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MO DAU

Cung véi su gia tang dan s6, qua trinh d6 thi hoa va cong nghiép hoa nhanh
chong, khdi luong chat thai rdn d6 thi phét sinh da ting manh trong 30 nim trd
lai day, va chic chin s& tiép tuc ting. Hién tuong ndng 1én toan cau dang duoc ca
thé gi6i dic biét quan tdm, bai hang loat chat gdy 6 nhiém khong khi (khi nha
kinh, khi gdy mui, PCDD/Fs, kim loai nang, PM, v.v.) thai ra tor qua trinh xu 1y
va tiéu hury rac thai da tro thanh mot trong nhitng van dé duoc quan tim hang dau.
Céc nguodn 6 nhiém khong khi dang ké noi trén, 1am day 1én mdi lo ngai 16n vé
tac dong bat loi ciia chung d6i voi chat luong khong khi xung quanh va strc khoe
cong dong.

Viéc quan 1y chat thai nay da tro' thanh mét van dé 16n do cac hoat dong
quan 1y chat thai yéu kém. Chét thai ran (CTR) phat sinh dugc db vao cac bai rac
16 thién ma hau nhu khong c6 bat ky su phan loai va xtr 1y nao. Carbon dioxide
(CO2), métan (CH,) va nito oxit (N20) la nhitng khi nha kinh chinh dwoc thai ra
tir cac bai chon 1ap (BCL) do sy phéan hily sinh hoc ctia chat hitu co.

Nhiéu nghién ctru chi ra rang tinh trang chat lugng khong khi & ving lan
can bai rac, nham xac dinh cac anh huong co thé c6 cua cac thong s6 thoi tiét dén
su thay d6i nong d6 cac chat 6 nhidm khong khi tir bai rac thai tam. Chét luong
khéng khi cac théng s duoc xac dinh bao gdbm NO,, luu huynh dioxit (SO,),
CH., chét hitu co dé bay hoi hop chat (VOCs), amoniac (NH3), va hydro sunfua
(H2S). Céac thong s6 thoi tiét duoc kiém tra bao gém nhiét do, d6 4m tuong ddi,
huéng gio, tbe do gio, ...

Nam 2018, Bo Tai nguyén va Moi truong di c6 Cong vin sb
3680/BTNMT-TCMT vé viéc cong bd bao cao hién trang mdi trudng quoc gia.
Theo d6, ca nudc co khoang 660 BCL chét thai ran sinh hoat, nhung chi c6 203
BCL hop vé sinh, 2/3 cac bii con lai khong dam bao cac quy chuin cia Bo TNMT.
Céac BCL CTR la mot trong sb nhiing tac nhan giy 6 nhiém moi trudng khong khi
nghiém trong. Thanh phd Ha Long, tinh Quang Ninh 13 dia danh da rat quen thudc
véi du lich Viét Nam, va tat yéu cua su phat trién 1a su gia tdng chong mat vé
CTR. Piéu d6 1i giai cho viéc hinh thanh rat nhiéu BCL tam & thanh ph6 Ha Long.
Pé dap tmg nhu cau trung chuyén trude khi xt 1y, viéc hinh thanh cac hé rac tam
1a diéu can thiét.

Viéc danh gia chat lugng khong khi dwa theo phuwong phap trude day chi
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mang cap do s liéu, tai vi tri 1y mau, tuy nhién ngay nay ciing v6i su phat trién
manh mé& ctia cong nghé mo hinh lan truyén 6 nhiém AERMOD va mé hinh
LandGem da giup chung ta danh gia mot cach tong quat vé buic tranh toan canh
van dé 6 nhiém. Theo cong vin sd: 3051/BTNMT-TCMT cua Téng cuc moi
truong vé viée hudng dan ki thuat xay dung ké hoach quan 1y chit luong moi
truong khong khi cdp tinh - vé tang cudng kiém soat 6 nhiém méi trudng khong
khi huéng din thyc hién viéc lua chon, ap dung mé hinh khuéch tan dé mo
phong, danh gia dién bién chét lugng mai truong khong khi theo khong gian va
thoi gian vdi cac kich ban quan 1y chat lwong méi truong khong khi khac nhau.
Theo d6 v6i quy md tinh, thanh ph6, mot s6 kiéu mé hinh khuéch tan c6 thé xem
xét dé lua chon ap dung - AERMOD (U.S. EPA Regulatory Model); M6 hinh
khuéch tan trang thai 6n dinh diéu d6 ching té hiéu qua dy bao cia mo hinh
AERMOD.

M6 hinh LandGEM (Landfill Gas Emissions Model) cua Co quan Bao vé
moi truong Hoa Ky (US-EPA) dugc tng dung rong rai dé tinh toan lugng phat
thai khi nha kinh tir hoat dong chon 1ap rac thai. Trong d6 mé hinh AERMOD Ia
mo hinh tinh toan kha ning lan truyén chét 6 nhiém trong khu khong khi, danh
gid dugc pham vi anh huong dya trén diéu kién khi tuong, dia hinh. Tu quy mo6
BCL, luong chat thai va két hgp 2 mé hinh nay gitp cac nha khoa hoc co quan
quan ly nha nudc du bao dugc lugng phat thai va pham vi anh huéng ctia BCL,
tir 6 ¢6 chinh sach quan 1y giam thiéu phu hop. Dé c6 cai nhin tong thé hon vé
tac dong cua mot sd chat 6 nhiém khong khi, v& quy mo va pham vi clia cac tac
dong, nham dwa ra cac giai phap bao vé mdi truong co tinh tong thé 13 can thiét
va cap bach t6i lya chon d¢é tai: “Du bao tai lugng va danh gia su lan truyén cia
mot s6 chat 6 nhidm khong khi (CHy, H,S) tir cac BCL tam tai xa Vi Oai, thanh
phé Ha Long, tinh Quang Ninh”.



CHUONG 1. TONG QUAN

1.1 Téng quan vé diéu kién tw nhién, kinh té, xa héi khu vuc nghién ciru
a. Vi tri dia li

Thanh phb Ha Long 14 thanh phd tinh ly, trung tdm vén héa, kinh té, chinh
tri cta tinh Quang Ninh, thudc ving duyén hai Bic Bo.

Thanh phb Ha Long c6 vi tri dia 1y:

Tir 20°55” dén 21°05° vi do Bic

Ttr 106°50° d¢én 107°30° kinh do Pong
g J/ M

Fak;

N
o 4

HOANH

\.\‘/ \
|

o

Hinh 1. 1 Vi tri dia 1y thanh phé Ha Long

Thanh phd Ha Long c6 dién tich 1.119,36 km?, dan s6 nam 2018 1a 300.267
nguoi, mat do dan sb dat 268 nguoi/km?.

X4 Vi1 Oai 1a xd thuoc Thanh phd Ha Long c6 tong dién tich cia toan xa
la 52,3 km?, tong s6 dan 13 1362 nguoi (1999) va mat do dan sb 26 ngudi/km?
(1999) (Cuc Théng ké nim 2020).



https://linkcard.vn/
Hinh 1. 2 Ban d@d X4 Vii Oai nhin tir vé tinh
b. Dia hinh, dia mao

Thanh phd nam doc theo bd Vinh Ha Long véi chiéu dai 50 km, cach 19
thu d6 Ha Noi 165 km vé phia T4y, thanh phd cang Hai Phong 60 km vé phia Tay
Nam, ctra khau Méng Cai 184 km vé phia Pong Bac, phia nam thong ra Bién
Dong”.

Thanh phd Ha Long c6 dia hinh da dang va phirc tap, day ciing 1a mot trong
nhirng khu vyc hinh thanh 1au do1 nhét trén 1anh tho Viét Nam, dia hinh & day bao
gdm ca doi nui, thung liing, ving ven bién va hai dao, duoc chia thanh 3 ving rd
rét gdm c6: Vung ddi ndii bao boc phia bic va dong bac, ving ven bién & phia
nam qudc 10 18A cudi cung 1a ving hai dao.Trong d6, ving d6i nti bao boc phia
béc va dong béc, voi d cao trung binh tir 150 mét dén 250 mét, chay dai tir Yén
Lap dén Ha Tu, dinh cao nhat 12 504 mét. Day d6i nti nay thap dan vé phia bién,
d6 ddc trung binh tir 15-20%, xen giita 1a cac thung liing nho hep. thir hai 13 ving
ven bién & phia nam quéc 16 18A, do cao trung binh tir 0.5 dén 5 mét. Cubi cung
la ving hai dao bao gdm toan bo ving vinh, véi gan hon dao 16n nho, chu yéu 1a
déo da. Két cAu dia chét cta thanh phé Ha Long chu yéu 1a dat soi san, cudi soi,
sa thach, cat sét... on dinh va c6 cudng do chiu tai cao, tir 2.5 dén 4.5 kg/cm?,
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thuan loi cho viéc xay dung cac cong trinh. Khoang san chil yéu 1a than d4 va
nguyén vat liéu xay dung.

Vi tri dia 1y cta thanh phé Ha Long c6 nhiéu thuan loi dé phat trién kinh
té, xa hoi. Véi nhirng loi thé vé duong bo, duong sit, duong bién, dudng song va
cang bién, dic biét cang khach Hon Gai, cang nudc sau Cai Lan cho phép Thanh
phé giao luu quan hé Qudc té voi nhiu nude trén thé gidi va cac huyén, tinh,
thanh phd trong ca nudc. Thanh phd Ha Long ¢6 vi tri chién lugce vé phat trién
kinh té, an ninh qudc phong cua khu vie va quéc gia.

c. Khi hau

Ha Long nam & khu vuc ven bién, ¢6 ving khi hau ven bién, c6 2 mua rd
rét [a mua dong va mua he. Nhiét do: “Nhiét do trung binh héng nam la 23.7°C.

+ Muia d6ng thudng bét dau tir thang 11 dén thang 4 ndm sau, nhiét d6 trung
binh 13 16.7°C rét nhat 1a 5°C.

+Muia he tir thang 5 dén thang 10, nhiét d6 trung binh vao mua hé 1 28.6°C,
néng nhat co thé 1én dén 38°C”.

+ Luong mua: Lugng mua trung binh mgt nam cua Ha Long 1a 1832 mm,
phan bb khong déu theo 2 mua. Mua hé, mua tir thang 5 dén thang 10, chiém tur
80- 85% tong lwong mua ca nam. Luong mua cao nhat vao thang 7 va thang 8,
khoang 350mm. Mua dong 1a mua kho, it mua, tir thang 11 dén thang 4 nim sau,
chi dat khoang 15-20% tong lugng mua ca nim. Luong mua it nhat 1 thang 12
va thang 1, chi khoang tir 4 dén 40 mm.

+ Ché d6 gi6 — bao: Do dac diém vi tri dia 1y, & Ha Long c6 2 loai gio: gi6
mua Pong bic va gié Tdy nam. Tdc do gio trung binh nam 2,8 m/s, hudng gid
manh nhat 1a TAy nam 45 m/s. La ving bién kin, Ha Long it chiu anh huéng cta
cac con bdo 16n, stc gi6 manh nhat 1a cip 9. Tuy nhién nhiing tran mua bao 16n
thuong gay ra thiét hai, dac biét 1a cac khu vuc ven bién 20.

+ Thuy van: “Cac séng chinh chay qua dia phan Thanh phd gdm c6 céac
song Dién Vong, Vii Oai, Man, Tré1, ca 4 song nay déu db vao vinh Ctra Luc rdi
chay ra vinh Ha Long. Riéng song Mip d6 vao ho Yén Lap. Cac con sudi chay
doc suon nii phia nam thudc phudng Hong Gai, Ha Tu, Ha Phong. Ca song va
sudi ¢ thanh phd Ha Long déu nho, ngin, luu luong nudc khong nhiéu. Vi dia
hinh déc nén khi c6 mua to, nudc dang 1én nhanh va thoat ra bién cling nhanh”.

Ché d6 thuy triéu cua vung bién Ha Long, chiu anh hudng truc tiép cua ché do
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nhat triéu vinh Béc B9, bién do dao dong thuy triéu trung binh 1a 3.6m. Nhiét do
nuge bién & 16p bé mat trung binh la 180C dén 30.80C, 36 min nude bién trung
binh 14 21.6% (vao thang7) cao nhat 1a 32.4% (vao thang 2 va 3 hing nim).

d. Pic diém kinh té-xa hoi

Co cau kinh té thanh phé Ha Long:

- Thuong mai — dich vu chiém 54.1%

- Cong nghiép — Tiéu thu cong nghiép chiém 45.1%

- Nong 1am — Thay san chiém 0.8%

Cac hoat dong du lich dugc dac biét quan tam; nhiéu chuong trinh van hoa
ngh¢ thuat duoc t6 chirc, nhiéu dau tu vé du lich cua cac nha dau tu 16n dugc trién
khai gép phan da dang hoa san pham du lich. Cong tac quan 1y méi truong kinh
doanh du lich dugc duy tri; dong thoi thuc hién céc giai phap nham phat trién du
lich bén viing, tao chuyén bién tich cuc vé chat luong du lich Quang Ninh néi
chung va Ha Long noéi riéng. Nhiéu du an 16n duoc trién khai va hoan thién, tiéu
biéu 1a viéc x4y dung va hoan thién cao tbc Ha Long — Van Pon, cang hang khong
qudc té Van Pon,... té chirc thanh cong nhiéu su kién nhu Dién dan du lich
ASEAN AFT 2019, Nam du lich quéc gia va Carnaval Ha Long 2018,... thu hat
su quan tam cta thé gidi ciing nhu khach du lich.

Hoat dong thuong mai phat trién nhanh, co so ha tang phuc vy thuong mai
duoc dau tu dua vao hoat dong, nhu: H¢ théng cho truyén théng, si€u thi Metro,
Big C, Khu t6 hop Marine Plaza, Vincom,... Tong mirc ban 1¢ hang hoa va dich
vu tiéu dung x3 hoi ting binh quan 18,4%/nim. Chéng budn lau, hang gia, gian
l1an thuvong mai, v€ sinh an toan thuc phﬁm dugc ch trong. Xuc tién thuong mai,
h6 tro doanh nghi¢p dugc quan tam. Giao thong - van tai c6 bude phat trién manh.
Nhiéu cong trinh quan trong dugc dau tu, nang cap, dua vao su dung da két ndi,
mo rong khong gian d6 thi, nang cao doi séng nhan dan. Cac loai hinh vén tai (xe
buyt lién tuyén va noi thi, tau khach thuy, thiy phi co,...) phat trién, co ban dap
mg nhu cau van chuyén hang hoa, khach du lich va di lai cia nhan dan.

1.2 Tinh hinh 6 nhiém CHa, H2S tir cac BCL tam thoi trén Thé Giéi

Céac BCL chét thai ran tam thoi 1a mot trong nhiing tac nhan gy 6 nhiém
moi truong khong khi nghiém trong. Cac khi thai phat sinh tir BCL chira rat nhiéu
loai khi thai khac nhau ma thanh phén chinh 13 khi gbc Metan, gdc sunfua va cac

chat hitu co bay hoi khac. Céc khi 6 nhiém khuéch tan vao trong moi truong mot
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cach dé dang thong qua nhiéu co ché khac nhau: khi hau, dja hinh...

Qua trinh phan hay ky khi cac chat hitu co trong BCL di tao thanh mot
luong 16n khi sinh vat nhu CO,, CHg, NH3, H2S, céc chat hitu co bay hoi,... Néu
khong duge thu gom dé xtr Iy va tai str dung ning luong, cac loai khi trén s& gay
6 nhiém ning né dén moi truong, dic biét 1a CO, va CH4 gy anh hudng dén khi
hau do “Hiéu ung nha kinh”.

Céc phan tng sinh hoc trong bai chon 14p 1a nhd vao hai két qua nhu sau
cua cac phan tng.

« On dinh thanh phan chat hitu co c¢6 trong rac thai va nho vay sé loai trir
kha nang gdy anh huong cua chung.

« Chuyén hoa phan 16n cac chat c6 chira cabon va protein thanh khi, cho
phép giam bot dang ké khdi lugng va thé tich thanh phan hitu co.

Ca hai qua trinh hiéu khi va ki khi thudng dién ra tuan tu trudc sau trong
mot bai chon lap, trong qua trinh phan huy hiéu khi xay ra truéc qua trinh phan
huy ki khi. Mic du ca hai qué trinh phan huy sinh hoc nay déu quan trong, nhung
phan huy ki khi gy ra nhitng anh hudng 16n hon va lau dai hon thé hién thong
qua dic trung bai chén 1ap.

Boéi vi ngudn oxy trong bai chon 1ap sém can kiét, hau hét chat hitu co dé
phan huy cubi cing s& bi phan huy ki khi. Qua trinh phan huy ki khi sinh hoc
tuong ty nhu qua trinh phan huy ki khi bun thai. Cac vi khuan tham gia vao qua
trinh phan huy ki khi bao gdm: vi khuan ki khi tuy nghi va vi khuan ki khi bét
budc. Nhitng san pham phéan huy c6 thé phan loai thanh hai nhom chinh: nhiing
acid hitu co d& bay hoi va khi. Hau hét nhitng acid c6 mui kho chiu va céac acid
béo mach ngan . Ngoai nhiing phan tmg hoéa hoc véi nhitng thanh phan khac acid
con 14 co chat cho vi khuan cho vi khuan tao ra khi méthane. Hai khi chii yéu sinh
ra CH,4 va CO,. Nhiing khi ¢ dang vét 1a H,S, hydrogen (H,) va nitrogen (N.).

