 3.079E+04 6.578E+01 1.835E+04 7.236E+01
2085 2.744E+04 1.499E+07 3.018E+04 6.448E+01 1.799E+04 7.093E+01
2086 2.690E+04 1.469E+07 2.959E+04 6.320E+01 1.763E+04 6.953E+01
2087 2.636E+04 1.440E+07 2.900E+04 6.195E+01 1.728E+04 6.815E+01
2088 2.584E+04 1.412E+07 2.843E+04 6.073E+01 1.694E+04 6.680E+01
2089 2.533E+04 1.384E+07 2.786E+04 5.952E+01 1.661E+04 6.548E+01
2090 2.483E+04 1.356E+07 2.731E+04 5.835E+01 1.628E+04 6.418E+01
2091 2.434E+04 1.330E+07 2.677E+04 5.719E+01 1.595E+04 6.291E+01

Carbon dioxide
Year

NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2092 2.386E+04 1.303E+07 2.624E+04 5.606E+01 1.564E+04 6.166E+01
2093 2.338E+04 1.277E+07 2.572E+04 5.495E+01 1.533E+04 6.044E+01
2094 2.292E+04 1.252E+07 2.521E+04 5.386E+01 1.503E+04 5.925E+01
2095 2.247E+04 1.227E+07 2.471E+04 5.279E+01 1.473E+04 5.807E+01
2096 2.202E+04 1.203E+07 2.422E+04 5.175E+01 1.444E+04 5.692E+01
2097 2.159E+04 1.179E+07 2.374E+04 5.072E+01 1.415E+04 5.580E+01
2098 2.116E+04 1.156E+07 2.327E+04 4.972E+01 1.387E+04 5.469E+01
2099 2.074E+04 1.133E+07 2.281E+04 4.873E+01 1.360E+04 5.361E+01
2100 2.033E+04 1.111E+07 2.236E+04 4.777E+01 1.333E+04 5.255E+01
2101 1.993E+04 1.089E+07 2.192E+04 4.682E+01 1.306E+04 5.151E+01
2102 1.953E+04 1.067E+07 2.148E+04 4.590E+01 1.280E+04 5.049E+01
2103 1.914E+04 1.046E+07 2.106E+04 4.499E+01 1.255E+04 4.949E+01
2104 1.877E+04 1.025E+07 2.064E+04 4.410E+01 1.230E+04 4.851E+01
2105 1.839E+04 1.005E+07 2.023E+04 4.322E+01 1.206E+04 4.755E+01
2106 1.803E+04 9.850E+06 1.983E+04 4.237E+01 1.182E+04 4.660E+01
2107 1.767E+04 9.655E+06 1.944E+04 4.153E+01 1.159E+04 4.568E+01
2108 1.732E+04 9.464E+06 1.906E+04 4.071E+01 1.136E+04 4.478E+01
2109 1.698E+04 9.276E+06 1.868E+04 3.990E+01 1.113E+04 4.389E+01
2110 1.664E+04 9.092E+06 1.831E+04 3.911E+01 1.091E+04 4.302E+01
2111 1.631E+04 8.912E+06 1.795E+04 3.834E+01 1.069E+04 4.217E+01
2112 1.599E+04 8.736E+06 1.759E+04 3.758E+01 1.048E+04 4.133E+01
2113 1.567E+04 8.563E+06 1.724E+04 3.683E+01 1.028E+04 4.052E+01
2114 1.536E+04 8.393E+06 1.690E+04 3.610E+01 1.007E+04 3.971E+01
2115 1.506E+04 8.227E+06 1.657E+04 3.539E+01 9.873E+03 3.893E+01
2116 1.476E+04 8.064E+06 1.624E+04 3.469E+01 9.677E+03 3.816E+01
2117 1.447E+04 7.905E+06 1.592E+04 3.400E+01 9.486E+03 3.740E+01
2118 1.418E+04 7.748E+06 1.560E+04 3.333E+01 9.298E+03 3.666E+01
2119 1.390E+04 7.595E+06 1.529E+04 3.267E+01 9.114E+03 3.593E+01
2120 1.363E+04 7.444E+06 1.499E+04 3.202E+01 8.933E+03 3.522E+01
2121 1.336E+04 7.297E+06 1.469E+04 3.139E+01 8.756E+03 3.453E+01
2122 1.309E+04 7.152E+06 1.440E+04 3.076E+01 8.583E+03 3.384E+01
2123 1.283E+04 7.011E+06 1.412E+04 3.016E+01 8.413E+03 3.317E+01
2124 1.258E+04 6.872E+06 1.384E+04 2.956E+01 8.246E+03 3.251E+01
2125 1.233E+04 6.736E+06 1.356E+04 2.897E+01 8.083E+03 3.187E+01
2126 1.209E+04 6.602E+06 1.329E+04 2.840E+01 7.923E+03 3.124E+01
2127 1.185E+04 6.472E+06 1.303E+04 2.784E+01 7.766E+03 3.062E+01
2128 1.161E+04 6.344E+06 1.277E+04 2.729E+01 7.612E+03 3.001E+01
2129 1.138E+04 6.218E+06 1.252E+04 2.675E+01 7.462E+03 2.942E+01
2130 1.116E+04 6.095E+06 1.227E+04 2.622E+01 7.314E+03 2.884E+01
2131 1.094E+04 5.974E+06 1.203E+04 2.570E+01 7.169E+03 2.827E+01

NMOC
Year

Carbon dioxide
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NC Landfill Project Condition 3/9/2025

Summary Report
Landfill Name or Identifier: North County Sanitary Landfill 

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
L0 = potential methane generation capacity (m 3 /Mg )

About LandGEM:

Sunday, March 9, 2025

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

Waste design capacity was estimated based on the volume design capacity of 41.2 million cubic yards of disposal and 
average reduse desnsity of approximately 0.5 tons per cubic yard specified in the Permit. Historical Data: 1991 to 2023.  
Project: increase waste acceptance rates from 250,000 in 2024 to 660,000 in 2026, then assume 3% increase annually 
thereafter. Closure year 2043.