Ban chat, toc do, va mirc d6 cua cac qua trinh phan huy sinh hoc trong bai
chon l4p bi anh hudng 16n béi nhitg nhéan t6 méi truong ¢ anh hudng 1én tat ca
cac hoat dong ctia VSV. Ban chat ctia qué trinh phan huy sinh hoc quyét dinh ban
chat ctia nhitng san pham cta qua trinh phan huy trong nhitng thong sd, toc do
phan huy quyét dinh khoang thoi gian can thiét phai giam sat bai chon l4p sau khi
chim dit hoat dong va thoi gian can thiét dé qua trinh phan huy 6n dinh hoan toan.



Bang 1. 1 Bang thanh phin cac chit khi chi yéu phat sinh tir BCL

Thanh phan % thé tich kho
CH, 45-60
CO, 40-60

N, 2-5
0O, 0,1-1,0
Mercaptans, hop chat chira luu 0-1,0
huynh...
NH 0,1-1,0
Cs0 0-0,2
H, 0-0,2
Cac khi khac 0,01-0,6
Tinh chat Gia tri
Nhiét do (°F) 100-120
Ty trong 1,02-1,06

(Nguon: Tchobanoglous, et.al,1993)

Nhiéu qudc gia di dat myc tiéu thu hoi khi CH, & bi rac trong sd cac chién
luge giam thiéu khi nha kinh, vi khi metan 13 khi nha kinh quan trong thi hai sau
carbon dioxide. Cac cdu hoi chinh van lién quan dén téc do san xuat khi metan
thuc té trong méi truong thuc dia cling nhu khoi luong khi CH, tuong ddi duoc
thu hoi, phat thai, bi oxy hoa bai vi khuan methanotrophic, di chuyén ngang hoic
duogc luu trir tam thoi trong khéi luong bai chon 1ap.

Nhiéu nghién ctru chuyén sau vé chét lugng khong khi (CLKK) xung quanh
khu vuc BCL rac thai d3 dugc thyc hién ¢ nhiéu qudc gia trén thé gidi. Céc
phuong phap danh gia chii yéu duoc sir dung thong qua sb liéu quan tric, tinh
toan bang mo hinh héa. Nhiing nim gan day, xu hudng danh gia sir dung céc chi
s6 danh gia tong hop CLKK dua vao céc sd liéu tinh dugc tir s6 liéu quan trac va
mo hinh khuéch tan ngdy cang dugc cong bd rong rii. Mot sd nghién ciru dién
hinh tai mot s6 nudc phai ké dén 1a My, An Do, Litva...No6i dung nghién ctru
tuong di da dang bao gém nhiing van dé vé xu thé bién d6i cia CLKK, khi doc,
xung quanh khu vuec BCL d6i voi sitc khoe con ngudi va hé sinh thai, xdy dung
hé thdng quan 1y chat lugng madi truong dua vao phuong phap mé hinh hoa.

Theo [1] lwong khi thai CH4 va CO, tir mot béi rac & dong bic An Do udc
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tinh bang cach st dung budng thong luong tir thang 9 ndm 2015 dén thang 8 nim
2016. Nghién ctru ndy cho thiy ty 18 phat thai trung binh caa CH,4 va CO; 1a 68
va 92 mg/phit/m2. Luong khi thai cao nhat vao mua hé trong khi thdp nhat vao
mua dong. Sy bién d6i ngdy dém cua lugng phat thai cho thay lugng phat thai
tuan theo xu hudng twong tu nhu nhiét d6 trong tit ca cac mua. Hé sb trong quan
cua CH4 va nhi¢t o mua he, gié mua va mua dong 14n lwot 14 0,99; 0,87 va 0,97.
Metan do dugc trong nghién ctru ndy c6 gia tri tuong duong cac nghién ctru khac
trén thé gidi. Phuong phap (MTM), md hinh IPCC va mé hinh phat thai khi bai
rac USEPA (LandGEM) di duoc st dung dé dy doan lugng phat thai CH,4 trong
nghién ctru. Pic biét nghién ciru ndy nhan manh tim quan trong cta thanh phan
phan huy sinh hoc ctia chét thai va khi twong, ddng thoi chi ra nhitng han ché cta
cac mo hinh phat thai bai rac dugce str dung rong rai.

Mot nghién ctru khac cua [2] nhdn manh rang cac BCL xép thir ba trong sb
cac nguon khi mé-tan do con nguoi tao ra trong khi quyén, diéu nay khién chung
tré nén quan trong trong viéc tinh toan luong khi CHj4 toan cau. Nghién ciru nay
co gia tri quan trong trong viéc tim ra sy phat thai khi metan tir hai BCL ¢ thanh
phé Dhaka bang cach sir dung cac mé hinh dy doan khac nhau cing voi phép do
tai chd. Nghién ciru nay ciing di sang loc mot phuong phap wdc tinh phu hop
trong s6 sau mo hinh dy doan khi métan noi tiéng. Phuong phép do truc tiép (In-
situ) khi CH4 (CH4: 19,02 Gg/nam) va mé hinh Land-GEM-V-3.02 (SP1) (CHa4:
25,95 Gg/nam) cho két qua wdc luong rat gan.

RS rang chung ta nhan thdy ndng 46 CH,4 phat sinh trong cac BCL chiém
wu thé hoan toan. Mot nghién ctru khac ciia nhém nha khoa hoc ¢ Iceland da thuc
hién so sanh nong d6 CH, do duoc thuc té tai BCL va khi ho thuc hién mé hinh
héa IPCC FOD khi thai nay c6 su khac biét khong qua 16n. Theo [3] ty 1€ phat
thai CH, trung binh do dugc tir cac BCL 1a 32,5 kg CH,4 h™* (Fiflholt), 40,8 kg
CHs; h™ (Gufunes), 4754 kg CH4 h?' (bdi rac Alfsnes), 9,8 kg CH4 h™
(Kirkjuferjuhjaleiga ) va 78,4 kg CH4 h™* (Stekkjarvik). Tai ba BCL(Alfsnes,
Fiflholt va Kirkjuferjuhjaleiga), lugng phat thai theo mo hinh cao hon lugng phat
thai do duogc theo hé sb tir 1,1 dén 4,8, bo qua moi qua trinh oxy héa CH4 trong
16p dat phu. Mit khac, lugng khi thai do duoc tai nim BCL 1a dai dién cho tat ca
rac thai dugc xur 1y ¢ Iceland tir nam 2007 dén nim 2016, lugng phat thai do duoc

s& duoc ngoai suy thanh 817 kg CH, h—1, twong dbi gan voi luong phat thai qudc
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gia theo mé hinh 12 936 kg CH4 h—1 vao nam 2017. Nghién ctru ndy cho thay viéc
ap dung mo hinh IPCC FOD & cap qudc gia 1a phi hop dé wéc tinh luong phat
thai CH, tai BCL & Iceland. Nghién ctru ciing dé xuét dugc cac bién phap giam
thiéu lugng khi thai CH, tir cac BCL & Iceland bang cach md rong hodc trién khai
hé thdng thu gom khi hodc hé théng che phu sinh hoc dé t6i wu hda qua trinh oxy
hoéa vi sinh vit.

Tai California, mot nhom nghién ciru gan day [4] ciing da danh gia luong
khi thai CH, tir cac BCL & California bang cac phwong phap thir nghiém, kiém ké
va 1ap mo hinh dong thoi. Thong luong do duge dao dong tir —3,7 dén 828 g/m?
ngay va thuong giam tir 16p phit hang ngay dén 16p phu trung gian dén 16p phu
cubi cung. Lp phu dét sét co d6 déo cao c6 do chay thap nhat. Luong phat thai
toan bd khu vuc dao dong tir 406 dén 47.414 tin/nam (11.368 dén 1.327.592 tin
COyeq./ndm) va chi yéu 1a cac 16p phu trung gian c6 dién tich bé mat trong d6i
cao. Udc tinh luong phat thai tir cac thir nghiém budng thong luong va M6 hinh
kiém ké khi métan tai BCL California (CALMIM) c6 quaé trinh oxy hoéa 14 tuong
tu va thap, trong khi luong phat thai tir cac phép do trén khong va CALMIM
khéng c6 qué trinh oxy hoa 13 tuong tu va cao. Cac phan tich kiém ké di cung cap
lugng phat thai trung gian va mot mo hinh chum tia Gaussian ma1 dya trén cac
phép do quang phd ké vong xudng khoang mit dat di cung cip lugng phat thai
cao nhat. Va cac bién phap dugc dua ra chinh 14 ¢ thé day nhanh tién do tir cac
khu vuc che phu tam thoi dén cac khu vuc che phii vinh vién va cac 16p pha bang
vat liéu thd hon c6 thé dugc stra ddi bﬁng cac hat nhya dé giam lugng khi thai.

Céc chat thai dugc phan huy co thé kéo dai trong nhiéu ndm vi thanh phan
chat thai ran 1a khong dong nhat. Mot s6 chat thai c6 tinh chat hiru co tham chi c¢6
thé t6n tai va khong bi bién doi qua hang traim nam. Dién hinh nhu nhiing t& bao
duoc chon lép cach day 40 nam van c6 thé doc duge. Chinh vi 1& 36 ma BCL duoc
xem nhu noi tdp hop ctia hdn hop cac chét thai voi mic do phan hiy khac nhau,
khién chiing cang kho kiém soat hon.

[5] Hydro sunfua trong khi bai rac, dugc hinh thanh do qua trinh phan huy
sinh hoc ctia chét thai ran do thi, 1 thanh phan c6 mui chinh trong bai chon lap.
N6 tiém an nguy co d6i v6i con ngudi va gy ra cac van dé vé mui cling nhu su
phan nan ctia ngudi dan gan cac bai chon lap. Nhiéu nghién ctiru dd duoc tién hanh

vé chit lugng khi bii rac. Ngoai ra, nhiéu cong nghé kiém soat H,S khac nhau da
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dugc sir dung trong cac linh vuc cong nghiép khac nhau. Tuy nhién, rat hiém co
danh gi4 toan dién vé van dé H,S trong khi bai rac. Hiéu biét vé su hinh thanh
H.S gip phai trong khi bi rac va luong phat thai tai thoi diém né xay ra sé giup
danh gia rai ro va cac van dé.

Céc bai chon 1ap 12 ngudn phat sinh mui hoi, khi nha kinh, chat 6 nhiém c6
hai, sau bénh, tiéng dn va rac thai. Dé giam tac dong dén cac cong déng lan can,
cac co s& chon 1ap phai giam phat thai cac loai khi vi lugng H,S va CH,. Tuy
nhién, trude tién can cé sy hiéu biét toan dién vé su bién doi khong gian cua ca
hai chat gay 6 nhiém tai cic bai chon 1ap dé c6 dugc buc tranh rd rang vé lugng
phat thai tai cac bai chon lap. Nghién ciru [6] ndy da do ty 1¢ pha tron ctia HoS va
CH, tai hai bai chon 1ap ¢ Bang New York (Bii chon 1ap Fresh Kills va Bai chon
1p Seneca Meadows) vao thang 11 nam 2021 bang phuong phap dua trén tia laser
duoc trién khai trong phong thi nghiém di dong. Thong lugng phat thai HpS duoc
udc tinh dya trén tinh toan can bang khdi luong. Ty 1& pha tron cao nhat cia ca
H,S va CH, duoc do tai Bai rac Fresh Kills, 1an luot 1én toi 7 phan ty (ppb) va
~140 phan triéu (ppm), tuy nhién cc gia tri ndy dan dén ty 16 AH,S/ACH, thép,
& khoang 5,2 +2,6 x 107> mol mol™! va dong phat thai H,S 1a 0,02 £ 0,01 mg m™—
ngay'. Ty 18 AH,S/ACH4 cao nhit dugc quan sat thiy tai Bai ric Seneca
Meadows la 8,6 + 4,3 x 10~* mol mol™' va mang lai udc tinh thong luong phat
thai H,S 12 17,7 + 12,9 mg m2ngay . Sy thay d6i vé ty 1é pha tron va ty 1¢
AH,S/ACH, do dugc tai cac bai chon 1ap c6 thé 1a do nhiéu yéu t6 khac nhau, bao
gém hoat dong va thiét ké cua co s, tudi bii chon lép, khi tugng, loai chét thai
va muc do pH, nhung cin phai do thém nhiéu ngay ¢ mdi bii chon lip dé xac
dinh cai thién céc udc tinh phat thai va xac dinh Iy do chinh xéc va kién quyét hon
dang sau nhiing thay doi nay.

Mot nghién ctru phat sinh HS tir bai chon 1ap rac do thi va danh gia hé
thong 6 nhiém bai chon 1ap khac [7]. O Litva, luong rac thai dang ting 1én hang
nam. Theo chién lugc qudc gia, tit ca chit thai phai dugc xir 1y tai cac bai chén
14p méi trong khu vuc. Céc béi chon 1ap gay 6 nhiém mai trudng voéi nude ri rac,
khi bii rac va mui hoi. Khi bii rac bao gdm cac hop chat c6 mui va mot trong s6
d6 1a hydro sunfua (H2S). H2S c6 doc tinh cao va anh huong dén hé than kinh véi
ngudng thap. Vi viéc tao ra khi bii rac va nude ri rac dd duoc nghién ciru rong rai

trude nghién ctru nay nén khong can thiét phai cung cap cac nghién clru moi veé
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chung. Céac phép do vé su tao ra H,S duoc cung cip tai bii rac Jerubaiciai. D6i
véi cac phép do duoc sir dung phuong phép do “tai chd”, cac phép do dugc cung
cap bang thiét bi GD/MG 7, tai 51 diém do va 2 giéng quan tric, vao cic mua
khac nhau trong nam. Két qua do dac cho thay, lugng H»S thay ddi ¢ cac khu vuc
bai chén 1ap khac nhau va trong cac mua khac nhau. Két qua ciia mo hinh phan
tan dat duoc voi mo hinh phan tin AERMOD, duoc cung cip trong diéu kién thoi
tiét yén tinh va gié chiém wu thé trong phién d6, tc d6 va huéng mua dong, trong
c4c mua khac nhau trong nam cho thdy H,S 1ay lan tir bai rac & khoang céch xa
nhat tir khu vuc bii rac trong mua hé (gan nhu ¢ khoang cach bang 2.5 km nong
d6 H,S déu cao hon néng d6 cao nhét cho phép). Vao mua thu va mua xuan,
khoang cach nay la 1,5 km va vao mua dong la 800 m.

Trong qua trinh tim hiéu cac nghién ctru vé danh gia CLKK xung quanh
BCL rac thai ctia cac qudc gia trén thé gidi, dic biét 1a cach tiép can va phuong
phép luan xay dung cdc mo hinh kiém ké phat thai, moé hinh lan truyén chat 6
nhiém, xay dung chi s6 danh gia CLKK,... c¢6 thé cho thiy rang day la cac nghién
ctru khéng con moi mé véi cac qubc gia phat trién tién tién trén thé giéi. Tuy
nhién, & Viét Nam, cac nghién ctru vé chi sé danh gia CLKK hay kiém ké phat
thai con han ché. Ngoai ra, danh gia CLKK xung quanh BCL réac thai cho mot
khu vyc d6 thi bang phuong phap mé hinh héa ¢ Viét Nam noi chung va thanh
phd Ha Long néi riéng con gip nhiéu han ché do kho khin trong viéc xdy dung
co s dit liéu phat thai dau vao.
1.3 Tinh hinh 6 nhiém CHa, H:S tir cac BCL tam thoi tai Viét Nam

Viét Nam chiing ta 1a mot dat nude dang phat trién, cic nganh cong nghiép,
dich vu va cac hoat dong kinh té duoc thuc déy phat trién nhanh chong. Mot trong
nhitng d6 thi phat trién bac nhét ctia Viét Nam, 1 thanh phé H6 Chi Minh, chiém
6,6 % dan sb so v6i ca nude va 0,6% dién tich, nam trong vung kinh té trong diém
c4c tinh phia Nam, trung tdm kinh té ctia dat nudc, tc do tang trudng kinh té cao
(HCM CityWeb). Cting v6i sy phat trién vé kinh té thi khu vuc ndy ciing gip phai
nhitng van dé vé 6 nhiém mai trudng, mot trong nhitng nguyén nhan chinh cua
viéc 6 nhiém 1a lugng rac thai ting 1én qua nhanh, dic biét 1a rac thai d6 thi ma
chua c6 nhitng bién phap xir 1y triét dé. Tuy c6 mot nén cong nghiép phat trién
nhung cong nghé lai kha lac hau so véi thé gid1, hiéu suét san xudt khong cao do

d6 sinh ra lugng chit thai nhiéu hon. Thuc té, cac chét thai cong nghiép hau hét
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khong duoc xur ly hodc néu co thi véi sb luong nho rat nho, dic biét cac chét thai
ddc hai dugc xur Iy don gian (luu trir an toan) chtr khong dugce xir 1y hoan toan.

Thanh phé H6 Chi Minh, d6 thi 10n cta ca nudc véi mice d6 tip trung dan
s6 qua dong thi cac hoat dong séng hang ngdy san sinh ra luong rac thai vo cing
lon. Thém vao d6 1a viéc quan 1y rac thai chua dugc thuc hién triét dé cua chinh
quyén dja phuong. Hién tugng rac thai khéng duoc thu gom thuong xuyén; thu
gom khong hét; roi vii rac trén dudng van chuyén gy 6 nhiém moéi truong; nhidém
tai noi tap két rac, BCL va anh huong dén strc khoe va cudc séng ctuia nguoi dan
xung quanh... 1a hién trang dang dién ra tai thanh phé H6 Chi Minh. Ngoai ra,
rac va nudc ri rac bi roi vai trén duong van chuyén do phuong tién van chuyén
qua lac hau cling 1am mét di vé my quan cua do thi.

O cac nuéde dang phat trién nhu Viét Nam, do trinh dd khoa hoc ki thuat
con thap nén viée xir 1y rac thai chii yéu 1a bang phuwong phap chon 1ap. Hién tai,
& TP HCM chi con 2 bai rac hoat dong: Pa Phudc (huyén Binh Chanh) va Phudc
Hiép (huyén Cu Chi); toan bo hon 6.800 tan rac thai sinh hoat thai ra mdi ngay
dugc dua vé 2 bai rac nay dé xir Iy. Luong rac thai ting nhanh khién cho tinh
trang qua tai tai cac bai chon lap, gy 6 nhiém méi truong nghiém trong, anh
huéng dén chat lugng cudce séng ctia nhitng ngudi dan xung quanh. Réc thai duoc
chon 14p ngoai troi, khong duoc che lap can than, khong cé cac cong trinh thu
gom khi thoat ra tlr qua trinh phan hily rac thai, dan dén lugng khi thai khong 10
ra ngoai méi trudng. Thanh phan chinh ciia hdn hop khi nay 1a khi CHy4, khi gay
nén hién tuong hiéu trng nha kinh.

Mot nghién ciru hé s6 phat thai cac khi 6 nhiém ctia nhom tac gia Mai Thi
Thu Thao va cong su ding trén tap chi Phat triéen KH&CN nghién ctru mot s6
BCL ¢ thanh phé H6 Chi Minh. Nghién ctru dugc thuc hién tai bai chon lap
(BCL) Phudce Hiép, Ba Phude, Bong Thanh va Go Cat trén co sé tmg dung mo
hinh Giffor —-Hanna (1973). Nghién ctru d thanh cong xdy dung duoc hé sd phat
thai cac chat 6 nhiém H,S, CHs, NH3 va Methyl Mercaptane. Dya trén viéc xay
dung co so dit liéu vé do am, nhiét do, van tdc giod, cip do 6n dinh khi quyén va
do dac nong do cac khi thai tai cac BCL da ngung hoat dong va BCL dang hoat
dong. Hé sd phat thai trung binh tinh duoc trén cac BCL ngung hoat dong: BCL
Dong Thanh 1a Q-H,S = 6,04 mg. m2h?, Q-CH,= 283,67 mg. m2h*; BCL Go
Cét 1a Q-H,S = 5,35 mg. m?h?, Q-CH,= 391,57 mg. m2h'1. Hé sd phat thai
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trung binh tinh dugc trén cac BCL dang hoat dong: BCL Pa Phudc 1a Q-H,S =
55,86 mg. m2h?, Q-CH, = 999,56 mg. m2h1; BCL Phuéc Hiép 1la Q-H,S =
61,02 mg. m2h?, Q-CH,=1583,29 mg. m2h™. Khi H;S ning hon khong khi nén
kha ning bdc 1én cao thp, thuong tich tu gin mit dat va ¢ xu hudng lan rong ra
khoi BCL theo hudng gié chu dao. Puong nhién, qua trinh khuéch tan khi H,S
cling cham. Trén BCL Pa Phudc nong do khi H,S bién dong rat 16n theo thoi
gian, qué trinh phan huy tao khi H,S manh. CHscling 1a khi nhe hon khong khi
nén sy phét tan thay doi nhiéu theo van toc gié. Trén BCL Pa Phudc, nam 2010
va 2011 lai cho thay sy ting vot nong do khi CH, so v6i nam 2008 va 2009, ching
t6 su phan huy manh tao khi CH, trong giai doan ndy. Van toc gi6 thap thi su tap
trung khi CH, & dau hudng gio, va nguoc lai. Khi cach dau huéng gié khoang trén
700 —1000m, khi CH4 giam xubng murc khong dang ké. Khi ndong d6 khi CHy4 cao
s& c6 xu hudng giam cham hon theo khoang cach, nong do thap s& c6 xung hudng
giam d6t ngdt. Tai BCL Phuéce Hiép khi H,S phan hiy tap trung chil yéu. Trong
cac nam két qua quan tric nong d6 HoS gan nhu tuong duong & bén trong BCL
va giam manh khi ra bén ngoai BCL. Vao nam 2010 va 2011, BCL Phuéc Hiép
cling c6 xung hudng phat thai ting vot khi CHs. Nong do khi CHy trén BCL
co xung hudng gidm cham theo khodng cach. Nhung & khoang cach bén ngoai
BCL nong d6 khi CH,thap gan nhu khong phat hién.

Pbi v6i BCL ngung hoat dong va khong c6 hé théng thu khi, BCL Pong
Thanh cho thdy sy phat thai khi H,S rat thap, chu yéu tap trung trong BCL, ¢
nhiéu vi tri khong phat hién thay khi H,S. Nong do khi HyS thap, loang thi c6 xu
hudng phat tan ra bén ngoai BCL. Qua cic nam quan tric, khi CH, phat thai trén
BCL DPéng Thanh & mic thap déu. O khoang cach bén ngoai BCL, nong d¢ khi
CH, ciing giam manh. Tuong tu BCL Pong Thanh, phat thai khi HoS rat it va
cling c6 xu hudng dat gia tri cao tai cudi hudng gié. Khi ra dén bén ngoai BCL
thi ndng d6 khi HoS 14 rat nho, gan nhu khéng c6. BCL Go Cat c6 mirc phat thai
khi CH, cao hon BCL Pong Thanh, nhung ciing giam thap khi ¢ khoang cach bén
ngoai BCL. Nghién ctlru trén da mang lai cac ing dung quan trong cua viéc xay
dung hé ) phat thai, tinh dugc phan bd néng do khi thai trén BCL theo hudng
gi6 chu dao nho ap dung mé hinh Hanna (1971), 1a co s& khoa hoc gitp cho cac
nha quén 1y c6 thé xac dinh khoang cach cach ly hop vé sinh gitta BCL va dan cu xung
quanh.
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Nghién ctru [8] khi CH4 dugc coi 1a mot trong nhirng nguyén nhéan chinh
gdy ra su nong 1én toan cau. Pinh luong khi thai CHy tir cac BCL 1a cha dé cua
nhiéu nghién ctru, trong d6 dic biét nhan manh vai tro cta hai thong sb: kha ning
sinh metan (L0), tbc d6 sinh metan (k). Qua nghién ctru nay, nhom tac gia dé xuat
mot hé théng tich hop thong tin moi truong va mo hinh toan hoc co tén 1a
EnLandFill (ENvironmental information — model integration system for air
release and dispersion udc tinh tir LandFill) cho phép tinh todn Lo tir co so dir liéu
va xé4c dinh k t6i wu bﬁng thuc nghi¢m. Pé thyc hién céc tinh toan thu nghiém, dir
liéu khi twong duoc trich xuat tir mo hinh WRF va duge xac minh bang cac phép
do thuc té. Piém moi ctia nghién ctru nay nam & hé théng co sé dit liéu suy luén,
ngan hang mo hinh toan hoc, dac biét 1a moé hinh phén tan, c6 tinh dén dia hinh
phtc tap, cac yéu td khi twong thay doi theo gid. EnLandFill duoc ap dung cho
BCL Phudéc Hiép (PHLF) tai Thanh phd HO6 Chi Minh nhu mét nghién ctru dién
hinh, két qua da xac dinh duogc luong khi metan thdi ra tuong duong
44.094.697,88 m®/nam vao nam 2019, EnLandFill dugc thiét ké dé co thé ap dung
cho cac BCL tuong tu.

Mot nghién ctru khac cia nhom tac gia [9] dé xuat mot phuong phap ude
tinh luwgng phat thai khi CH,4 tr cac BCL chét thai & Ha Noi, Viét Nam, nhu mot
phan ctia nghién ctru dién hinh vé cac thanh phé chau A, duoc dua ra dya trén
khao sat cac tai liéu va so liéu thong ké lién quan dén quan 1y chat thai, phong van
nhitng nguoi phu trach va diéu tra thuc dja tai bai rac. O Ha Nbi, hé théng quan
Iy chét thai da dugc phén tich dé danh gia luong khi thai CHy tir cac BCL chét
thai. Luong chat thai dé dua vao BCL duogc danh gia, diéu tra vé dong chat thai.
Thanh phr:fm rac thai d6 thi da duoc khao sat tai mot sb quéan trong khu vuc thanh
phd Ha Noi va udc tinh khdi luong rac thai hitu co kho phan hity dua vao BCL
trong 15 nam qua. Cac cudc khao sat thuc dia vé luong khi thai CH4 tir cac BCL
& cac thoi gian khac nhau (0,5, 2 va 8 nim) dd duoc tién hanh va két qua luong
khi thai CH4 duoc uée tinh 1an luot 1a 120, 22,5 va 4,38 ml/phat/m? Tdc d6 phan
g nhanh nhat tao ra khi CHy4 thu dugc 14 0,51/ndm. Luong khi CHy4 phat thai tir
cac BCL chét thai duoc tinh toan béng moO hinh phéan ra bac nhét, st dung h¢ )
phat thai va luong chat thai co thé phan huy khi dugc chon 1ap. Theo d6 cac udc
tinh vé luong khi thai CHy khi str dung mé hinh phu hop, twong ddng véi cac két
qua do duoc khi khao sat thuc dia. Cac két qua nay da cho thdy luong khi thai
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métan tir cac BCL chit thai duoc ude tinh bang thong tin chinh xac va cu thé theo
ving vé dong chat thai 1a diéu can thiét dé xac dinh chinh xac xu hudng phat thai
khi metan tir cic BCL chét thai trong qua kht, hién tai va tuong lai.

Su phan huy chét thai ran d6 thi tai cac BCL tao ra cac hop chét sunfua,
dugc coi 1a mot trong nhimg ngudn phat thai mui chinh. Nhém nghién ctru [10]
da thuc hién viéc léy mau hién truong tai cac bé mit cua cac khu vuc dang hoat
dong, khong hoat dong va duogc phu dit ctia mot BCL ¢ mién béc Trung Quéc dé
xéac dinh dic diém cua cac hop chat sunfua. Két qua cho thdy dimethyl disulfide
chiém uu thé trong cac hop chét sunfua, chiém t&i 73,6% téng lvong sunfua duoc
phat hién. Véi nong d6 mui 16n nhét 1a 365, diethyl sulfide 1a hop chat sulfide
dang ké nhat. Toc do phat thai sulfur udc tinh trén bé mit ctia khu vuc hoat dong
va khu vuc phu dt 13 twong ty nhau, va tbc do phat thai dimethyl disulfide tai Bé
mit ctia khu vuc van hanh 1én t6i 345,9 pg/m®h. Dimethyl disulfide c6 thé duoc
giai phong khoi chat thai twoi va nong d6 chuan hoa ctia noé & do sau 0,2 m bén
dudi bé mit hoat dong 1a 10,4 1an so véi & do sau 0,4 m.

Pé cung cap mot sd hiéu biét sdu sic vé cac qua trinh lién quan dén phat
thai mui tir mdi truong ngudn manh, ndng do cac hop chat luu huynh khir (RSC)
trong khi bii rac (LFG) nha khoa hoc [11] d4 do tai hai co s& chon 14p (LF) trong
pham vi ranh gidi thanh phd nho trong bén mua. Céc dia diém LF dugc diéu tra
trong nghién ctru ndy dugc phan biét & chd LF tré (cu thé 1a YLF) da dugc chon
dé dai dién cho dia diém phat thai RSC dang hoat dong, trong khi LF cii (cu thé
1a OLF) duoc chon vi phat thai RSC yéu. Thanh phan LFG, khi duoc phan tich
d6i voi mot sb RSC (H,S), methyl mercaptan (CH3SH), dimethyl sulfur
((CH3),S), cacbon disulfua (CS;) va dimethyl disulfua ((CHz3).S>)), 1a ludn bi H,S
chiém uwu thé tr ca hai dia diém. Gia tri trung binh va SD cta HjS trong YLF dugc
do 1a 139.070+£144.340 ppb, trong khi gia tri tuong Umg cua n6 trong OLF la
3,86+3,41 ppb. Mirc ndng d6 phat thai ciia H,S dugc nhan thay 1a khac biét so voi
cac RSC khac, tuy thudc vao dd 1ao hoa cua LF. Két qua HaS cho ca hai dia diém
LF, khi so sanh gitta cdc mua, thuong dugc mo ta 1a su cai thién dang cha y trong
muia he so voi cac mua khac. Phan tich so sanh vé thanh phan tuong dbi gitta RSC
va cac thanh phan LFG khéc (chang han nhu CH,, CO; va VOC) chi ra ring ty 16
tuong ddi cua RSC trong giai doan LF hoat dong (YLF) 16n hon dang ké so véi
giai doan khong hoat dong (OLF).
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Mot nghién cru khac [12] nghién ciru vé co ché phét sinh H,S. Déi tuong
Iwra chon 1 hai nhém BCL mé phong, BCLthong thuong (CL) va BCL ¢6 tuan
hoan nudc ri rac (RL), dugc thiét ké dé nghién ctru cac mé hinh giai phong H,S
trong giai doan dau 6n dinh bai chén 1ap. Két qua cho thdy mot lwgng 16n H,S ¢6
thé duoc giai phong cung véi sy phan hity cac hop chét chtra luu huynh. Dic biét,
luong phat thai H,S c6 thé dugc ting 1én nhd qua trinh tudn hoan nude ri rac trong
RL do hoat dong cua vi khuén duoc tang cuong. C6 moét lugng 16n sunfat va ham
luong sunfua thap trong rac thai dugc chon lap va nudc ri rac trong giai doan dau
clia qua trinh 6n dinh bii chon 1ap. San xuat sunfat va sunfua trong nudc ri rac
phu thudc vao thé tich nudc ri rac va nhiét d6. Tuan hoan nudc ri rac cd nghia la
sunfat va sunfua duoc giit lai trong bai chén 14p, do d6 phan phéi chiung ddng déu
hon qua réc thai duoc chon lap, 1am ting nguy co giai phong H,S.

Cac két qua nghién ctru chua chi ra dugc rang khi BCL ¢6 anh huong dén
nguon nudc ngam khong. Anh huong 16n nhat 1a mui hoi théi, dic biét 1a gay kho
chiu dén cong nhan va dan cu khu vyc xung quanh. Viéc thuong xuyén phai hit
tho khi tir BCL phat sinh gy anh huong 16n dén strc khoé con ngudi. Ngoai ra 1a
su phat thai khi CH, 1am ting hiéu tng nha kinh. Thu hai, bai d6 rac thai 13 noi
cu tri ctia cac sinh vat gay bénh. Chiing c6 chu trinh sdng ngan nhung muc do
sinh san cao. Co thé chu (con nguoi, vat nudi) 1a nguén mang cac to chirc giy
bénh nhu vi khuan, virus, ky sinh trung, san... chung 13 nguyén nhan chinh cta
cac bénh vé ho hép, tiéu hod, mat va da. Mot nghién ctru vé tac dong dén strc khoé
ctia nguoi dan tir BCL Dong Thanh ddi v6i khu vuc dan cu xung quanh dy an da
chi ra ring cac bénh lién quan dén ho hap, tiéu hoa, mat va da xay ra thuong xuyén
hon, dic bi¢t voi nhitng nguoi thu nhat rac. Thr 3 1a qua trinh xtr 1y nudc ri rac
sinh ra tir BCL ciing 1am phat sinh ra mot lugng 16n khi CHy, néu khong c6 hé
théng thu gom va xtr 1y thi lvgng khi phat sinh nay s& tac dong dén méi truong.
Kha ning 1am néng trai dat cua metan (CHy) gp 22 1an so véi khi CO,. Luong
CH, tham gia vao su nong 1én ciia trai dat vao khoang 18%. Ngoai ra két qua phan
tich tai BCL Pong Thanh, thanh phé H6 Chi Minh da chimg minh rang ving chiu
anh huong 16n nhét 13 khu vuc thudc pham vi 500m tr bi€n bai chon lép. Trong
ving ndy tat ca cac chi tiéu 6 nhiém déu phat tan thuong xuyén va anh hudng
nhiéu nhat dén méi trudng séng cua dan cu trong khu vyuc. Tir 800m trd ra thi anh

huong it hon.
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Nhu vay, theo xu huéng chung cua thé gidi, kiém ké phat thai bat dau duoc
str dung trong mot vai nam trd lai ddy nhung chua nhiéu.
1.4 Tong quan vé md hinh mé hinh LandGEM va AERMOD
1.4.1 Téng quan vé mé hinh LandGem

Khi nha kinh tir BCL dugc udc tinh theo mo hinh LandGEM (Landfill Gas
Emissions Model) cua Co quan Bao vé méi truong Hoa Ky (US-EPA). Phién
ban m¢ rong hi¢n nay la LandGEM v-3.03 va dugc sir dung tinh toan khi nha
kinh phat thai & cac BCL CTR tam tai xa Vii Oai, thanh ph Ha Long, tinh Quang
Ninh trong nghién ciru ndy. Trong nghién ctru nay chi tinh dén luong khi gay

mui phat sinh trong bai rac tlr qua trinh phan hily cac chat hitu co.

IOI—’:i LandGEM

US EPA Office of R h and Devel t . 5
e Landfill Gas Emissions Model

Version 3.03

U.S. Environmental Protection Agency
Office of Research and Development
Center for Emergency Solutions and Environmental
Response (CESER)
and
Clean Air Technology Center (CATC)
Research Triangle Park, North Carolina

June 2020

< EPA

Hinh 1. 3 Giao dién phan mém LandGem

M6 hinh LandGEM dua trén phuong trinh tc do phan huy bac nhat dé
dinh luong lugng khi thai tir qua trinh phan hay chét thai chon l4p trong cac BCL
rac thai d6 thi. LandGEM cung cap cach tiép can tuong doi don gian dé uwéc tinh
lugng phat thai khi bai rac. Gia tri mac dinh cia mo6 hinh dya trén dir liéu thuc
nghiém tir cic BCL ctia Hoa Ky. Dir liéu thir nghiém hién trudng cling c6 thé
dugc st dung thay cho céc gia tri mac dinh cua md hinh khi c6 san. Chung ta co
thé tim thém hudng dan vé phuong phap kiém tra EPA, cic quy dinh cia CAA
va cac huéng dan khac lién quan dén phat thai khi bai rac va cac yéu cau cong
nghé kiém soat.