REPORT - 1

LandGEM - Version 3. 1Beta (December 2023) 

LandGEM 
Landfill Gas Emissions Model 

Version 3.lBETA 
NOT FOR REGULATORY USE 

U S Environmental Protection Agency 
Office of Research and Development 
Center for Environmenta l Solutions 

and Emergency Response (CESER) 
and 

Clean Air Technology Center (CATC) 
Research Triangle Park, North Carolina 

CONTINUE December 2023 
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NC Landfill Project Condition 3/9/2025

Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1991
Landfill Closure Year (with 80-year limit) 2043
Actual Closure Year (without limit) 2043
Have Model Calculate Closure Year? No
Waste Design Capacity 20,600,000 short tons

MODEL PARAMETERS
Methane Generation Rate, k 0.020 year -1

Potential Methane Generation Capacity, L0 100 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1991 31,981 35,179 0 0
1992 112,964 124,260 31,981 35,179
1993 128,467 141,314 144,945 159,440
1994 152,987 168,286 273,412 300,753
1995 104,115 114,527 426,399 469,039
1996 96,087 105,696 530,514 583,565
1997 100,475 110,523 626,601 689,261
1998 102,551 112,806 727,076 799,784
1999 93,263 102,589 829,627 912,590
2000 93,186 102,504 922,890 1,015,179
2001 124,660 137,126 1,016,076 1,117,684
2002 132,137 145,350 1,140,736 1,254,809
2003 129,632 142,595 1,272,872 1,400,160
2004 151,301 166,431 1,402,504 1,542,755
2005 164,113 180,524 1,553,805 1,709,185
2006 164,831 181,314 1,717,917 1,889,709
2007 153,707 169,078 1,882,748 2,071,023
2008 130,163 143,179 2,036,455 2,240,100
2009 129,649 142,614 2,166,617 2,383,279
2010 122,730 135,003 2,296,266 2,525,893
2011 121,377 133,515 2,418,996 2,660,896
2012 125,754 138,329 2,540,374 2,794,411
2013 141,236 155,360 2,666,127 2,932,740
2014 152,055 167,261 2,807,364 3,088,100
2015 194,013 213,414 2,959,419 3,255,361
2016 152,964 168,260 3,153,432 3,468,775
2017 168,888 185,777 3,306,395 3,637,035
2018 176,143 193,757 3,475,283 3,822,811
2019 174,764 192,240 3,651,426 4,016,568
2020 167,371 184,108 3,826,189 4,208,808
2021 191,695 210,865 3,993,560 4,392,916
2022 180,648 198,713 4,185,256 4,603,781
2023 242,867 267,154 4,365,904 4,802,494
2024 227,273 250,000 4,608,771 5,069,648
2025 413,636 455,000 4,836,044 5,319,648
2026 600,000 660,000 5,249,680 5,774,648
2027 618,000 679,800 5,849,680 6,434,648
2028 636,540 700,194 6,467,680 7,114,448
2029 655,636 721,200 7,104,220 7,814,642
2030 675,305 742,836 7,759,857 8,535,842

Year Waste Accepted Waste-In-Place
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NC Landfill Project Condition 3/9/2025

WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2031 695,564 765,121 8,435,162 9,278,678
2032 716,431 788,075 9,130,726 10,043,799
2033 737,924 811,717 9,847,158 10,831,873
2034 760,062 836,068 10,585,082 11,643,590
2035 782,864 861,150 11,345,144 12,479,658
2036 806,350 886,985 12,128,008 13,340,809
2037 830,540 913,594 12,934,358 14,227,794
2038 855,457 941,002 13,764,898 15,141,388
2039 881,120 969,232 14,620,355 16,082,390
2040 907,554 998,309 15,501,475 17,051,622
2041 934,780 1,028,258 16,409,029 18,049,932
2042 962,824 1,059,106 17,343,809 19,078,190
2043 420,640 462,704 18,306,633 20,137,296
2044 0 0 18,727,273 20,600,000
2045 0 0 18,727,273 20,600,000
2046 0 0 18,727,273 20,600,000
2047 0 0 18,727,273 20,600,000
2048 0 0 18,727,273 20,600,000
2049 0 0 18,727,273 20,600,000
2050 0 0 18,727,273 20,600,000
2051 0 0 18,727,273 20,600,000
2052 0 0 18,727,273 20,600,000
2053 0 0 18,727,273 20,600,000
2054 0 0 18,727,273 20,600,000
2055 0 0 18,727,273 20,600,000
2056 0 0 18,727,273 20,600,000
2057 0 0 18,727,273 20,600,000
2058 0 0 18,727,273 20,600,000
2059 0 0 18,727,273 20,600,000
2060 0 0 18,727,273 20,600,000
2061 0 0 18,727,273 20,600,000
2062 0 0 18,727,273 20,600,000
2063 0 0 18,727,273 20,600,000
2064 0 0 18,727,273 20,600,000
2065 0 0 18,727,273 20,600,000
2066 0 0 18,727,273 20,600,000
2067 0 0 18,727,273 20,600,000
2068 0 0 18,727,273 20,600,000
2069 0 0 18,727,273 20,600,000
2070 0 0 18,727,273 20,600,000