LandGEM duoc coi la mot cong cu sang loc - dit liéu dau vao cang tbt thi
udc tinh cang tét. Thong thuong, c6 nhimg han ché dbi véi dir liéu sin co lién

quan dén s6 luong va thanh phan chét thai, su thay d6i trong thiét ké va thuc
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hanh van hanh theo thoi gian va nhiing thay ddi xay ra theo thoi gian anh hudng
dén kha nang phat thai. Nhing thay d6i dbi véi hoat dong ctia bai chén lap, chang
han nhu van hanh trong diéu kién am wét thong qua tuan hoan nudc ri rac hodc
bo sung chat 16ng khac, s& dan dén viéc tao ra nhiéu khi hon véi toc d6 nhanh
hon. Cac gia tri mac dinh dé uée tinh luong khi thai cho loai hoat dong nay dang
dugc phat trién dé dua vao LandGEM cung véi cac gia tri mic dinh cho cac BCL
thong thuong dé phat trién kiém ké phat thai va xac dinh kha ning ap dung CAA.

Téc @6 phan huy rac & BCL 1ay CH, khi c6 tinh dai dién cho nhom khi
phat thai va HAPs nhom chét 6 nhiém (H.S ciing thudc nhém nay) 1am co so dé
tinh toan mo hinh.

LandGEM st dung phuong trinh toc d6 phan hiy bac nhét sau ddy dé udc
tinh lugng khi thai hang nam trong mot khoang thoi gian xac dinh. Cac tham s
mo hinh k va Lo dugc str dung bdi phuong trinh phan ra nay duge mo ta thém &
cac muc tiép theo.

n 1
Ocx, = 2. kLO[%]e"“"
YA j=0a 10

Trong do:

Qcha = lugng khi metan phat sinh hang nam trong nam tinh toan

(m®/ndm) i = khoang tang thoi gian 1 ndm

n = (ndm tinh toan) - (nim dau tién do chat thai) j = khoan tang thoi gian

tinh theo 0.1 ndm

k = ty 1€ tao khi metan (nim™)

L, = cong suét tao metan tiém nang (m®/ Mg)

M; = khéi lwong chét thai dugc chap nhén trong nam tha i (Mg)

tij = tudi ciia phan thi j ciia khdi lwong chat thai M; dugc chap nhan &

nam thiri.

Céc thong sb str dung cho phan mém LandGEM duoc xac dinh nhu sau:

a. Ty 1é tao khi metan (k) ciia chdt thadi

Ty 1é tao metan, k, xac dinh ty 18 tao CH4 d6i v6i khoi luong ciia chat
thai trong bai chon lap. Gié tri cta k cang cao thi téc do tao métan cang nhanh
va sau d6 phan ra theo thoi gian. Gia tri ctia k chil yéu 1a mot ham ctia bon yéu t6:

- pH ctia khéi chét thai, va

- Nhiét d¢ ctia khoi chat thai.

- D9 am cuia khoi chat thai,

19



« Sur sin c6 cuia cac chat dinh dudng cho vi sinh vat phan hiy chét thai
dé hinh thanh métan va carbon dioxide,

Phuong phép EPA 2E (Phuong phap xac dinh luu lugng phat sinh khi thai
bai chon 14p) dé xac dinh gia trj k cu thé cta dit liéu do ngudi dung chi dinh. Gia
tri k, vi n6 dugc sir dung trong phuong trinh toc do phan hiy bac nhat, tinh bang
don vi 1/ ndm hodc ndm™. Nam gia tri k duoc LandGEM sir dung duoc thé hién
trong Bang 1.2. Cac BCL & khu vuc kho can nim & nhiing khu vuc nhan duoc
lugng mua it hon 25 inch mdi ndm. Gid tri k mic dinh 1a gia tri k CAA cho céc
BCL thong thuong.

Bang 1. 2 Gi4 tri cong suat phat sinh khi metan tiém ning (k)

Loai mac dinh | Loai bai rac Hé sé k

CAA Thong thuong 0.05 (mac dinh)
CAA Khu vuc kho rao 0.02

Kiém ké Thong thuong 0.04

Kiem ké Khu vyc khd réo 0.02

Kiém ké Am u6t (phan tmg sinh hoc) 0.7

b. Céng sudt tao khi metan tiém nang (Lo)

Cong suit tao khi métan tiém tang, Lo, chi phu thudc vao loai va thanh
phan chat thai dugc dit trong bai chon lap. Gia tri Lo cang cao do chat thai c6
giad tri ham lugng xenlulozo cang cao. Gia tri ciia Lo médc dinh dugc LandGEM
st dung 1a dai dién cho BCL rac thai do thi. Gia tri Lo vi dugc sir dung trong
phuong trinh tbe do phan huy bac nhat, duoc do bé‘mg don vi mét khdi trén
megagram dé phu hop vo1 CAA. Nam gid tri Lo dugc LandGEM sur dung duoc
trinh bay trong Bang 1.3. Gid tri Lo médc dinh 1a gia tri CAA Lo cho cac BCL
thong thuong.

Bang 1. 3 Tham sb cong suit tao khi Metan tiém niing (L0)

Loai phat thadi Loai bdi rdc Gia tri Lo (m®/Mg)
CAA Thong thuong 170 (mac dinh)
CAA Khu vuc kho rao 170

Kiém ké Thong thuong 100

Kiém ké Khu vuc kho rao 100

Kiém ké Am u6t (phan tmg sinh hoc) 96
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c. Nong dé hop chat hitu co phi metan (NMVOCS)

Nong ¢6 NMVOCs trong khi BCL 12 mot ham s ciia céc loai chat thai
trong BCL va muc do cta cac phan tng tao ra cac hop chat khac nhau tir qua
trinh phan huay ki khi ctia chit thai. Nong 6 NMVOCs do bang don vi phan triéu
thé tich (ppmv) va dugc LandGEM st dung chi khi lugng phat thai NMVOCs
dang duoc ude tinh. Nong 46 NMVOCs cho CAA mic dinh 14 4.000 ppmv dudi
dang hexan. Nong 46 NMVOCs cho mic dinh kiém ké 1a 600 ppmv khi khong
xtr 1y chat thai nguy hai hoic khong xéac dinh va 2.400 ppmv khi ciing xtr 1y chat
thai nguy hai.

Nong ¢ NMVOCs mic dinh 1 gia tri CAA. Phuong phap EPA 25C dugc
khuyén nghi dé thu dugc ndng 46 NMVOCS cu thé tai mdi dia diém.

d. Ham lwong metan

DPdi v6i LandGEM, khi bai rac duoc gia dinh 1a 50% carbon dioxide va
50% metan voi cac thanh phan vi lugng bo sung cia NMOC va céac chat 6 nhiém
khong khi khac. Khi str dung LandGEM dé tuan tha CAA, Ham lugng metan phai
dugc duy tri & mirc 50 phan trdm theo thé tich (gia tri mic dinh ctia mé hinh).

Viéc tao ra khi metan dugc xac dinh bang cach str dung phuong trinh tdc
d6 phan hily bac nhat va khong bi anh huéng boi nong do khi métan. Tuy nhién,
noéng d6 khi metan anh huong dén viéc san xuat carbon dioxide duoc tinh toan.
Viéc san xuét carbon dioxide (QCO;) duoc tinh toan tir viéc san xuat khi metan

(QCH,) va phan tram ham luong khi métan (PCH,) bang cach str dung cong thiic:
Ocor = Qs X {[1/(PCH4 /‘/100)] - 1}

Phuong trinh trén c6 thé trién khai nhu sau:

Qroar = Qcria + Qcon
QCH4 = Qtotal X (P CH4 / 1 00)

Qcor = Quowar = Qona = [QCH4 /(PCH4 /IOO)] = Ocia
Ocor = Oena X { [1/(PCH4 /100)] - 1}

Ghi chu: Qtotal 1a tong lwong cac khi thai phat sinh tir bai réac.
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1.4.2 Téong quan vé mé hinh AERMOD

M6 hinh AERMOD duoc phat trién dya trén mé hinh AERMIC béi co quan
khi twrong va cuc bao vé mai truong Hoa Ki. Mot nhom 1am viéc hop tac cta cac
nha khoa hoc tir AMS va EPA, AERMIC buéc dau da duge hinh thanh trong nam
1991. Sau d6 AERMIC phat trién thanh AERMOD. Va dugc chinh thirc sir dung
vao ngdy 9/12/2005. Két qua mo phong dudi dang hinh anh khong gian 2 chiéu
hodc 3 chiéu, gitp nguoi dung dé dang nhan thiy nhitng tac dong cta khi thai 1én
noi khdo sat.

M6 hinh AERMOD 12 mot mé hinh mé phong cum khi ¢ trang thai 6n
dinh. AERMOD la mé hinh mé phong cum khi & trang thai 6n dinh. N6 1a mo
hinh thay thé hoan chinh cho mé hinh ISC3 (ngoai trir xir Iy van dé lang dong
chat 6 nhidm). M6t trong nhing budc tién 16n cia mo hinh 1a mo ta 16p bién Trai
dat (PBL) thong qua ca bé mat va 16p hoa tron bén trén. Khong gidng cac mo
hinh trudc didy, AERMOD giai thich tinh khong dong nhat caa PBL theo phuong
dung dua trén tinh toan d phan tan ctia n6. N6 chuyén cac tham sd “trung binh”
cta PBL trén thuc té thanh tham s6 “hiéu qua” ctia PBL ddng tinh twrong duong [13].

So v6i1 ISC3, AERMOD hién dang c6 cac thuat toan mai hoac dugce cai
tién [13] dé giai quyét cac van dé sau:

e Sy lan truyén chat 6 nhiém trong ca 16p bién ddi luu va 6n dinh.

e Su ndi va di chuyén Ién trén ctia cum khi.

e Cum khi x4m nhép vao tang nghich dao trén cao.

e Tinh toan bién dang dig (vertical profile) cua gio, chay réi va nhiét
do.

e [.Op bién cua do thi vao ban dém.

e Xulycac diém tiép nhén trén moi loai dia hinh tir bé mat dén trén do
cao cua cum khi.

e Xu ly hiéu irng duong ré khi ctia cac toa nha (building wake).

e (Cai tién trong mo ta cac tham s 16p bién co ban.

e Xur ly cac duong udn cong ctia cum khi.

M6 hinh AERMOD 1a chit viét tat cia cum tir The AMS/EPA Regulatory
Model (AERMOD) dugc dic biét thiét ké dé hd trg cho chuwong trinh quan 1y ctia
EPA [13]. AERMOD c6 mét chuong trinh chinh 1a AERMOD va hai b tién xur
Iy 1a AERMET (tién xur Iy dit liéu khi tuong) va AERMAP (tién xtr 1y dit liéu
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dia hinh).

AERMOD tiép can tuong dbi don gian, két hop céc khai ni¢ém hién tai vé
dong khi va sy phan tan cia chat khi trong dia hinh phuc tap. Khi thich hop,
ludng khi dugec mé phong theo theo dja hinh hodc ngudn phét sinh tic dong.
Céch tiép can nay da duoc thiét ké dé dé thuc hién va sat véi thuc té, dong thoi
tranh phai phan dinh gitta cac dia hinh don gian, trung gian va phtc tap, theo
yéu cau cia cac mo hinh quy dinh khac. Do d6, mé hinh AERMOD loai b6 nhu
cau xac dinh céc ché do dia hinh phuc tap. TAt ca cac dia hinh dugce xu Iy mét
cach nhit quan va lién tuc, phan chia hop 1y trong diéu kién phan tang 6n dinh.

Mot trong céac cai tién 16n ma AERMOD mang lai cho m hinh phan tan
duogc ap dung 1a kha ning mo ta dic tinh cuia PBL, théng qua viéc chia ty 16 bé
mit va 16p hdn hop. M6 hinh AERMOD xay dung cac bién dang thang dtng
clia cac bién khi twong can thiét dua trén cac phép do va phép ngoai suy bang
cach sir dung cac mdi lién quan twong tu (ty 18). Cac cau hinh doc ctia hudng gid,
toc do g16, nhiét do va gradient nhiét do, nhiéu dong, duoc udc tinh béng cach
st dung dir li¢u quan trac khi tuong san ¢6. M6 hinh AERMOD duoc thiét ké dé
chay véi tdi thiéu cac thong sd khi twong quan tric dugc. Dé thay thé cho mo
hinh ISC3, AERMOD hoat dong bang cach sir dung dit liéu ¢ sén tir cac tram
khi twong Qudc gia (NWS). M6 hinh AERMOD chi yéu cau dif lién quan trac
do duoc truc tiép duy nhat vé téc do gio (do khoang tir 7zo dén 100m - trong dé
z0 13 chiéu cao ting nham bé mit), nhiét d6 moi trudng xung quanh va hudng
gi6. Giéng nhu mé hinh ISC3, AERMOD ciing can c6 dit liéu quan tric vé ty 16
d6 che phu ciia may. Tuy nhién, néu khong c6 may che phu (dit liéu quan trac
khi tuong tai chd) thi thay thé bang cac dif liéu quan trac nhiét 6 theo chiéu doc
(thuong 1a 2 va 10 mét) va phép do btic xa mat troi. Bat budc phai ¢ dir liéu
tham khong ting cao diy du vao budi sang (rawinsonde) dé tinh toan chiéu cao
16p hdn hop ddi luu trong sudt ca ngay. Cac dic tinh bé mit (ty 16 Bowen, do
nham bé mit,va suét phan chiéu) ciing can thiét dé xay dung cac cdu hinh tuong
tu cho cac thong s6 PBL.

M6 hinh AERMOD 1a mét hé thong tich hop bao gom 3 phan:

+ M5 hinh phan tan (AERMIC) 1a trang thai 6n dinh thiét ké cho tim ngén
(1én dén 50km) phan tan cua cac chat gay 6 nhidm khong khi phat thai tir cac

ngudn cong nghi¢p;
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+ Cong cu khi twong (AERMET) xit 1y cac sd liéu khi tuong bé mit trén
cac tang khac nhau. Sau d6 sé& tinh toan thong sd dic trung cta khi quyén can
thiét ciia mo hinh phan tan, chéng han nhu khong khi hon loan, tam cao, van toc
ma sat, va thong luong nhiét bé mit;

+ CoOng cu dia hinh (AERMAP) c¢6 muc dich chinh 13 dé thé hién cho mét
moi quan hé vat li giita cac tinh nang dia hinh va hoat dong ctia ddm 6 nhiém
khong khi. N6 tao ra cac dit liéu va chiéu cao cho timg vi tri. N6 cling cung cap
thong tin cho phép cac md hinh phan tan dé mo phong tac dong ctia khong khi.

Khac v6i cac mo hinh quy dinh hién c6, AERMOD giéi thich tinh khong
d6ng nhat theo chiéu doc ciia PBL trong cac tinh toan phan tan bang cach lay
trung binh cac tham s6 ctia PBL thanh cac tham s6 hiéu dung ctia mot PBL tuong
duong. Hinh 1.2 cho thay ludng va xir Iy thong tin trong AERMOD. Hé thong
mo hinh hoa bao gdm mot chuong trinh chinh (AERMOD) va hai bd tién xtr Iy
(AERMET va AERMAP). Muc tiéu chinh cia AERMET 1a tinh toan cac thong
s6 16p bién d&¢ AERMOD sir dung. GIAO DIEN khi tugng, bén trong AERMOD,
str dung cac tham sd nay dé tao ra cac ciu hinh cta cac bién khi twong can thiét.
Pong thoi, AERMET chuyén tat ca cac dit liéu khi tuong cho AERMOD.

Surface Data =
1\ Modun AERMET

"’ (Modun khi twong) '
Upper Air Data — / -— i
_—— Google - The hién phan
J AERMOD {&\E v b8 6 nhitm
e 4
Base Map —

L Modun AERMAP
[ (Modun dia hinh)

Terrain Data —

MODELING SYSTEM STRUCTURE

INPUT INPUT
N T Os |
w NI
s ‘ g \J
AERMET AERAAR
e Generates PBL Para. Generates Terrain
e Passes Measured and Receptor Data
Profiles
p P
o Pla -
ale 2| z
S > A h
S hc
INTERFACE | AERMOD v

e Similarity Relationships ~ u.tub dT/dz  Concentration
e Interpolated Profiles Computations

Hinh 1. 4 So @6 cAu tric mé hinh AERMOD
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Céac dic diém 16p bé mit ¢ dang suat phan chiéu (albedo), ty 16 Bowen
(Bowen ratio) va do nham bé mat (surface roughness length), cing cac dir liéu
tiéu chuan quan trac khi tuong (nhi¢t do, tdc d6 gi6, hudng gi6 va may che phu),
dugc dua vaio AERMET. AERMET sau d6 tinh toan cac théng sé PBL: thang
nhiét do (0*), chiéu cao tron (zi), van tc ma sat (u*), chiéu dai Monin- Obukhov
(L), thang van téc di luu (w*), va thong lugng nhiét bé mit (H). Cac tham sd
nay duoc chuyén dén thuat toan trung tdm (nam trong AERMOD) noi céc thuat
toan co so (két hop véi cac phép do) duoc sir dung dé tinh toan cac bién dang
thang dung cia toc do gié (u), dao dong hdn loan theo phuong va doc (ov, ow),
gradient nhiét do tiém ning (d6/dz), nhiét d tiém nang (0).