Waste-In-PlaceYear Waste Accepted
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NC Landfill Project Condition 3/9/2025

Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 30.03
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl 
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147
Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s

User-specified Pollutant Parameters:

G
as

es
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NC Landfill Project Condition 3/9/2025

Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene - 
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:

Po
llu

ta
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s
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NC Landfill Project Condition 3/9/2025
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NC Landfill Project Condition 3/9/2025

Results

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
1991 0 0 0 0 0 0
1992 1.583E+02 1.268E+05 1.742E+02 4.229E+01 6.339E+04 4.652E+01
1993 7.144E+02 5.721E+05 7.859E+02 1.908E+02 2.860E+05 2.099E+02
1994 1.336E+03 1.070E+06 1.470E+03 3.569E+02 5.350E+05 3.926E+02
1995 2.067E+03 1.655E+06 2.274E+03 5.522E+02 8.277E+05 6.074E+02
1996 2.542E+03 2.035E+06 2.796E+03 6.789E+02 1.018E+06 7.468E+02
1997 2.967E+03 2.376E+06 3.264E+03 7.925E+02 1.188E+06 8.718E+02
1998 3.406E+03 2.727E+06 3.746E+03 9.097E+02 1.364E+06 1.001E+03
1999 3.846E+03 3.080E+06 4.231E+03 1.027E+03 1.540E+06 1.130E+03
2000 4.232E+03 3.388E+06 4.655E+03 1.130E+03 1.694E+06 1.243E+03
2001 4.609E+03 3.691E+06 5.070E+03 1.231E+03 1.845E+06 1.354E+03
2002 5.135E+03 4.112E+06 5.648E+03 1.372E+03 2.056E+06 1.509E+03
2003 5.687E+03 4.554E+06 6.256E+03 1.519E+03 2.277E+06 1.671E+03
2004 6.217E+03 4.978E+06 6.838E+03 1.661E+03 2.489E+06 1.827E+03
2005 6.842E+03 5.479E+06 7.527E+03 1.828E+03 2.740E+06 2.010E+03
2006 7.519E+03 6.021E+06 8.271E+03 2.009E+03 3.011E+06 2.209E+03
2007 8.187E+03 6.555E+06 9.005E+03 2.187E+03 3.278E+06 2.405E+03
2008 8.785E+03 7.035E+06 9.664E+03 2.347E+03 3.517E+06 2.581E+03
2009 9.256E+03 7.412E+06 1.018E+04 2.472E+03 3.706E+06 2.720E+03
2010 9.714E+03 7.779E+06 1.069E+04 2.595E+03 3.889E+06 2.854E+03
2011 1.013E+04 8.111E+06 1.114E+04 2.706E+03 4.056E+06 2.976E+03
2012 1.053E+04 8.432E+06 1.158E+04 2.813E+03 4.216E+06 3.094E+03
2013 1.094E+04 8.763E+06 1.204E+04 2.923E+03 4.382E+06 3.216E+03
2014 1.143E+04 9.150E+06 1.257E+04 3.052E+03 4.575E+06 3.357E+03
2015 1.195E+04 9.571E+06 1.315E+04 3.193E+03 4.786E+06 3.512E+03
2016 1.268E+04 1.015E+07 1.394E+04 3.386E+03 5.076E+06 3.725E+03
2017 1.318E+04 1.056E+07 1.450E+04 3.521E+03 5.278E+06 3.873E+03
2018 1.376E+04 1.102E+07 1.513E+04 3.675E+03 5.508E+06 4.042E+03
2019 1.436E+04 1.150E+07 1.579E+04 3.835E+03 5.748E+06 4.219E+03
2020 1.494E+04 1.196E+07 1.643E+04 3.990E+03 5.981E+06 4.389E+03
2021 1.547E+04 1.239E+07 1.702E+04 4.133E+03 6.194E+06 4.546E+03
2022 1.611E+04 1.290E+07 1.773E+04 4.304E+03 6.452E+06 4.735E+03
2023 1.669E+04 1.336E+07 1.836E+04 4.458E+03 6.682E+06 4.904E+03
2024 1.756E+04 1.406E+07 1.932E+04 4.691E+03 7.031E+06 5.160E+03
2025 1.834E+04 1.468E+07 2.017E+04 4.898E+03 7.342E+06 5.388E+03
2026 2.002E+04 1.603E+07 2.203E+04 5.348E+03 8.017E+06 5.883E+03
2027 2.260E+04 1.809E+07 2.486E+04 6.036E+03 9.047E+06 6.640E+03
2028 2.521E+04 2.019E+07 2.773E+04 6.734E+03 1.009E+07 7.407E+03
2029 2.786E+04 2.231E+07 3.065E+04 7.442E+03 1.115E+07 8.186E+03
2030 3.056E+04 2.447E+07 3.361E+04 8.162E+03 1.223E+07 8.978E+03
2031 3.329E+04 2.666E+07 3.662E+04 8.893E+03 1.333E+07 9.782E+03
2032 3.608E+04 2.889E+07 3.969E+04 9.637E+03 1.444E+07 1.060E+04
2033 3.891E+04 3.116E+07 4.280E+04 1.039E+04 1.558E+07 1.143E+04
2034 4.179E+04 3.347E+07 4.597E+04 1.116E+04 1.673E+07 1.228E+04
2035 4.473E+04 3.582E+07 4.920E+04 1.195E+04 1.791E+07 1.314E+04
2036 4.772E+04 3.821E+07 5.249E+04 1.275E+04 1.911E+07 1.402E+04
2037 5.077E+04 4.065E+07 5.584E+04 1.356E+04 2.033E+07 1.492E+04
2038 5.387E+04 4.314E+07 5.926E+04 1.439E+04 2.157E+07 1.583E+04
2039 5.704E+04 4.567E+07 6.274E+04 1.524E+04 2.284E+07 1.676E+04
2040 6.027E+04 4.826E+07 6.630E+04 1.610E+04 2.413E+07 1.771E+04