Bo xtr Iy trude dia hinh AERMIC AERMAP st dung dit liu dia hinh duoc
danh lu6i dé tinh toan d6 cao anh hudng dén dia hinh dai dién (hc) (hay ty 1é d6
cao dia hinh). Thang do chiéu cao dia hinh he, duoc xac dinh cho tung vi tri tiép
nhan duy nhét, str dung cho tinh toan chiéu cao dudng phan chia. Dir liéu dang
ludi ma AERMAP can duoc chon tir dit liéu mé hinh d6 cao s6 (DEM). Ngoai
ra, AERMAP con duoc st dung dé tao ludi moi truong tiép nhan (receptor grids
— goi tat 1a ludi moi truong). Do cao cho mdi diém ludi méi truong hoan toan
duogc ty dong chi dinh thong qua AERMAP. Véi mbi diém tiép nhan, AERMAP
chuyén cac thong tin dén AERMOD nhu sau: d cao trén muc nudc bién trung
binh (zr) va thang do6 cao dia hinh cu thé cua vi tri tiép nhan (hc), vi tri cia tirng
diém (xr, yr).

Céc thuat toan co s ciia md hinh phan tin AERMOD gom: INTERFACE,
AERMET va AERMAP bao gom:

+M0 ta ddy du vé cac thuat toan AERMET cung cap cac thong s6 PBL
dinh lugng theo gio;

+Phuong trinh ndng d6 tong quat véi cac diéu chinh cho dia hinh;

+ Thuét toan phan tan va do nang vét khoi thich hop cho ca 16p bién dbi
luu va on dinh;

+ Xur 1y su khong dong nhat cta 16p ranh gidi;

+ Céc thuat toan dé phat trién bién dang thang dimg cua cac thong sb khi
tuong can thiét;

+ X 1y 16p ranh gidi do6 thi vao ban dém;

+ X1 Iy dong khi downwash;
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+ Tang cudng sy phan tn xung quanh do sy udn khuc ctia dong khi.
1.4.2. 1 Bac trung cua mo hinh AERMOD

M6 hinh AERMOD m6 phong phén tan dong khi ¢ trang thai 6n dinh khi
gia dinh rang ndng d6 cua khi phan tan 6n dinh & tat ca cac khoang cach mé
phong st dung dit lidu khi twong trung binh gio. Gia dinh trang thai 6n dinh nay
mang lai két qua mo phong sat thyuc té vi sd liéu théng ké vé phan bd noéng do
duoc quan tam hon la néng dd cu thé tai cac dia diém va thoi diém cu thé.
AERMOD duoc thiét ké dé xur 1y tinh toan cac tic dong 6 nhiém & ca dja hinh
bang phang va tham chi 13 phuc tap trong cung mot khuén kho mé hinh. Tuy
nhién, trén thuc té vdi cau trac AERMOD thi khong can dic diém dia hinh (bang
phang, don gian hay phtrc tap) lién quan dén chiéu cao ng thoat khi vi cac diém
tiép nhan ¢ tat ca cac d6 cao duoc xtr Iy voi cing mot phuong phap luan chung.
Pé xac dinh dang cua phuong trinh ndng 6 AERMOD, can md phong dong thoi
v6i dit lidu dia hinh. Trong 16p bién 6n dinh (SBL), phan bb néng do duoc gia
dinh 1a Gaussian theo ca phuong phuong ngang va thang dting. Phan b6 ngang
trong 16p bién dbi luu (CBL), dugc gia dinh la Gaussian, con phan bd doc duoc
md ta voi ham mat dd xac suat hai chiéu Gauss.

Tai nhitng dia hinh phtrc tap, mé hinh AERMOD két hop 1y thuyét phan
tang khi quyén cho cac diéu kién phan tang 6n dinh. Khi thich hop, dong khi
dugc mo hinh hoa chinh 1a két hop cuia hai truong hop: mot dong khi theo dia
hinh (phan tmg theo dia hinh) va dong khi nam ngang (tic dong dia hinh). M6
hinh AERMOD xtr ly viéc tinh toan cac tic dong 6 nhiém & ca phuc tap va dia
hinh bang phang trong cing mot mo hinh toan. Tém lai, trong cac dong khi 6n
dinh, cau triic khi quyén 2 ting dugc phat trién trong d6 16p dudi van nam ngang
trong khi 16p trén ting 1én dé cao hon bé mat trén dia hinh. Dong chay hai 16p,
dugc phan bi¢t & d§ cao duong phan chia (He) duge ching minh thong qua céc
thi nghiém trong phong thi nghiém [14]. O diéu kién trung tinh va khong 6n dinh
Hc =0.

Tai cac khu vuc thanh thi, mé hinh AERMOD s& xac dinh ban chét phan
tan cua l16p bién d6i luu hinh thanh trong diéu kién ban dém thong qua sy hdn
loan so véi 16p bién ¢ ving nong thén 1ién k&, 6n dinh. Theo [15] sy hdn loan
khi quyén 1a két qua cua thong luong nhiét d6 thi va tang khi quyén hdn hop do
uoc tinh tir chénh 1éch nhiét d6 1 do thi.
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Tom lai, AERMOD dugc ap dung cho hau hét cac dia hinh, vung ndng
thon, thanh thi, bang phang, phtic tap va cac loai ngudn thai nhu ngudn diém,
ngudn duong, ngudn dién tich. Két qua moé phong dudi dang hinh anh khong
gian 2 chiéu, 3 chiéu, giup nguoi dung d& dang nhén thiy nhitng tic dong cua
khi thai 1én noi khao sat [16].
1.4.2.2 Phuong trinh phan tan chu dao cua AERMOD

M6 hinh AERMOD mé phong su lan truyén cia khi thai 1a su két hop ciia
hai truong hop gidi han sau: dong khi bam theo dia hinh va dong khi ngang (tac
dong dia hinh). Bé1 vay trong tat ca céc tinh huéng, téng néng do khi thai tai mot
diém bi gidi han béi cac tinh toan ndng do tir cac trudng hop nay.

O dia hinh bang phang, hai trang thai nay 13 trong ty nhau. Dya vao su
két hop khai niém vé do cao hop 1y phan chia, & dia hinh cao, téng néng do cua
AERMOD duoc tinh bang tong trong s ctia cac ndng do lién quan dén hai truong
hop gi6i han nay. B6 tién xtr Iy dit liéu dia hinh AERMOD (AERMAP) st dung
dit liéu dia hinh d3 duoc ludi hoa dé tinh toan do cao dai dién anh huong boi dia
hinh (hc) cho timg diém tiép nhan ma tai vi tri d6 AERMOD s& tinh toan cac gia
tri He cu thé ctia diém tiép nhan. Thong qua cach tiép can nay, AERMOD xtr ly
viéc tinh toan céac tac dong 6 nhidm & ca dia hinh cao va dia hinh bang phang
trong ciing mot md hinh toan, tir d6 loai bo su can thiét phai phan biét giita cac
cong thirc cho dia hinh don gian va phtc tap (theo yéu cau ciia cac mé hinh quy

dinh trude day).

HCJI
e e —— R e Trang thdi
R / cum khi
[ o T T zr ndm ngang
H’ Be mét phan xa Diém tiép nhan
= '
- - e
/_:;'i R R T Trang thdi
P - b mhfp an cum khi theo
[ dia hinh

j Bé mat phan xa \
z
/ v P

Hinh 1. 5 Cach tiép cin hai trang thai ciia mé hinh AERMOD

Cong thire tinh trong sé yéu cau tinh Hc (46 cao dudng phan khi toi han).
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Str dung h, (chiéu cao dia hinh tai diém tiép nhan) tur bo tién xir Iy AERMAP, ta

tinh He:
h

%uZ{Hc}z j "N2(h, - z)dz

H,
Trong d6

u?{H_}:Van toc gi6 tai d6 cao H,

1 r
“uH} = || < N2(h, — 2)dz,{H}: N = 2 3—2]5:phén bb Brunt— Vaisala

h.: Do cao dia hinh anh hudng dong khi nhiéu nhat tai 1an can diém tiép nhan

Trong sb cua hai trang thai cum khi phu thudc vao méi quan hé giira H,
va nong d6 déng gop vao tong nong do theo phuong dung tai vi tri diém tiép
nhan. Gia st van toc gi6 tang theo dd cao, khi d6 H, sé la do cao & téng khi
quyén 6n dinh noi ma dong khi c¢6 du nang lugng dong luc dé vuot qua sy phan
tﬁng va do cao cua dia hinh.

Trong ) trang thai cum khi duogc tinh theo cong thure :

[f=0,5(1+¢,)
Ti 1é khdi luong cum khi dudi H,. dugc tinh nhu sau:

H.
Jy < Cslxy, ¥y, 2, }dz
CS{xT' yT’ Zr}dz

Pp =

157 €5 {xy ¥y 2,;} dz _ Khi Ingem khi dif,

[y Cs{xy.¥r.zy}dz  Tngkhilng

Pp =

Khi cum khi duéi do cao H.(¢, = 1, f = 1), néng d¢ chi duoc xac dinh
theo cum khi nam ngang. Khi cum khi hoan toan nam trén d¢ cao dudng phan

khi t6i han hay khi quyén trung hoa hodc d6i luu, @, = 0,f = 0, 5.
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C Téng = f CNgang + (l-f) CDia hinh

Khéi hreng trén He

Cum khi ndm ngang

Cum khi theo dia hinh

Hinh 1. 6 Cum Kkhi tirc thoi va cum khi trung binh chung trong CBL

Cong thtrc chung ciing c6 thé dugc viét lai dudi dang:

0
Cx,y,2) = (2) Py 3P,z )
Q: Van tdc phat thai

u: Van toc gio hiéu qua

P,; P,: Dong gop ndng do lan luot theo phuwong bén va phuong ding

AERMOD gia dinh phan b6 Gauss cho dong gop nong do phuong bén va

c6 phan bo Gauss doi vo1 phan bo van toc ding ¢ cac tang hoa tron doi luu.

phuong ding trong SBL, phuong bén cho CBL. Phuong ding trong CBL khong

AERMOD mé phong 5 loai cum khi khac nhau: truc tiép, gian tiép, xAm

nhap, phun, 6n dinh.

Trong diéu kién d6i luu (L<0), phan bd ngang van 1a phan bd Gauss, con

phan bd ding la su két hop cua ba loai cum khi:

e Cum khi tryc tiép trong tang hoa tron lic dau khong tuong tac voi

16p trén cung cua tang hoa tron

e Cum khi gian ti€p trong tang hoa tron bay 1én cao va luc dau co6 xu

ALY

hudng “danh vong 1én

(loft) gan 16p trén cung cua tang hoa tron

e Cum khi xam nhap duoc thai vao tﬁng hoa trén nhung do tinh chét

ndi n6 xam nhdp vao tang on dinh trén cao.

Trong diéu kién d6i luu, AERMOD ciing giai quyét mot trudng hop dic

biét 1a ngudn thai phun noi ma dinh 6ng khéi (hay do cao phat thai) 16n hon do

cao hoa tron. Ngudn thai phun s& duge mo phong nhu cum khi trong diéu kién
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6n dinh, tuy nhién sy anh huéng cua chay rdi va gié trong tang hoa tron dugc
tinh toan dong nhat nhu cum khi di ngang qua ting hoa tron dé dén diém tiép
nhan.

AERMOD giai thich sy bién thién phuong dimg cua khi twong thong qua
cac gia tri hiéu qua nhu van tdc gi6, su hoa tron va ti 1€ thoi gian Lagrangian. Do
la m6 hinh m6 phéng cum khi trang thai 6n dinh, AERMOD str dung nhirng gia
tri don ctia mdi bién khi twong dé thé hién trang thai 16p phéan tan cho mdi khoang
thoi gian mo phong (dién hinh 1a 1 gio). Cu thé, cac tham s hiéu qua duoc xac
dinh dua trén cac gia tri trung binh tir ban mé ta dir liéu thoi tiét trong 16p giita
trung tdm cum khi 1a diém tiép nhan. Cac bién va tham s hiéu qua dugc ki hiéu
thém dau « trén dau.

Nong do tir nguon thai tryc tiép:

Calxy,yr 2}

_ Qf» F z‘x’ A
V2mii Y m=0 O z;j
(z+ W4 + 2mz;)?

Zagj )

( (Z — qld] — Zmzi)2>
exp\| — >
207

+ exp (—

ij
lpd] ES hS+Ahd+_7

Nong do tir nguon thai gian tiép'

Gty ) = ZZ

j=1m=0

(z—Wg + Zmzi)2
207

2072

( (z+ Wy — 2mzi)2>
exp —
zj

+ exp (—
Nong d6 tir ngudn thai xAm nhap:
Cp{xr: Yr 2} =

Q(l fp)F Z

uazp

(Z ep 27nzieff) 2
exp 20’%1,

Z+ hop + 2mz;5¢)?
+exp( - ( ep leff)
202,
Dy doan nong do trong SBL:
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DPdi v6i diéu kién ¢d dinh, néng dd tuan theo phan bd Gauss, diéu nay
tuong tu nhu nhiéu mé hinh mé phong cum khi trang thai 6n dinh khac:
Cs{xr' Yr Zr} =

2 F Yine—on [exp (— S )2) + exp (— (z+heS+2mzie”)2)]

V2TUOo 45 Za%s Zags

Zieff = MAX[(hes + 2, lsazs{hes}; Zim)]
Xt Iy cac dudng udn cong cum khi mit bén:
Dbi v6i cum khi dinh lién két chit ch&, ham phan bd ngang ciing 1a phan

bo Gauss:

F

1 —y?
ye = Jama, P (2—)
Trong d6 a, la tham s6 phan tan bén
Uéc luong hé sd phan tan:
Tong hé s6 phan tan khong bao gom hién tugng building downwash duoc
tinh toan trong cong thirc chung nhu sau:

2
Y,z

Trong do, ki hi€u y,z dugc loai bo khoi o, vi gia dinh 6y, = 04

— 2 2
0y, = Oyaza + Op

Phan tan tir sy chay réi khong khi xung quanh:
Phan tan bén tir su chay réi khong khi xung quanh

o,X
g =
ya x/u
U1+ 55—)P
(1 +37,)
o,X
Oya = = P
u(l+ aX)
a =782k

max

Phan tan dtng tir sy chay rdi khong khi xung quanh

_ hes hes
Ozas = ( - z_) Ozgs + (Z_i)azes

Thanh phan phan tan n6i (BID) clagy, va g,
7y = 2428

V2
Ah: Do tang chiéu cao ctia cum khi phit hop voi timg loai cum khi (truc tiép, gian
tiép, xam nhdp va on dinh).Ahg(truc tiép), Ahy(6n dinh) dugc huéng dan tinh
phia sau.Ah, = h,, — hs (xam nhap).
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Giai quyét hién tuong dong khi ha xudéng do anh hudng cua cac toa nha (building
downwash):
Ciotat = VYCprime + (1 = ¥)Cagrmon
Trong d6
Cprime:12 néng do udc luong tir thuat toan PRIME véi dau vao khi tuong tir
AERMOD: 12 ndng d6 udc lugng tir AERMOD ma khong tinh hiéu tng duong
€ khi cua cac tdoa nha (building wake).
Trong sé ygiam theo ham e mii v6i khoang cach dung, bén va cudi gi6 tir dudng
ré khi. N6 duogc tinh tir tinh toan PRIME nhu sau:
—(x=0)?\ (0= 0y)?\  [(—(Z— 0,5
re e (S (e (Ta)

xg yg
Tinh toan do nang cum khi trong AERMOD

D0 nang cum khi trong CBL:

Nguén truc tiép:

juz 27 up

Ngudn gian tiép:
2F,z; 1 x
Ahi — ( b4i s

Ngudn xam nhép:

hg + z;
h 2

ep = +0,75Ah,,

D0 nang cum khi trong SBL:

Ah =2 66 o AN Fm  (N'Z\ N'x)\ 1

Mo ta ngudn phat thai:

AERMOD cho phép ngudi ding mé ta ngudn phat thai 1a ngudn diém,
dién hay thé tich. Ngoai ra, mo hinh con c6 kha niang mo ta cac ngudn phat thai
c6 hinh dang phirc tap, bat quy tic.

Nguon diém duoc mé ta chinh xac twong ty nhu md hinh ISC3 (Co quan Bao vé
Moi truong Hoa Ky nam 1995). Dir liéu dau vao bao gém vi tri, cao d0, toc do
phat thai, d6 cao 6ng khoi, nhiét d6 khi phat thai, van tdc thoat khi va duong kinh

trong cua 6ng khoéi. Nhiét do, van tdc thoat khi, duong kinh dugc st dung dé tinh
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toan do nang cum khi.

Ngudn thé tich ciing yéu cau nhitng dit liéu dau vao tuong tu nhuw mé hinh 1SC3.
Céc dir li€u do 1a vi tri, cao d (tuy chon), d0 cao phat thai, tde do phat thai, kich
c& cum khi bén ban dau (o) va kich c& cum khi dimg ban dau(o,). AERMOD

khac ISC3 & viéc thém binh phuong cho cong thire tinh kich c& cum khi:

2
y

03 =05+ 05

Trong do

0y, Kich c& cum khi nam ngang ban dau

ay;: Kich c& cym khi trude khi tinh toan kich ¢& ban dau

a,: Kich c& cum khi két qua sau khi tinh toan kich ¢& ban dau

Nguon dién duoc phat trién tir quy trinh sdn c¢6 cia mo hinh ISC3. Ngoai dit liéu
dau vao 1a hinh vudng hay hinh chit nhat, nguon dién con c6 thém hinh tron hay
da giac. Pa gic t6i da 1én dén 20 dinh. Hinh tron duoc xac dinh bang vi tri tim
va ban kinh. M6 hinh AERMOD sir dung thong tin ndy dé tao ra mot da giac 20
canh gan tron twong duong cing dién tich hinh tron. Nhu ISC3, AERMOD ciing
cho phép tinh todn chu ki ban ra don gian.

1.4.2.3 Module AERMET

a. Xw ly dir lieu AERMET

Module AERMET dugc cho 1a xtr 1y 3 loai dit li¢u sau:

+ Dit liéu quan tric bé mit hang gio do co quan khi twong Qudc gia (Vi
du NWS cua US) hodc cuc Hang khong thu thap hang gio tai cac san bay (Vi du
FAA cua US);

+ Dit liéu quan tric tham khéng trén cao, tin sut quan tric hai lan mdi ngay;

+ Dir liéu thu thap duoc tai chd hay tai dia diém cu thé hay dit liéu khi
tuong tién lugng duogc xur Iy thong qua mot bd xur Iy (Vi du Giao di¢n M6 hinh
Mesoscale (MMIF)).

Dit liéu s& duoc xir Iy trong ba budc riéng biét, mdi budc dugc yéu cau

chay doc 1ap vai chi tiét tirng budc.
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Surface v v Observations
Observations Observations Parameters
M
1-min ASOS SRS
Merged Data:
Up':)ae\:lAir Extract | Extracted o QAd Merge | 24-hrBlocks Stage 3
Soundings g Soundings Soundings
Raw QA'd
o5 A ; -
Site-specific @ »| Site-specific Merge > Profile File
Data Data
Stage # | 1 | 1 I 2 | 3

Hinh 1. 7 So' @b qua trinh xir Iy dir li¢éu cia AERMET

Pau tién 1a trich xut dir liéu bé mat va khong khi tir cac tép dit liéu quan
trac. Tai budc 1 nay, chat luong cua dit liéu tham khong, di liéu bé mat, va dia
diém cu thé dong thoi duoc danh gid. Budc thir hai 12 hop nhat va két hop tham
khong va dir liéu bé mit thanh cac khoang thoi gian hoic khoi 24 gid riéng biét.
Budc cudi cung, dir liéu hop nhat s& dugc tinh toan cac thong sb 16p bién theo
yéu ciu cia AERMOD va hai tep dir li¢u khi tugng co thé sir dung tryc tiép trong
AERMOD.

b. Truong dit liéu duwoc su dung
Nham cung cap dit liéu khi twong cho md hinh AERMOD, module
AERMET str dung cac truong dir li¢u khi twong nhu sau:
« Ty 1& tbc do ddi luu, w* (m/s)
« Thong lugng nhiét (W/m?)
« Toc dd ma sat bé mat, u* (m/s)
« Ty 1¢& giam nhiét do trén tang hdn hop (K/m)
« Do dai bé mit nham, zo (m)
« B§ dai Monin-Obukhov Length, L (m)
« Chiéu cao tang d6i luu (m)
« Chiéu cao tang d6i luu co hoc (m)
« Suét phéan chiéu Albedo
« Toc do gi6 quan trac (m/s)
« Huéng gi6 quan tric (degrees)
- D6 cao quan tric dit liéu gid (m)
« Nhi¢t do ngoai troi (K)
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« D6 cao quan tric nhiét d6 ngoai troi (m)

« Ty 1¢ Bowen

- Ap suit bé mit (mb)

« Luong mua/gio (mm)

« D6 am twong ddi (%)

« Mtrc d che phu may (tenths)
1.5 Ung dung ciia mé hinh AERMOD va LandGEM trong danh gid sw lan
truyén cdc chit é nhiém

Mot nghién ctru [2] Cac BCL xép thu ba trong s cac nguén khi mé-tan do
con nguoi tao ra trong khi quyén, diéu nay khién chiing tré nén quan trong trong
viéc tinh toan ngan sach khi métan toan cau. Nghién ciru ndy co gia tri quan trong
trong viéc tim ra su phét thai khi metan tir hai BCL & thanh phd Dhaka bang cach
str dung cadc mo hinh du doan khac nhau cung voi phép do tai chd. Nghién ciru
nay da sang loc mot phuong phap ude tinh phi hop trong sé sau mé hinh du doan
khi métan ndi tiéng. Phuong phéap do truc tiép (In-situ) khi mé-tan (mé-tan: 19,02
Gg/nim) va md hinh Land-GEM-V-3.02 (SP1) (mé-tan: 25,95 Gg/nam) cho két
qua uéc luong rat gan. Nhu vy, mo hinh SP1 ¢ thé phu hop dé du doan khi
metan tur cac bai rac & Bangladesh.

Theo [1] luong khi thai CH4 va CO, tir mot bii rac & dong bac An P duoc
wdc tinh nho stir dung budng thong luong tir thang 9 nam 2015 dén thang 8 nam
2016. Ty 1& phat thai trung binh ctia CH4 va CO; la 68 va 92 mg/phit/m?. Luong
khi thai cao nhat vao mua he trong khi thip nhat vao mua dong. Sy bién ddi ngay
dém cua luong phat thai cho thay luong phét thai tuan theo xu huéng tuong tu
nhu nhiét d0 trong tat ca cac mua. Hé sb tuong quan ctia CH4 va nhiét do mua he,
gi6 mua va mua dong lan luot 14 0,99; 0,87 va 0,97. CH, do duoc trong nghién
clru ndy nam trong pham vi cia cac nghién ctru khac trén thé giéi. Phuong phap
tam giac stra d6i (MTM), m6 hinh IPCC va m6 hinh phat thai khi bai rac USEPA
(LandGEM) da duoc str dung dé du doan lugng phat thai CHy4 trong ndm nghién
ctru. Nghién ctru ndy nhdn manh tim quan trong cta thanh phan phan huy sinh
hoc cuia chét thai va khi twong, dong thoi chi ra nhitng han ché ciia cic mo hinh
phat thai bai rac dugc st dung rong rai.

Hay nhu [17] cho ring qua trinh phan hay sinh hoc ky khi ctia chit thai ran

d6 thi tao ra mot lwong 16n chat gay 6 nhiém khong khi. Vi vay, diéu quan trong
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1a phai udc tinh chét lugng va sé lugng chit khi 6 nhiém phat thai tir cac BCL
trén toan thé giéi. Muc dich cua nghién ctiu nay 13 dy doan luong khi métan,
carbon dioxide, carbon monoxide va cac hop chat hitu co khong chira metan thai
ra tr bai rac Shahrekord, Iran. M6 hinh LandGEM do Co quan Bdo vé M6i truong
Hoa Ky gidi thiéu di duoc st dung dé du doan luong khi noi trén. Ngoai ra, md
hinh AERMOD View con dugc st dung dé wge tinh mirc do phat tan cac chit 6
nhiém phat thai tir bai rac Shahrekord vao khi quyén. Dit liéu do ludng, yéu cau
co ban nhét dé cac mo hinh hoat dong, duoc thu thap tu T6 chirc Khi tuong Cong
hoa Hoi gido Iran. Két qua cho thdy luong khi métan, carbon dioxide, carbon
monoxide va cac hop chat hitu co khong chira metan ti da s& dugc thai ra tir bai
rac Shahrekord vao nam 2021. Nguoi ta ciing tinh toan chi tiét rang 114 triéu m3
khi métan s& duge thai ra tir ndm 1997 dén nam 2023, véi tiém nang phat di¢n
188100MW. Mo hinh phat tan chit 6 nhiém vao khi quyén cho thay nong do chat
6 nhiém do BCL phét thai nam trong mirc cho phép tai thanh phd Shahrekord.
Tai Panama, nhom nghién ctru [18] nghién ctru Iuwgng khi thai tir bai rac va
céc rui ro lién quan dén moi truong va stc khoe ¢ Thanh phd Panama, nham muc
dich nang cao nhan thirc ctia ngudi dan vé tac hai cua viée tiéu thu tai nguyén vo
trach nhiém va viéc tao ra chat thai ran khong chii y ma né dugc xir Iy mot cach
khong kiém soat tai cac bai chon 1ép. Dir 1i€u thuc nghiém vé Cerro Patacon, bai
rac cua Thanh phé Panama duogc thu thap dé mo ta hién trang xur 1y rac thai do thi.
Mudi mo hinh tao khi métan da biét da duoc st dung dé udce tinh toc do phat thai
khi métan hang nam tir bai rac trong khoang thoi gian 100 nim bat dau tir khi
thanh l1ap vao ndam 1986. Ttr cac m6 hinh dugc str dung, mo6 hinh GasSIM da dugc
chon dé uéc tinh toc do phét thai ciia sau mo hinh dai han, chat gay 6 nhiém khong
khi nguy hiém. M6 hinh phan tan nguon AERMOD dugc sir dung dé mo phong
su phan tan ngudn theo hudng gi6 trong khi quyén theo mirc d6 tap trung trén cac
cong ddng bi anh hudng gan d6; két qua di dugc anh xa trong Google Earth. Su
dong gop twong ddi cua dan sb cua 32 thi tran tao nén Thanh phd Panama vao
luong rac thai du bao vao nam 2023 va ty 1& phat thai cac chat giy 6 nhiém khong
khi nguy hiém lién quan tir bii rac da duoc danh gia. Ngudi ta nhan thiy rang
Cerro Patacon s€ tao ra 45% san lugng khi métan trén toan quéc vao nam 2023;
trung binh 14 47 Gg. Chat thai ran do 1,5 triéu cu dan cua Thanh phd Panama tao

ra anh hudng dén stc khoe ciia ~73.600 cu dan trong cac cong dong 1an can thong
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qua viéc phat tan cac chit 6 nhiém khong khi nguy hiém c6 ngudn gdc tir bai rac.
Ty 18 phat thai cao nhét 1a tir hydrogen sulfide va dichloromethane, phan 16n co
thé 1a do chat thai do cong ddng Juan Diaz va Tocimen tao ra. Nong do hydro
sunfua va benzen vuot qua ndng do tham chiéu (yéu té khong chéic chin kéo dai
ba bac d6 16n) trong tit ca cac cong dong va nam dugc mo phong. Nong do vinyl
clorua cao hon RfC d6i véi tat ca cac cong dong va s6 nam duoc mod phong, ngoai
trir nam 2018 ddi véi 12 cong dong.

Qua trinh phat trién do thi hoa, cong nghiép héa dan dén nhiing tac dong
tiéu cuc song song v6i nd d6 1a su suy giam vé chat luong méi truong khong khi.
Viéc do dac thuc té doi khi kha mat thoi gian va chi phi tén kém, doi hoi con
nguoi can ¢ nhitng bién phap kiém soat méi trudng tdi wu hon. Do d6, cac cong
cu md phong lan truyén chét khi 6 nhiém trong moi trudng ra doi va ngiy cang
phat trién. Khong chi trén Thé Gidi ma ngay tai Viét Nam ciing da c6 rat nhiéu
cong trinh khoa hoc nghién ciru, khai khac vé phia canh nay.

Nghién ctru ciia Nguyén Thi Lan Anh (2015) [27] “Ung dung mé hinh
AERMOD md phong va danh gia 6 nhiém khong khi tir hoat dong san xuét cta
nha méay gang thép Formosa Ha Tinh dén mai trudng”. Dé tai tap trung nghién
ctru: Panh gia hién trang chat luong moi truong khong khi tai khu vuc du an, thu
thap s6 liéu vé ngudn thai du kién cua nha may, s6 liéu khi twong va dir liéu 1am
ban d6 dia hinh. Mat khéac thu thap thong tin vé cac khu vuc nhay cam quanh khu
du an. Dya vao két qua chay mo hinh AERMOD, d¢é tai da thyc hién du bao va
xay dyung ban d6 phan bd 6 nhiém SO,, NO,, TSP theo cac kich ban dé danh gia
6 nhiém trong truong hop xau nhat.

Mot dién hinh nghién ctru khac trong viéc tmg dung mé hinh AERMOD la
cta nhom tac gia Dao Quang Tri va ¢s (2023) [28] (Tap chi Khi tuong thiy van)
d3 ung dung mo hinh AERMOD trong viéc mo phong sy lan truyén bui PM 2.5
do phat thai cac khi 6 nhiém phat sinh tir cac phuong tién giao thong co gidi duong
bo & thanh phd Ha Noi theo kich ban bién ddi khi hau va quy hoach phat trién
giao théng 2030 -2050. Két qua mo phong cho thay véi tinh trang bién doi khi
hau va quy hoach nam 2030 va 2050 thi lugng bui PM 2.5 xu hudng ngay cang
tang, dién tich anh hudng ngay cang 16n. Nghién ctru nay khang dinh viéc str dung
md hinh AERMOD 14 phu hop cho viéc mé phong lan truyén khi ¢ Ha Noi. Nhom

nghién ctru ciing da dua ra dé xuét chuyén dich sir dung cic phuong tién giao
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thong cd nhan sang phuong tién cong cong, st dung nhién li¢u than thi¢n véi méi
truong nham giam thiéu tbi da luong khi thai phat sinh ra ngoai méi truong khong khi.

Hay nghién ctru cia nhom tac gia Huynh Anh Kiét va cs (2023) [29] ‘Ung
dung mé hinh Aermod trong mé phong khuéch tan bui tir cdc nha may nhiét dién
thudc Trung tim Dién luc Vinh Tan”. Trung tdm ndy dang hoat dong 6n dinh gdm
4 Nha may nhiét dién than: Vinh Tan 1, Vinh Téan 2, Vinh Tan 4 va Vinh Tan 4
mo rong cb tong cong suat 4.284 MW. Két qua mo phong khuéch tan bui tir cc
6ng khoi ciia cac nha may dién theo cac kich ban nhu sau: Néu cac cong trinh xtr
Iy khi thai dat hiéu qua, van hanh 100% cong suat thi nong do TSP 16n nhat trung
binh 1 gid dat 207,00 pg/m? trong mua mua va 201,62 pg/m? trong mua kho; Néu
cong trinh xtr 1y khi thai T6 may 1 Nha may dién Vinh Tan 1 gip su cd, khi thai
khong duoc xtr 1y, thai ra moi trudng xung quanh thi ndng d6 TSP 16n nhét trung
binh 1 gi¢ dat 276,58 ng/m?® trong mua mua va 266,45 pg/m? trong mua kho. Khu
vuc chiu anh hudng chi yéu, cach ngudn thai khoang 5,0 km vé phia Bac 1a nui
Linh Son, tuy nhién, nong do TSP van nam trong gia tri gidi han cho phép & tat
ca cac kich ban.

Nhu vy, theo xu huéng chung cua thé gidi, itng dung mé hinh dé kiém ké
phat thai bit dau duoc st dung trong mot vai nam tré lai ddy nhung chwa nhiéu.
Nghién ctru chuyén sau vé anh hudng cta 6 nhiém khong khi xung quanh BCL
con qua it. Can phat huy hét kha ning cac cong cu du bao hiéu qua nhu LandGem
va AERMOD dic biét trong cong tac kiém soat va quan 1y chat lugng méi trudng
khong khi, viéc danh gid va du bao 6 nhiém theo phuong phap dinh lugng 13 hét
suc quan trong, giip cac nha quan 1y hoach dinh chinh sach va cac nha cong nghé

dua ra quyét dinh diing dan trong viéc giai quyét van dé moi trudng.
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Chuong 2 : P6i twong va phwong phap nghién ciu

2.1 Péi twong nghién ciru

D61 tuwong nghién ctru cua du an bao gom khu vuc bai rac tam tai xa Vi

Oai, thanh ph6 Ha Long. Nghién ctru cling tap trung vao cac yéu tb lién quan dén

su phat sinh va kiém soat mui hoi tr cac bai chon 1§p rac thai, dac biét 1a viéc theo
ddi va phan tich cac khi thai nhu CH,4 (metan)

3 g

s M"f@'

va H,S (hydro sunfua).
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> Khbi luong:

Tirngay 01/11/2016 dén hét ngay 30/4/2021, tong khdi lugng chit thai rin
da tap két va luu gitr tai Dy an CTR la: 858.364,84 tan, trong do: nam 2016:
28.425,53 tan; nam 2017: 201.336,05 tan; nim 2018: 185.885,24 tan; nim 2019:
197.564,00 tAn; nim 2020:184.836,25 tan; bdn thang dau nam 2021 14 60.317,77 tan.

- Khu vic 03 BCL tam duwoc INDEVCO di tiép nhan, luu giit chat thai
ran sinh hoat cta cac dia phuong Ha Long, Cam Pha, Hoanh B9, Quang Yén tu
ngay 01/11/2016 dén hét ngay 30/4/2021, véi tong luong CTR di tap két va luu
giit tai 03 hd khoang 860.000 tan.

- Lugng rac tai cac bai chira tam: khoang 860.000 tAn

+ Khéi luong rac tai hd s6 1: 214.453,78 tan

+ Khéi luong rac tai hd s6 2: 234.542,97 tan

+ Khéi lwong rac tai ho s6 3 1a 411.003,25 tan

> Thanh phan: Thanh phan va ty 1 ctia chat thai sinh hoat thong thudng (réc
tuoi) nhu sau:

+ Chét thai phé ligu (thép, sét, nhua,. ) khoi lugng phat sinh chiém 8% téng
khdi luong; khéi luong trén s& duoc thu gom va ban cho céc co so thu mua phé liéu.

+ Chét thai vo co (dét, da, gach, ngoi, cat, dat, sanh su...) chiém 24% téng
khoi luong, cac chét thai nay sé dugc chon 1ap tai hd xir Iy chat thai khong dot duoc.

+ Chat thai c6 thé d6t chiém 68% tong khoi luong.

> Thoi gian hoat dong:

+ BCL tam s6 1 va h6 s6 2 hién di ding tiép nhan rac va trong ciy xanh
chéng x01 mon, tao canh quan.