MethaneTotal landfill gas
Year
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NC Landfill Project Condition 3/9/2025

Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2041 6.357E+04 5.091E+07 6.993E+04 1.698E+04 2.545E+07 1.868E+04
2042 6.694E+04 5.360E+07 7.363E+04 1.788E+04 2.680E+07 1.967E+04
2043 7.038E+04 5.636E+07 7.742E+04 1.880E+04 2.818E+07 2.068E+04
2044 7.107E+04 5.691E+07 7.818E+04 1.898E+04 2.846E+07 2.088E+04
2045 6.966E+04 5.578E+07 7.663E+04 1.861E+04 2.789E+07 2.047E+04
2046 6.828E+04 5.468E+07 7.511E+04 1.824E+04 2.734E+07 2.006E+04
2047 6.693E+04 5.360E+07 7.363E+04 1.788E+04 2.680E+07 1.967E+04
2048 6.561E+04 5.253E+07 7.217E+04 1.752E+04 2.627E+07 1.928E+04
2049 6.431E+04 5.149E+07 7.074E+04 1.718E+04 2.575E+07 1.889E+04
2050 6.303E+04 5.047E+07 6.934E+04 1.684E+04 2.524E+07 1.852E+04
2051 6.179E+04 4.948E+07 6.796E+04 1.650E+04 2.474E+07 1.815E+04
2052 6.056E+04 4.850E+07 6.662E+04 1.618E+04 2.425E+07 1.779E+04
2053 5.936E+04 4.754E+07 6.530E+04 1.586E+04 2.377E+07 1.744E+04
2054 5.819E+04 4.659E+07 6.401E+04 1.554E+04 2.330E+07 1.710E+04
2055 5.704E+04 4.567E+07 6.274E+04 1.523E+04 2.284E+07 1.676E+04
2056 5.591E+04 4.477E+07 6.150E+04 1.493E+04 2.238E+07 1.643E+04
2057 5.480E+04 4.388E+07 6.028E+04 1.464E+04 2.194E+07 1.610E+04
2058 5.371E+04 4.301E+07 5.909E+04 1.435E+04 2.151E+07 1.578E+04
2059 5.265E+04 4.216E+07 5.792E+04 1.406E+04 2.108E+07 1.547E+04
2060 5.161E+04 4.133E+07 5.677E+04 1.379E+04 2.066E+07 1.516E+04
2061 5.059E+04 4.051E+07 5.564E+04 1.351E+04 2.025E+07 1.486E+04
2062 4.958E+04 3.970E+07 5.454E+04 1.324E+04 1.985E+07 1.457E+04
2063 4.860E+04 3.892E+07 5.346E+04 1.298E+04 1.946E+07 1.428E+04
2064 4.764E+04 3.815E+07 5.240E+04 1.273E+04 1.907E+07 1.400E+04
2065 4.670E+04 3.739E+07 5.137E+04 1.247E+04 1.870E+07 1.372E+04
2066 4.577E+04 3.665E+07 5.035E+04 1.223E+04 1.833E+07 1.345E+04
2067 4.487E+04 3.593E+07 4.935E+04 1.198E+04 1.796E+07 1.318E+04
2068 4.398E+04 3.522E+07 4.838E+04 1.175E+04 1.761E+07 1.292E+04
2069 4.311E+04 3.452E+07 4.742E+04 1.151E+04 1.726E+07 1.267E+04
2070 4.225E+04 3.383E+07 4.648E+04 1.129E+04 1.692E+07 1.241E+04
2071 4.142E+04 3.316E+07 4.556E+04 1.106E+04 1.658E+07 1.217E+04
2072 4.060E+04 3.251E+07 4.466E+04 1.084E+04 1.625E+07 1.193E+04
2073 3.979E+04 3.186E+07 4.377E+04 1.063E+04 1.593E+07 1.169E+04
2074 3.900E+04 3.123E+07 4.290E+04 1.042E+04 1.562E+07 1.146E+04
2075 3.823E+04 3.061E+07 4.206E+04 1.021E+04 1.531E+07 1.123E+04
2076 3.748E+04 3.001E+07 4.122E+04 1.001E+04 1.500E+07 1.101E+04
2077 3.673E+04 2.941E+07 4.041E+04 9.812E+03 1.471E+07 1.079E+04
2078 3.601E+04 2.883E+07 3.961E+04 9.617E+03 1.442E+07 1.058E+04
2079 3.529E+04 2.826E+07 3.882E+04 9.427E+03 1.413E+07 1.037E+04
2080 3.459E+04 2.770E+07 3.805E+04 9.240E+03 1.385E+07 1.016E+04
2081 3.391E+04 2.715E+07 3.730E+04 9.057E+03 1.358E+07 9.963E+03
2082 3.324E+04 2.661E+07 3.656E+04 8.878E+03 1.331E+07 9.766E+03
2083 3.258E+04 2.609E+07 3.584E+04 8.702E+03 1.304E+07 9.572E+03
2084 3.193E+04 2.557E+07 3.513E+04 8.530E+03 1.279E+07 9.383E+03
2085 3.130E+04 2.507E+07 3.443E+04 8.361E+03 1.253E+07 9.197E+03
2086 3.068E+04 2.457E+07 3.375E+04 8.195E+03 1.228E+07 9.015E+03
2087 3.007E+04 2.408E+07 3.308E+04 8.033E+03 1.204E+07 8.837E+03
2088 2.948E+04 2.361E+07 3.243E+04 7.874E+03 1.180E+07 8.662E+03
2089 2.890E+04 2.314E+07 3.178E+04 7.718E+03 1.157E+07 8.490E+03
2090 2.832E+04 2.268E+07 3.116E+04 7.565E+03 1.134E+07 8.322E+03
2091 2.776E+04 2.223E+07 3.054E+04 7.416E+03 1.112E+07 8.157E+03

Year
MethaneTotal landfill gas
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NC Landfill Project Condition 3/9/2025

Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2092 2.721E+04 2.179E+07 2.993E+04 7.269E+03 1.090E+07 7.996E+03
2093 2.667E+04 2.136E+07 2.934E+04 7.125E+03 1.068E+07 7.837E+03
2094 2.615E+04 2.094E+07 2.876E+04 6.984E+03 1.047E+07 7.682E+03
2095 2.563E+04 2.052E+07 2.819E+04 6.845E+03 1.026E+07 7.530E+03
2096 2.512E+04 2.012E+07 2.763E+04 6.710E+03 1.006E+07 7.381E+03
2097 2.462E+04 1.972E+07 2.709E+04 6.577E+03 9.858E+06 7.235E+03
2098 2.414E+04 1.933E+07 2.655E+04 6.447E+03 9.663E+06 7.091E+03
2099 2.366E+04 1.894E+07 2.602E+04 6.319E+03 9.472E+06 6.951E+03
2100 2.319E+04 1.857E+07 2.551E+04 6.194E+03 9.284E+06 6.813E+03
2101 2.273E+04 1.820E+07 2.500E+04 6.071E+03 9.100E+06 6.679E+03
2102 2.228E+04 1.784E+07 2.451E+04 5.951E+03 8.920E+06 6.546E+03
2103 2.184E+04 1.749E+07 2.402E+04 5.833E+03 8.744E+06 6.417E+03
2104 2.141E+04 1.714E+07 2.355E+04 5.718E+03 8.571E+06 6.290E+03
2105 2.098E+04 1.680E+07 2.308E+04 5.605E+03 8.401E+06 6.165E+03
2106 2.057E+04 1.647E+07 2.262E+04 5.494E+03 8.234E+06 6.043E+03
2107 2.016E+04 1.614E+07 2.218E+04 5.385E+03 8.071E+06 5.923E+03
2108 1.976E+04 1.582E+07 2.174E+04 5.278E+03 7.912E+06 5.806E+03
2109 1.937E+04 1.551E+07 2.131E+04 5.174E+03 7.755E+06 5.691E+03
2110 1.899E+04 1.520E+07 2.088E+04 5.071E+03 7.601E+06 5.578E+03
2111 1.861E+04 1.490E+07 2.047E+04 4.971E+03 7.451E+06 5.468E+03
2112 1.824E+04 1.461E+07 2.007E+04 4.872E+03 7.303E+06 5.360E+03
2113 1.788E+04 1.432E+07 1.967E+04 4.776E+03 7.159E+06 5.253E+03
2114 1.753E+04 1.403E+07 1.928E+04 4.681E+03 7.017E+06 5.149E+03
2115 1.718E+04 1.376E+07 1.890E+04 4.589E+03 6.878E+06 5.048E+03
2116 1.684E+04 1.348E+07 1.852E+04 4.498E+03 6.742E+06 4.948E+03
2117 1.651E+04 1.322E+07 1.816E+04 4.409E+03 6.608E+06 4.850E+03
2118 1.618E+04 1.295E+07 1.780E+04 4.321E+03 6.477E+06 4.754E+03
2119 1.586E+04 1.270E+07 1.744E+04 4.236E+03 6.349E+06 4.659E+03
2120 1.554E+04 1.245E+07 1.710E+04 4.152E+03 6.223E+06 4.567E+03
2121 1.524E+04 1.220E+07 1.676E+04 4.070E+03 6.100E+06 4.477E+03
2122 1.493E+04 1.196E+07 1.643E+04 3.989E+03 5.979E+06 4.388E+03
2123 1.464E+04 1.172E+07 1.610E+04 3.910E+03 5.861E+06 4.301E+03
2124 1.435E+04 1.149E+07 1.578E+04 3.833E+03 5.745E+06 4.216E+03
2125 1.406E+04 1.126E+07 1.547E+04 3.757E+03 5.631E+06 4.133E+03
2126 1.379E+04 1.104E+07 1.516E+04 3.682E+03 5.520E+06 4.051E+03
2127 1.351E+04 1.082E+07 1.486E+04 3.610E+03 5.410E+06 3.971E+03
2128 1.325E+04 1.061E+07 1.457E+04 3.538E+03 5.303E+06 3.892E+03
2129 1.298E+04 1.040E+07 1.428E+04 3.468E+03 5.198E+06 3.815E+03
2130 1.273E+04 1.019E+07 1.400E+04 3.399E+03 5.095E+06 3.739E+03
2131 1.247E+04 9.989E+06 1.372E+04 3.332E+03 4.994E+06 3.665E+03