+ BCL tam sb 3 hién da dung tiép nhan rac. Rac tai hd sb 3 duge phu dat
so sai, khong co h¢ théng thoat khi. Hé théng thu gom nudc ri rac chua tri¢t dé,
mot phan nude ri rac va nudec mua chay tran chay theo cos dia hinh vé hé gom
nudc ri rac tai chan khu vuc chta rac trude khi dugc bom vé hé thu duge trai vai
nhua chéng thim HDPE; mot phan nudc ri rac ngdm xudng dat va chay vé 02
hé nuéc tai phia Dong Nam cua BCL tam s 3.

> Dién tich: Tong dién tich 3 hd rac tam 13 64.850 m?

Cac BCL tam thudc xa Vi Oai, thanh phé) Ha Long, tinh Quang Ninh co6
ranh gidi tiép giap nhu sau:
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- BCL tam s6 1: 14.300 m?

+ Phia Pong va Bac giap d6i cay

+ Phia Nam giap tuyén duong bé téng vao khu chua réc.

+ Phia Tay gidp Nha may xur ly rac thai cua Cong ty tap doan INDEVCO

- BCL tam s6 2: 10.250 m?

+ Phia Bic giap tuyén dudng bé tong vao khu chira rac.

+ Phia Nam giap song Dién Vong.

+ Phia T4y va phia Pong giap khu vuc trong cay

- BCL tam s6 3: 40.300 m?

+ Phia Ty va Nam giap tuyén duong bé tong vao khu chira rac.

+ Phia Bic giap doi dat.

+ Phia Pong giap d6i cay.

% Pham vi nghién ctru:

Khong gian nghién ctru la khu vuc xung quanh bai rac, trong pham vi 10km
liy bai rac lam trung tim. Thoi gian nghién ciru 14 thoi diém bii rac bat dau hoat
dong cho dén lic dong cira, ngoai ra qua trinh mo phong phat sinh khi thai dugc
dy bao dén nam 2027.

2.2 Phuwong phap nghién ciru:
2.2.1 Phuwong phdp diéu tra, phong vdn thu thdp tai liéu so cdp:

Phong van nhimg ngudi quan 1y bii rac, diéu tra vé hoat dong va tac dong
ctia bii rac téi mot sé ho dan xung quanh, diéu tra thuc dja dé nim 16 dugc dia
hinh, cac yéu t6 tu nhién xung quanh BCL rac.

2.2.2 Phwong phdp thu thap tai lidu thiz cap

- Dt li€u phan tich moi1 truong

- Dit liéu c4c nam vé hoat dong cua bai rac

- Dit liéu vé thanh phan réac thai cta bai rac

- Dit liéu kinh té x4 hoi dia phuong
2.2.3. Phuong phdap mé hinh hoa

St dung mo hinh LandGEM (US-EPA) dé wdc tinh tai lwong phat sinh cua
khi thai tir bai rac, tap trung vao cac khi gdy mui nhu H,S, CH,4. Phién ban mo
hinh str dung 14 phién ban cap nhat nhat LandGEM 3.02 nam 2020.

Khi nha kinh tir BCL duogc udc tinh theo mo6 hinh LandGEM (Landfill Gas
Emissions Model) cua Co quan Bao vé moi truong Hoa Ky (US-EPA). Phién ban
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mo rong hién nay 1a LandGEM v-3.03 va dugc st dung tinh todn khi nha kinh
phat thai & cac BCL CTR tam tai xa Vii Oai, thanh phd Ha Long, tinh Quang Ninh
trong nghién ctru nay. Trong nghién ctru nay chi tinh dén lugng khi gay mui phat
sinh trong bi réc tir qua trinh phan hay céc chét hitu co.

St dung moé hinh AERMOD (US-EPA) dé mé phong qué trinh lan truyén
cua céc khi doc phat sinh tir bai rdc ra ngoai moéi truong. Trong nghién ctru nay,
md hinh AERMOD View version 10.2 dugc st dung, M6 hinh c6 m s6 ban quyén
Series #AER0010671 va ma sd chimg tir 210820275 cua Lakes Environmental
Software (gidy xac nhan dinh kém trong Phu lyc cta ludn vin).

Mo hinh AERMOD la chit viét tit ciia cum tir The ASM/EPA Regulatory
Model. M6 hinh AERMOD dojgc phat trién dya trén mé hinh AERMIC béi co
quan khi tuong va cuc bao vé méi truong Hoa Ki. Mot nhom lam viée hop tac cua
cac nha khoa hoc tir AMS va EPA, AERMIC budc dau di duge hinh thanh trong
nam 1991. Sau d6 AERMIC phat trién thinh AERMOD. Va duoc chinh thuc sir
dung vao ngay 9/12/2005.

Co s6 cua phuong phap ndy 13 ding mé hinh lan truyén chat 6 nhiém két
hop véi cac tham sb vé su khuéch tan rdi khi quyén dé xdy dung bai toan vé qué
trinh lan truyén chat 6 nhiém trong méi truong khuéch tan réi. Két hop véi viéc
khéo sat, dit liéu do dac thuc té dé kiém tra do chinh xac cua mo hinh. M6 hinh
sau khi kiém nghiém dugc sir dung dé tinh toan phan b nong d6 chat 6 nhiém
cho cac vung nghién ctru va cac vung khac co6 tinh tuong tu.

2.2.4. Phwrong phdp phan tich s6 lidu va téng hop két qud

Céc dir liéu dau vao nhu diéu kién khi twong, dia hinh, dir liéu méi trudng
nén, tham phu bé mat dat duge chuén bi theo dang format dir li¢u cua mo hinh
LandGEM va AERMOD. Két qua thu dugc sau khi chay mo hinh 12 cac bang s6
lidu phat thai cta cac chat can quan tam, kich ban mé phong pham vi anh huéng
su lan truyén cac chit 6 nhiém.

2.2.5. Phirong phdp tham khdo y kién chuyén gia

Tham khao y kién chuyén gia va tinh kha thi, do tin cay ciia két qua mo phong.
2.3. Thiét ké khu vuc tinh toan va dic diém cac hd rac

Dir li€u thot gian hoat dong, dién tich va tai lugng ctia cadc BCL rac thai s€
dugc str dung cho mé hinh LandGEM dé danh gia tai luong phat sinh cua céc

chat giy 6 nhiém trong méi trudong khong khi tir bai rac. Tai lugng khi thai s&
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tiép tuc duoc sir dung 1am dir liéu dau vao cho mé hinh khuéch tan khi quyén

AERMOD. Béng tong hop khéi lugng rac dugc thé hién dudi day.

Bang 2. 1 Bang tong hop lwong rac di chira ciia cac BCL (tin)

Thoi diém tiép nhan rac | H6 tam s6 1

Ho tam so0 2

Ho tam so 3

T11/2016 - T12/2016 13,117.73 Chua str dung
2017 201,336.05 Chua str dung
T1/2018 - T11/2018 234,542.97

T12/2018 - T12/2019 San lap, San lap, trong 165,849.23
2020 tréng cay cay 184,836.25
T1/2021 - T4/2021 60,317.77
Tong (tin) 214,453.78 234,542.97 411,003.25

tinh toan, diéu d6 duoc thé hién chi tiét tai Hinh 2.3 va Bang 2.2.

(Céng ty c6 phan tdp doan INDEVCO)
Dua trén thiét ké thuc té ctia khu vuc cac BCL rac thai va vi tri cta khu
XLCTR ciia cong ty INDEVCO, thiét ké tinh toan bién gidi cac khu vuec BCL dé

UTM North [m]
2327500 2328

W8e N
[Dound™ "”"-m,,,,,,v,q..sﬂ""

y\l"'

2

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Hinh 2. 3 Thiét ké vi tri bién ciia khu vue chén ldp CTR ciia cong ty

INDEVCO va vi tri cac BCL trén mo hinh tinh toan
Bang 2. 2 Vi tri dia gi6i chi tiét BCL s6 1,2,3

BCL

BCL s6 1

BCL s6 2

BCL s6 3

Canh

X

Y

X

Y

X

Y
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1 727426.1| 2327291 | 728004.9 | 2327545 | 728231.7 | 2328181
2 727449.8| 2327240 | 728038.8 | 2327480 | 728309.5 | 2328100
3 727500.6| 2327216 | 728106.5 | 2327480 | 728340 |2328052
4 727558.1| 2327244 | 728136.9 | 2327514 | 728360.3 | 2328059
5 727598.7| 2327301 | 728126.8 | 2327545 | 728387.4 | 2328110
6 727537.8| 2327359 | 728089.5 | 2327602 | 728421.2 | 2328228
7 727473.5| 2327392 728414.5 | 2328289
8 727436.3| 2327359 728363.7 | 2328391
9 727432.9| 2327325 728296 | 2328361
10 728289.2 | 2328310
11 728248.6 | 2328283

Cao do Tu 11-25m Tur 8 - 19m T 21-50m

Di¢n tich tuong

. 14.300 10.250 40.300

doi (m?)

Cao d¢ trung

. 17 13 35

binh (m)

Cao do phat thai

20 17 40

(m)

2.4 Phwong an thiét ké mién tinh va luéi moi truong (receptor grids)

Thiét ké mién tinh cta khu vuc BCL tam duoc léy tor khu vuc trung tam

xur Iy CTR cua cong ty INDEVCO lam trung tdm, ban kinh vung tinh toan la

10km. Luéi tinh méi trudng duge thiét ké 1a ludi Uniform Cartesian Grid voi

khoang cach cic diém tiép nhan duoc chia déu. Mdi chiéu Bic — Nam va Dong

— Tay déu duge chia thanh 101 diém, mdi diém cach nhau 200m. Nhu vay toan

bd mién tinh s& co tong s6 6 ludi 1a 101 x 101 = 1201 6 ludi. Thiét ké luéi tinh
chi tiét dugc thé hién tai Hinh 2.4. Thiét ké mién tinh toan chi tiét cac thong sd

khi tugng va mit dat duoc thé hién tai Hinh 2.5.
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Hinh 2. 4 Thiét ké mién tinh, lréi mdi truwong

Legend
/. Biéntinh khu virc Du 4n
Mui tinh 10x10km Albedo/Bowen Area
Mui tinh surface roughness
Surface Station
Trung tam khu viec Du an

1fac5 Station AReference Point

N, Center location
\

Hinh 2. 5 Bién tinh ty 1¢ Bowen va suét phan chiéu Albedo trén nén anh vé tinh
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2.5 Cac dir liéu dugrc sir dung trong moé phong
2.5.1 Dir liéu khi tuwgng

Trong qua trinh thuc hién mo phong, dit liéu khi tugng dugc st dung cho
mo phong 1a dit liéu dd ddng hoa va nhitng dit liéu quan tric thue té duogc lay tur
cac ngudn sau:

- Dir liéu khi twong quan tric theo gid: 12 bo dit liéu tai phan tich ERAS
thoi gian tir T1/2018 dén T12/2020. ERAS 13 san pham phat trién tir Trung tim
Dy bao Thoi tiét han vira cia Chau Au (European Centre for Medium-Range
Weather Forecasts — ECMWF). ERAS cung cap dit liéu khi tugng véi d6 phan
giai cao. Poi v6i du an nay thi d6 phan giai 6 ludi duoc lwa chon 12 1.25° x 1.25°
cho céc bién dét lién va dai dwong, khi quyén va khi hau. Dit liéu bao pha bé mat
Trai Dat tinh tir bé mat dai duong 1én dén do cao 80km, duoc phan ting thanh
137 cip. ERAS danh gia tinh bat dinh cta thoi tiét véi tat ca cac do phan giai
thoi gian va khong gian. Nghién ctru dam bao chat luong dit liéu (QA report)
cong bo tir nam 1979 dén nay trong vong 3 thang theo thoi gian thuc va lién tuc
dugc cap nhat. Dir liéu ludn duge cap nhat so by hang ngay trong vong 5 ngay
ké tir khi do dac. ERAS5 két hop véi luong 16n dir liéu quan tric thuc té trén quy
md toan cau va cac thuét toan hiéu chinh dit liéu trong thoi gian dai, tir d6 dua
ra bo dir liéu dong hoa chinh xac va uu viét.

Véi nghién ctiru ndy ERAS cung cap céc truong dit liéu: hudng gio, tbe do
gio, burc xa mat troi, do che phu may, thong luong nhiét blirc xa mat troi, nhiét
d6 khi quyén, lvong mua, ap suit khi quyén, théng luong nhiét tiém an.

- Dt liéu khi tugng thdm khong thuc té: 1a dit liéu thu thap tu dai tham
khong Radiosonde, sdn bay Noi Bai. Dit liéu quan trac dugc quan tric hang gid
trong ngay.

Khoang thoi gian co s& ap dung cho nghién ctu tir 1/1/2018 dén
31/12/2020 1a 1096 ngay, vi tong sb 16p truong hop s& duoc mo phong 1a 1096
ngay x 24h = 26.304.
2.5.1.1 Dit liéu truong gio

Chi tiét dit liéu truong gid cho duge dung cho tinh toan dugc thé hién tai

cac hinh duoi day:
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Hinh 2. 6 Hoa gié tong hop (thoi gian 1/2018-12/2020) tai vi tri dw an
Can ct vao sd liéu quan trac, hudng gié chi yéu trong khu vire dy an chia
ra mia dong va mua hé rd rét theo cac hudng Pong Béc va Tay Béc. Vi khu
vuc Quang Ninh, hudng gi6 Tay 1a huéng gid thuong xuat hién trong mua he,

vao budi sang sém va c6 nén nhiét cao.
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Hinh 2. 7 Hoa gio 4 mua Xuan, Ha, Thu, Pong trong khoang thoi gian tir

1/2018-12/2020

Khu vuc co sé thuong co tan suat it gioé 16n va bao khong nhi€u. Tan suat

gi6 31,6% thoi gian 1a gid nhe, tan suat gio vira chiém 71% va tan suat gié kha

manh, manh chi chiém 0,9% ca nam. Ngoai ra, khoang 0,4 % thoi gian co sé tir

2018-2020 1a c6 gi6 ling. Nhin chung kiéu hinh thoi tiét gié bio, gi6 16n it xay

ra. Cap d0 gié manh nhét ¢ ¥ nghia vé mit théng ké 1a gi6 16n mac 8.8 — 10.7

m/s la mue gi6 kha manh so voi thang danh gia cua Beaufort thi khong xay ra &

khu vuc dy an trong thoi gian tién hanh khao sat. Vé thoi tiét, khu vuce du an chiu

anh huong tur gié mua Tay Bac vao mua He va khi hdu lanh cua gi6 mua Bong

Béac vao mua Pong. Gidong nhu nhiéu tinh thanh khac trén toan quoc, gi6 mua

DPong Bic 1a hudng gié dic trung ¢ Quang Ninh vao mua dong. Tir nim 2018-

2020, Quang Ninh thi thoang c6 nhimng thoi diém gi6 thoi rat manh.
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Hinh 2. 8 Toc d gié trong thoi gian co sé tir 1/2018-12/2020

Bang 2. 3 Dir liéu thong ké toc do gié tir 1/2018-12/2020

Huoéng gi6 050- 150- 3.30- 550- 880- >= Tong
(d6) 150 330 550 880  10.70 10.70  cong
(%)
355 - 5 0.2585 1.7108 2.2468 0.1673 0.0304 0.0152 4.429
10-15 0.1901 2.0187 3.2619 0.4258 0.0418 0.0114 5.9497
15-25 0.2699 1.9313 4.2541 1.1785 0.0798 0.0076 7.7213
25 - 35 0.2661 1.9731 4.6381 1.6689 0.0912 0.0076 8.6451
35 - 45 0.2509 1.9693 3.9158 1.9123 0.038  0.0076 8.0938
45 - 55 0.1293 1.5055 3.1934 2.3723 0.1255 0 7.3259
55 - 65 0.1787 1.2051 2.3342 1.7184 0.1331 0.0076 5.5771
65 - 75 0.1331 0.9162 1.4637 1.228 0.1559 0.019  3.9158
75 - 85 0.2129 0.7527 0.882 0.365 0.0228 0.0038 2.2392
85 - 95 0.1369 0.4866 0.3345 0.0532 0.0038 0 1.0151
95-105 0.0988 0.384 0.1255 0.0152 0 0 0.6235
105-115 0.1711 0.2471 0.0494 0.019 0 0 0.4866
115-125 0.0912 0.2547 0.0342 0.0228 0 0 0.403
125-135 0.1293 0.2509 0.057 0019 0 0 0.4562
135-145 0.1445 0.1635 0.0798 0.0228 0 0 0.4106
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145-155 0.1141 0.1787 0.0874 0.1217 O 0 0.5018
155-165 0.0836 0.2015 0.0874 0.019 O 0 0.3916
165-175 0.0646 0.1179 0.057 0019 O 0 0.2585
175-185 0.038 0.1064 0.0494 0.0418 O 0 0.2357
185-195 0.0836 0.1217 0.0266 0.0038 O 0 0.2357
195-205 0.076 0.1217 0.0608 0.0532 O 0 0.3117
205-215 0.076 0.1673 0.1369 0.0456 O 0 0.4258
215-225 0.0684 0.2053 0.1749 0.0646 O 0 0.5132
225-235 0.0912 0.2357 0.3231 0.1483 0 0 0.7984
235-245 0.1102 0.4562 0.4562 0.6235 0 0 1.6461
245 -255 0.0684 0.6539 1.0835 1.3382 0 0 3.144
255-265 0.1901 0.7946 2.0643 2.1936 0.0076 O 5.2502
265-275 0.2015 1.0607 2.7828 1.7716 0.0076 O 5.8242
275-285 0.1787 1.2432 2.2582 0.5665 0.0076 O 4.2541
285-295 0.2395 1.2888 1.2241 0.1102 0.0038 0.0076 2.8741
295-305 0.1901 1.4104 0.9656 0.0342 O 0.0076 2.608
305-315 0.2433 1.3154 0.6349 0.0342 0 0.0228 2.2506
315-325 0.2775 14294 0.6349 0.0266 O 0.0038 2.3723
325-335 0.2813 14827 0.6691 0.0266 O 0 2.4597
335-345 0.2509 15511 0.8402 0.0418 O 0 2.684
345-355 0.1977 1.7184 1.2394 0.0608 0.0038 O 3.22
Sub-Total 5.7862 31.6302 42.7273 18.5333 0.7527 0.1217 99.5514
Gio lang 0.4448
Dit liéu con thiéu 0.0038
Tong cong 100
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Tom lai, khi hau caa tinh Quang Ninh phan rd rét bon mua va mdi mua
déu c6 hudng gié chi dao dic trung:

e Mua hé kéo dai tir thang 6 — 8. Huong gié chi dao mua Hé 1a hudng
Tay nong va kho. Gié Tay c6 hudng thdi rat 6n dinh tai cac thoi diém trong
ngay. Ngoai ra con cé cac hudng gié khac, nhung phan bd rét it.

e Mua thu kéo dai tir thang 9 — 11. Thoi tiét chuyén dan sang khi hau
lanh, gi6 Tay Nam ciing suy giam, nhuong chd cho gié Pong Bac. Hudng gi6
mua Pong Bic chii dao va 6n dinh tai cac thoi diém trong ngay.

e Mua dong kéo dai tir thang 12 nam trudce - thang 2 nam sau. Hudng gio6
chu dao 1a gié mua Pong Bic voi nhiét do lanh nhat trong nam.

e Mua xuén kéo dai tir thang 3 — 5, hudng gi6 chii yéu la gié Tay va Pong
Bic Bic nong. Trong ngdy gié phan bd kha dong déu vao budi sang dén chap
t61. Budi t6i va rang sang thinh thoang c6 gi6 Tay Bic.
2.5.1.2 Nhiét do

Dt li¢u nhiét d§ trung binh cac thang trong giai doan nghién ctru co so tai
Hinh 2.9. Pa sb khu vuc du 4n ¢6 nén nhiét trung binh cao so hon so vdi cac tinh
thanh khac. Vao mua he, nhiét d6 trung binh dao dong tir 28.5 - 30.5°C, mua
dong nhiét do trung binh tir 17.5 — 18 °C.