Year
Total landfill gas Methane
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NC Landfill Project Condition 3/9/2025

Results (Continued)

Year
(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)

1991 0 0 0 0 0 0
1992 1.160E+02 6.339E+04 1.276E+02 2.727E-01 7.607E+01 2.999E-01
1993 5.236E+02 2.860E+05 5.760E+02 1.230E+00 3.433E+02 1.353E+00
1994 9.793E+02 5.350E+05 1.077E+03 2.301E+00 6.420E+02 2.531E+00
1995 1.515E+03 8.277E+05 1.667E+03 3.560E+00 9.932E+02 3.916E+00
1996 1.863E+03 1.018E+06 2.049E+03 4.377E+00 1.221E+03 4.815E+00
1997 2.175E+03 1.188E+06 2.392E+03 5.110E+00 1.426E+03 5.621E+00
1998 2.496E+03 1.364E+06 2.746E+03 5.865E+00 1.636E+03 6.452E+00
1999 2.819E+03 1.540E+06 3.101E+03 6.623E+00 1.848E+03 7.286E+00
2000 3.101E+03 1.694E+06 3.411E+03 7.287E+00 2.033E+03 8.016E+00
2001 3.378E+03 1.845E+06 3.716E+03 7.938E+00 2.214E+03 8.731E+00
2002 3.763E+03 2.056E+06 4.140E+03 8.843E+00 2.467E+03 9.728E+00
2003 4.168E+03 2.277E+06 4.585E+03 9.795E+00 2.733E+03 1.077E+01
2004 4.556E+03 2.489E+06 5.012E+03 1.071E+01 2.987E+03 1.178E+01
2005 5.015E+03 2.740E+06 5.516E+03 1.178E+01 3.287E+03 1.296E+01
2006 5.511E+03 3.011E+06 6.062E+03 1.295E+01 3.613E+03 1.424E+01
2007 6.000E+03 3.278E+06 6.600E+03 1.410E+01 3.933E+03 1.551E+01
2008 6.439E+03 3.517E+06 7.083E+03 1.513E+01 4.221E+03 1.664E+01
2009 6.784E+03 3.706E+06 7.462E+03 1.594E+01 4.447E+03 1.753E+01
2010 7.120E+03 3.889E+06 7.832E+03 1.673E+01 4.667E+03 1.840E+01
2011 7.424E+03 4.056E+06 8.166E+03 1.744E+01 4.867E+03 1.919E+01
2012 7.717E+03 4.216E+06 8.489E+03 1.813E+01 5.059E+03 1.995E+01
2013 8.021E+03 4.382E+06 8.823E+03 1.885E+01 5.258E+03 2.073E+01
2014 8.374E+03 4.575E+06 9.212E+03 1.968E+01 5.490E+03 2.165E+01
2015 8.760E+03 4.786E+06 9.636E+03 2.059E+01 5.743E+03 2.264E+01
2016 9.291E+03 5.076E+06 1.022E+04 2.183E+01 6.091E+03 2.401E+01
2017 9.662E+03 5.278E+06 1.063E+04 2.270E+01 6.334E+03 2.497E+01
2018 1.008E+04 5.508E+06 1.109E+04 2.369E+01 6.610E+03 2.606E+01
2019 1.052E+04 5.748E+06 1.157E+04 2.473E+01 6.898E+03 2.720E+01
2020 1.095E+04 5.981E+06 1.204E+04 2.573E+01 7.177E+03 2.830E+01
2021 1.134E+04 6.194E+06 1.247E+04 2.664E+01 7.433E+03 2.931E+01
2022 1.181E+04 6.452E+06 1.299E+04 2.775E+01 7.742E+03 3.053E+01
2023 1.223E+04 6.682E+06 1.345E+04 2.874E+01 8.018E+03 3.162E+01
2024 1.287E+04 7.031E+06 1.416E+04 3.024E+01 8.437E+03 3.327E+01
2025 1.344E+04 7.342E+06 1.478E+04 3.158E+01 8.811E+03 3.474E+01
2026 1.467E+04 8.017E+06 1.614E+04 3.448E+01 9.620E+03 3.793E+01
2027 1.656E+04 9.047E+06 1.822E+04 3.892E+01 1.086E+04 4.281E+01
2028 1.848E+04 1.009E+07 2.032E+04 4.341E+01 1.211E+04 4.776E+01
2029 2.042E+04 1.115E+07 2.246E+04 4.798E+01 1.339E+04 5.278E+01
2030 2.239E+04 1.223E+07 2.463E+04 5.262E+01 1.468E+04 5.788E+01
2031 2.440E+04 1.333E+07 2.684E+04 5.734E+01 1.600E+04 6.307E+01
2032 2.644E+04 1.444E+07 2.909E+04 6.213E+01 1.733E+04 6.834E+01
2033 2.852E+04 1.558E+07 3.137E+04 6.701E+01 1.869E+04 7.371E+01
2034 3.063E+04 1.673E+07 3.369E+04 7.197E+01 2.008E+04 7.917E+01
2035 3.278E+04 1.791E+07 3.606E+04 7.703E+01 2.149E+04 8.473E+01
2036 3.497E+04 1.911E+07 3.847E+04 8.218E+01 2.293E+04 9.040E+01
2037 3.721E+04 2.033E+07 4.093E+04 8.743E+01 2.439E+04 9.617E+01
2038 3.948E+04 2.157E+07 4.343E+04 9.278E+01 2.588E+04 1.021E+02
2039 4.180E+04 2.284E+07 4.598E+04 9.823E+01 2.740E+04 1.081E+02
2040 4.417E+04 2.413E+07 4.859E+04 1.038E+02 2.896E+04 1.142E+02

NMOCCarbon dioxide
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NC Landfill Project Condition 3/9/2025

Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2041 4.659E+04 2.545E+07 5.125E+04 1.095E+02 3.054E+04 1.204E+02
2042 4.906E+04 2.680E+07 5.397E+04 1.153E+02 3.216E+04 1.268E+02
2043 5.158E+04 2.818E+07 5.674E+04 1.212E+02 3.382E+04 1.333E+02
2044 5.209E+04 2.846E+07 5.730E+04 1.224E+02 3.415E+04 1.346E+02
2045 5.106E+04 2.789E+07 5.616E+04 1.200E+02 3.347E+04 1.320E+02
2046 5.004E+04 2.734E+07 5.505E+04 1.176E+02 3.281E+04 1.294E+02
2047 4.905E+04 2.680E+07 5.396E+04 1.153E+02 3.216E+04 1.268E+02
2048 4.808E+04 2.627E+07 5.289E+04 1.130E+02 3.152E+04 1.243E+02
2049 4.713E+04 2.575E+07 5.184E+04 1.107E+02 3.090E+04 1.218E+02
2050 4.620E+04 2.524E+07 5.082E+04 1.086E+02 3.028E+04 1.194E+02
2051 4.528E+04 2.474E+07 4.981E+04 1.064E+02 2.969E+04 1.170E+02
2052 4.439E+04 2.425E+07 4.882E+04 1.043E+02 2.910E+04 1.147E+02
2053 4.351E+04 2.377E+07 4.786E+04 1.022E+02 2.852E+04 1.125E+02
2054 4.265E+04 2.330E+07 4.691E+04 1.002E+02 2.796E+04 1.102E+02
2055 4.180E+04 2.284E+07 4.598E+04 9.822E+01 2.740E+04 1.080E+02
2056 4.097E+04 2.238E+07 4.507E+04 9.628E+01 2.686E+04 1.059E+02
2057 4.016E+04 2.194E+07 4.418E+04 9.437E+01 2.633E+04 1.038E+02
2058 3.937E+04 2.151E+07 4.330E+04 9.250E+01 2.581E+04 1.018E+02
2059 3.859E+04 2.108E+07 4.245E+04 9.067E+01 2.530E+04 9.974E+01
2060 3.782E+04 2.066E+07 4.161E+04 8.888E+01 2.480E+04 9.777E+01
2061 3.707E+04 2.025E+07 4.078E+04 8.712E+01 2.430E+04 9.583E+01
2062 3.634E+04 1.985E+07 3.997E+04 8.539E+01 2.382E+04 9.393E+01
2063 3.562E+04 1.946E+07 3.918E+04 8.370E+01 2.335E+04 9.207E+01
2064 3.491E+04 1.907E+07 3.841E+04 8.204E+01 2.289E+04 9.025E+01
2065 3.422E+04 1.870E+07 3.765E+04 8.042E+01 2.244E+04 8.846E+01
2066 3.355E+04 1.833E+07 3.690E+04 7.883E+01 2.199E+04 8.671E+01
2067 3.288E+04 1.796E+07 3.617E+04 7.727E+01 2.156E+04 8.499E+01
2068 3.223E+04 1.761E+07 3.545E+04 7.574E+01 2.113E+04 8.331E+01
2069 3.159E+04 1.726E+07 3.475E+04 7.424E+01 2.071E+04 8.166E+01
2070 3.097E+04 1.692E+07 3.406E+04 7.277E+01 2.030E+04 8.004E+01
2071 3.035E+04 1.658E+07 3.339E+04 7.133E+01 1.990E+04 7.846E+01
2072 2.975E+04 1.625E+07 3.273E+04 6.991E+01 1.950E+04 7.690E+01
2073 2.916E+04 1.593E+07 3.208E+04 6.853E+01 1.912E+04 7.538E+01
2074 2.859E+04 1.562E+07 3.144E+04 6.717E+01 1.874E+04 7.389E+01
2075 2.802E+04 1.531E+07 3.082E+04 6.584E+01 1.837E+04 7.243E+01
2076 2.747E+04 1.500E+07 3.021E+04 6.454E+01 1.800E+04 7.099E+01
2077 2.692E+04 1.471E+07 2.961E+04 6.326E+01 1.765E+04 6.959E+01
2078 2.639E+04 1.442E+07 2.903E+04 6.201E+01 1.730E+04 6.821E+01
2079 2.587E+04 1.413E+07 2.845E+04 6.078E+01 1.696E+04 6.686E+01
2080 2.535E+04 1.385E+07 2.789E+04 5.958E+01 1.662E+04 6.553E+01
2081 2.485E+04 1.358E+07 2.734E+04 5.840E+01 1.629E+04 6.424E+01
2082 2.436E+04 1.331E+07 2.680E+04 5.724E+01 1.597E+04 6.296E+01
2083 2.388E+04 1.304E+07 2.626E+04 5.611E+01 1.565E+04 6.172E+01
2084 2.340E+04 1.279E+07 2.574E+04 5.500E+01 1.534E+04 6.050E+01
2085 2.294E+04 1.253E+07 2.523E+04 5.391E+01 1.504E+04 5.930E+01
2086 2.249E+04 1.228E+07 2.474E+04 5.284E+01 1.474E+04 5.812E+01
2087 2.204E+04 1.204E+07 2.425E+04 5.179E+01 1.445E+04 5.697E+01
2088 2.160E+04 1.180E+07 2.377E+04 5.077E+01 1.416E+04 5.584E+01
2089 2.118E+04 1.157E+07 2.329E+04 4.976E+01 1.388E+04 5.474E+01
2090 2.076E+04 1.134E+07 2.283E+04 4.878E+01 1.361E+04 5.365E+01
2091 2.035E+04 1.112E+07 2.238E+04 4.781E+01 1.334E+04 5.259E+01

Carbon dioxide
Year

NMOC
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NC Landfill Project Condition 3/9/2025

Results (Continued)

(Mg/year) (m 3 /year) (short tons/year) (Mg/year) (m 3 /year) (short tons/year)
2092 1.994E+04 1.090E+07 2.194E+04 4.686E+01 1.307E+04 5.155E+01
2093 1.955E+04 1.068E+07 2.150E+04 4.594E+01 1.282E+04 5.053E+01
2094 1.916E+04 1.047E+07 2.108E+04 4.503E+01 1.256E+04 4.953E+01
2095 1.878E+04 1.026E+07 2.066E+04 4.414E+01 1.231E+04 4.855E+01
2096 1.841E+04 1.006E+07 2.025E+04 4.326E+01 1.207E+04 4.759E+01
2097 1.805E+04 9.858E+06 1.985E+04 4.240E+01 1.183E+04 4.665E+01
2098 1.769E+04 9.663E+06 1.946E+04 4.156E+01 1.160E+04 4.572E+01
2099 1.734E+04 9.472E+06 1.907E+04 4.074E+01 1.137E+04 4.482E+01
2100 1.699E+04 9.284E+06 1.869E+04 3.994E+01 1.114E+04 4.393E+01
2101 1.666E+04 9.100E+06 1.832E+04 3.914E+01 1.092E+04 4.306E+01
2102 1.633E+04 8.920E+06 1.796E+04 3.837E+01 1.070E+04 4.221E+01
2103 1.601E+04 8.744E+06 1.761E+04 3.761E+01 1.049E+04 4.137E+01
2104 1.569E+04 8.571E+06 1.726E+04 3.686E+01 1.028E+04 4.055E+01
2105 1.538E+04 8.401E+06 1.692E+04 3.613E+01 1.008E+04 3.975E+01
2106 1.507E+04 8.234E+06 1.658E+04 3.542E+01 9.881E+03 3.896E+01
2107 1.477E+04 8.071E+06 1.625E+04 3.472E+01 9.686E+03 3.819E+01
2108 1.448E+04 7.912E+06 1.593E+04 3.403E+01 9.494E+03 3.743E+01
2109 1.420E+04 7.755E+06 1.561E+04 3.336E+01 9.306E+03 3.669E+01
2110 1.391E+04 7.601E+06 1.531E+04 3.270E+01 9.122E+03 3.597E+01
2111 1.364E+04 7.451E+06 1.500E+04 3.205E+01 8.941E+03 3.525E+01
2112 1.337E+04 7.303E+06 1.471E+04 3.141E+01 8.764E+03 3.456E+01
2113 1.310E+04 7.159E+06 1.441E+04 3.079E+01 8.590E+03 3.387E+01
2114 1.284E+04 7.017E+06 1.413E+04 3.018E+01 8.420E+03 3.320E+01
2115 1.259E+04 6.878E+06 1.385E+04 2.958E+01 8.254E+03 3.254E+01
2116 1.234E+04 6.742E+06 1.357E+04 2.900E+01 8.090E+03 3.190E+01
2117 1.210E+04 6.608E+06 1.331E+04 2.842E+01 7.930E+03 3.127E+01
2118 1.186E+04 6.477E+06 1.304E+04 2.786E+01 7.773E+03 3.065E+01
2119 1.162E+04 6.349E+06 1.278E+04 2.731E+01 7.619E+03 3.004E+01
2120 1.139E+04 6.223E+06 1.253E+04 2.677E+01 7.468E+03 2.945E+01
2121 1.117E+04 6.100E+06 1.228E+04 2.624E+01 7.320E+03 2.886E+01
2122 1.095E+04 5.979E+06 1.204E+04 2.572E+01 7.175E+03 2.829E+01
2123 1.073E+04 5.861E+06 1.180E+04 2.521E+01 7.033E+03 2.773E+01
2124 1.052E+04 5.745E+06 1.157E+04 2.471E+01 6.894E+03 2.718E+01
2125 1.031E+04 5.631E+06 1.134E+04 2.422E+01 6.757E+03 2.664E+01
2126 1.010E+04 5.520E+06 1.111E+04 2.374E+01 6.624E+03 2.612E+01
2127 9.904E+03 5.410E+06 1.089E+04 2.327E+01 6.492E+03 2.560E+01
2128 9.708E+03 5.303E+06 1.068E+04 2.281E+01 6.364E+03 2.509E+01
2129 9.515E+03 5.198E+06 1.047E+04 2.236E+01 6.238E+03 2.460E+01
2130 9.327E+03 5.095E+06 1.026E+04 2.192E+01 6.114E+03 2.411E+01
2131 9.142E+03 4.994E+06 1.006E+04 2.148E+01 5.993E+03 2.363E+01

NMOC
Year

Carbon dioxide
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