28

20

JAN  FEB MAR APR  MAY JUN

o'
L

JUL AUG SEP OCT NOV  DEC

Hinh 2. 9 Nhiét d§ trung binh cac thang tir T1/2018 — T12/2020
(°C)
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2.5.1.3 Luong mua
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Hinh 2. 10 Mikc @9 phan bé mua tai khu vuc

Khu vuc ctia du an c6 lugng mua ¢ muc trung binh. Mirc d0 mua trong

nam phan bd tap trung vao thoi diém mua hé chuyén dan sang thu (tir thang 5 dén
thang 11). Trong d6 c6 dén 87.36% thoi gian 13 kho rao. Nhin chung luu luong

cac con mua thuong khong 16n, chi yéu la mua nho.

0.213%"
4] i

{EAST!

Precip. Int.
(mm/hr)

B 1070
8.80-10.70
5.50 - 8.80
3.30-5.50
1.50 - 3.30
0.50 - 1.50
Calm Rain: 0.00%
Dry Records: 85.45%

Hinh 2. 11 Biéu dd phan b6 mwa trong giai doan co
sé T1/2018 -T1/2020 (don vi mm/hr)

BECEN
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2.5.2 Dir liéu dia hinh

Trong AERMOD dit li¢u mo hinh s6 do cao st dung dugc trich xuét tir dix
liéu dia hinh SRTM (Shutter Radar Topography Mission) d§ phan giai 1 arc-
second (~30m) do co quan Co quan nghién ciru va phat trién hang khong vii try
NASA (National Aeronautics and Space Administration) két hop voi NGA
(Geospatial-Intelligence Agency) dong thiét 1ap. Dt liéu d6 cao trén mién tinh
dugc ndi suy tuyén tinh theo 2 chiéu (bilinear interpolation) dé dong nhét ludi moi
truong voi d phan giai khong gian. Cac  dir li¢u cao do dia hinh do d6 duoc noi
suy vé do phan giai 51 x 51 6 ludi, voi khoang cach mdi 6 1a 400m.

Ban d6 dia hinh khu vyc tinh toAn mo phong dugc thé hién duéi day:
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Hinh 2. 12 Ban d6 dia hinh khu vuc dy 4n trén mién tinh
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Hinh 2. 13 Phéi canh 3D toan b dw an va cic vang lan cin

BCL rdc tam dugc xay dung trén khu vuc dia hinh ddi nai da dang va tuong
ddi phtrc tap, noi dat vi tri cac BCL ¢6 cao do so v&i mat nudce bién dao dong tur
13-51m. Khu vuc xung quanh khudn vién caa cong ty INDEV CO khong c6 nhiéu
khu dan cu tap trung, cic ving dan cu gan nhat nim cach khoang 3500m vé phia
Tay.
2.5.3 Dir liéu tham phii bé mit dat

Su két hop gitra dir liéu anh v¢ tinh Google Maps va dit li¢u tham phu bé
mit dat Global Land Cover d6 phan giai 100m cho ra dir liéu tham phtl bé mat dat
duoc st dung. Dir liéu cua Global Land Cover du ¢6 do bao pht rong nhung muc
do chi tiét hoa chua cao. Pé dam bao d6 chinh xac cia AERSURFACE khi xé4c
dinh c4c dit liéu bé mit nhu do dai Monin Obukhov d6 dai bé mit nhdm va Bowen
ratio thi anh vé tinh Google Map duoc két hop sur dung dé chi tiét hoa hon dit
liéu tham phui bé mit. Di liéu ctia Global Land Cover Map 14 san pham dugc phat
trién boi Chuong trinh Giam sat mit dat Land Monitoring Core Service (LMCS)
ctia Copernicus — Chuong trinh hang dau ctia Chau Au dé quan trac Trai Dat. Mic
chi tiét ciia cac tham sb bé mit cho AERMET dugc chia thanh 12 sectors, mdi
sector dai dién cho 1 goc 30° tinh tir trung tdm cia Dy an. Dt li¢u tham phu co

dd phan giai 6 ludi 30m va dinh dang Geotiff .
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Hinh 2. 14 Dix liéu tham phi bé mit

2.5.4 Dir ligu méi truwdong nén

Dt li¢u moi trudng nén khu vue cac BCL réc thai 1a dit liéu quan trac thue
té lién tuc trong 3 ngay 9,10,11/11/2021 do Céng ty c¢b phan Lién Minh M6i
truong va Xay dung, vimcerts 185 thuc hién. Nhin chung chat luong khong khi
khu vuc cong ty twong dbi 6n dinh va khong cé dau hiéu bi anh huong tiéu cuc tir
cac BCL. Két qua phan tich duogc thé hién chi tiét phu luc luan van.
2.6. Xay dung cac kich ban mé phéng
2.6.1 Pé xudt cdc gid thiét mé phéng qud trinh lan truyén cdc chat é nhiém

Mo phong va thuc té lan truyén cac chat khi thuong cé sy khac biét ngay
ca khi cac thuat toan chinh x4c nhat vé lan truyén (vi du nhu thuat toan Gaussian),
déu co nhirng sai s6 nhat dinh. Khi céac gia thiét gi61 han cua thuat toan dugc dam
béo thi cac qua trinh lan truyén dugc mod phong dua trén cac thuat toan méi dat

tinh chinh x4&c cao. Trong nghién ctru nay vi¢c mé phong qua trinh phat tan khi
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thai trong méi trudng khong khi xung quanh khu vuc du 4n duoc thuc hién bang
mo hinh Aermod cin ct cac gia thiét sau:

e Coi cac diéu kién 6n dinh tirc van tdc gid va ché do rbi khong thay doi
theo thoit gian 1a gia tri trung binh trong 1 gio.

e Coi dong chay dong nhat: van toc gié va ché do roi khong thay dbi theo
ca khong gian. Voi cac kich ban tinh toan dai han (long-term) thi dir liéu khi
tuong dugc tinh toan dua theo dir 1i€u 1 gio lién tuc. Trong 1 gid nay ta coi nhu
dir liéu khi tuong khong thay doi.

e Coi dir liéu moi truong nén 1a dong nhat trong khoang thoi gian tinh
toan theo gia tri trung binh gio, trung binh mua hoic trung binh nam. Coi yéu t6
dia phuong, dia hinh khong tac dong dén gia tri moi trudng nén.

e Coi Gia tr1 moi truong nén 1 c6 tinh dai dién, dic trung cho toan mién
tinh.

e Chat 6 nhiém c6 tinh tro (trir CO — CO da dugc tinh toan dong hoa trong
moi trudong theo thuat toan cia Aermod), nghia la khong ¢6 phan tng (hda hoc,
sinh hoc) tirc ban chat ti nhién cua khi thai s& khong thay d6i trong toan bd qua
trinh tinh toan, chung ta bé qua nhiing tic nhan phén ra — tong hop khi thai hay
d6ng ho4 khi thai.

e Su phan bd cta néng do trén mit dat truc giao voi ludng gid theo
phuong ngang (y) va phuong dimg (z) theo luat phan phdi (xac suat) chuan
Gauss.

e CO6 sy phan xa tuyét ddi cua bé mat dat dbi voi lué)ng khoi, nghia 1a
khong c6 hién tuong mat dat hép thu chét 6 nhiém.

e Dé hién tugng khuéch tan theo phuong x duoc coi la khong dang ké,
coi van toc gi6 bang khong.

e Trong mdt khoang thoi gian khong déng ké thi yéu t6 khi hau thay dbi
khong nhiéu, diéu kién gi6 nam 2023 s& dugc str dung dé tinh toan khuéch tan khi
quyén cho nim 2027.

2.6.2 Kich ban tinh todn qud trinh lan truyén

Vi¢c xay dung theo nhiéu kich ban khac nhau nham dam béo tat ca cac
truong hop lan truyén déu nam trong du bao va c6 thé ude luong duge mic do
tac dong 16n nhat co thé xay ra, pham vi va quy mé cua tac dong, ving bi tac
dong nhiéu nhat trong khu vuc du an. Chinh vi vay, tat ca cac kich ban dua ra

déu duoc xay dung vai gia thiét phat thai cao nhat c6 thé. Cac gia thuyét va kich
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ban mo6 phong nhu sau:

- Kich ban cong suat phat thai khi tir cic BCL: Gia thuyét khi thai tir BCL
hoat dong & 100% cong suat va déu nhau & cac thoi diém trong ngay. Véi gia
thuyét hoat dong vé6i cong suat 16n va lién tuc nhu vy, cac trudng hop phat thai
déu 1a mirc @6 trung binh phét sinh tinh toan tir mé hinh LandGEM. Cong suét
sinh khi cua cac BCL ludn duoc xac dinh & mirc 16n nhat co thé (nhﬁm danh gia
duge mirc d6 tac dong t6i da xay ra) trong qué trinh hoat dong cua BCL (1 KB).

- Kich ban thoi gian hoat dong ctia cac BCL (1 KB): Muc d6 lan truyén
6 nhiém khong khi 16n nhat duoc biéu thi khi BCL phat thai khi khong ngiing
nghi. Kich ban tinh toan dugc xay dung 1a BCL hoat dong lién tuc, khong gian
doan va khong thay d6i cong sudt trong toan bo giai doan mo phong thir nghiém.
Kich ban thoi gian hoat dong phu hop véi thuc té hoat dong ctia bai rac khi cac
BCL tam déu da dimg tiép nhan rac nén qua trinh phan huy tu nhién s& dong déu
va khong thay do6i dot bién.

- Kich ban loai khi lan truyén tir cic BCL rac thai (2 KB): Lan truyén tinh
toan cho 2 khi c6 tinh dai dién cho khi thai tir nhitng bai rac d6 thi, bao gdom:
CHg4, HS.

- Kich ban giai doan 2023 (du bao tai thoi diém hién tai) va 2027 (du bao
ngan han) (2KB). Déi vai kich ban 2023, nong d6 khi thai phat sinh du bao thoi
diém 2023 s& dugc mod phong voi cac diéu kién khi tuong cua 3 nim 2018 dén
2020. Pbi v6i kich ban 2027 s& duge md phong kich ban phat thai nim 2027 tir
bai rac va diéu kién khi tuong ctia nam 2020.

- Kich ban cac thi nghiém lan truyén duoc ap dung du an d6i véi giai doan
mo phong thir nghiém dugc dé xuat, bao gdm cac thi nghiém mo phong gia tri
trung binh va gid tri cuc doan. Chi tiét cac thi nghiém dugc dé cap tai Bang 2.4.

Bang 2. 4 Tong hop céc thi nghiém mé phéng qua trinh lan truyén cac chat
0 nhiém trong giai doan thir nghiém

STT | Thi nghi€ém mo phong (10KB) Muc dich
1 Nong d6 trung binh 1h cao nhét (rank 1) | Xac dinh céac trudng hop cuc
2 Nong d trung binh 24h cao nhét (rank 1)| doan c6 thé xay ra theo gio va
3 Nong d6 trung thang cao nhat (rank 1) theo ngay
4 Nong d6 trung binh nim Trung binh giai doan mo6 phdong
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5 | Nong d6 trung binh ¢ phéan vi 99 Thé hién nong d6 khi thai dai
6 (99" Percentile) cho 1h va 24h dién c6 kha ning xay ra ¢ muc
rat hiém khi xay ra (99%
percentile — chi

1% truong hop co thé xay ra)

7 Mo phong nong d6 16n nhat trong mia | Thoi diém va pham vi tac

xuan dong 16n nhat trong 3 nam thoi

Mo phong ndng do 10n nhét trong mua ha| gian co s& cho nghién ciru s&

9 Mo phéng nong do 16n nhat mua thu dugc xac dinh.

10 | Mo phong nong do 16n nhét vao mua
dong

Ghi chu: Cac kich ban mé phong sé dwoc thuc hién trén nén moi trueong co
nong do cdc chat 6 nhiém = 0 dé dé dang nhdn biét hon pham vi anh hwéng toi
da ciia cdc chdt 6 nhiém c6 trong khéi thai ong khéi dén méi truong va dong thoi
ciing thé hién khodang cdch ma khi thdi hoan toan bi pha lodng (dong hod) vao
méi trieong. Bang tong hop két qud phan tich méi truong nén sé dwoc danh gid
ciing voi két qua mé phong thé hién néng dé cong gop.

Téng hop s6 luong kich ban mo phong: 1*1*2*2*10 = 40 kich ban
Vi s6 luong kich ban duge mo phong 1a rat 16n va két qua lai mang tinh
dai dién cao nén trong nghién ctru ndy chi dua ra két qua moé phong dé cap toi

mot so kich ban tong hop va dai dién nhat.

58



Chuong 3. Két qua va thao luan

3.1 Két qua tinh toan tai lwong phat sinh cac khi thai tir cac BCL chat thai

Qua trinh md phong khi thai duoc thé hién qua két qua tinh toan lan truyén
ctia cac chat 6 nhidm tir cac BCL rdc tam ra moi trudong xung quanh theo cc
kich ban da xac dinh & Muc 2.6.2 cua nghién ctru. Do $6 luong kich ban tinh toan
tuong d6i nhiéu va ving lan truyén cua cac khi thai theo cac hudng gid khéc
nhau va cac thi nghiém c6 tinh twong ddng rat cao nén viéc chi tiét hoa tat ca cac
kich ban phat thai 1a khong can thiét va 1am noi dung cta luan vin rat kho theo
ddi. Do d6 trong nghién ctru nay, két qua mo phong sé tap trung vao mot sd
truong hop cu thé va két qua phan bo khong gian chét 6 nhiém ciia cac kich ban
nay s€ mang tinh dai dién cho céac kich ban con lai. Viéc lya chon cac kich ban
dai dién hoan toan mang tinh ngﬁu nhién dugc dya trén nhitng thi nghiém cuc
doan da duogc dé cap tai Bang 3.1.

Mo phong duoc thyc hién cho 2 khoang thoi gian hién tai va tuong lai gan,
cu thé 1a giai doan cudi ndm 2023 va ndm 2027 (sau 5 nam).

Nhin chung trong cac loai khi thai doc hai phat sinh tir cac bai rac (US
EPA) thi tai luong phat sinh 16n nhét 13 Metan va CO,, tong luong khi Metan
phéat sinh dirng ¢ vi tri thir 3.

Két qua tinh toan va du bao tai luong phat sinh cta cac khi thai thoat ra tir
cac BCL tam dugc thé hién ¢ cac bang dudi day:
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Bang 3. 1 Tai lwong mot s6 khi thai phat sinh tir BCL tam s6 1 vao nam 2023, 2027

Gas / Pollutant (*)

Emission Rate

(Mglyear) (m3/year) (av ft¥/min) (ft3/year) (short tons/year)

Nam 2023

Total landfill gas 3.634E+03 2.910E+06 1.955E+02 1.028E+08 3.998E+03
Methane 9.707E+02 1.455E+06 9.776E+01 5.138E+07 1.068E+03
Hydrogen sulfide 1.485E-01 1.048E+02 7.039E-03 3.700E+03 1.633E-01
Carbon dioxide 2.663E+03 1.455E+06 9.776E+01 5.138E+07 2.930E+03
NMVOCS 6.259E+00 1.746E+03 1.173E-01 6.166E+04 6.884E+00
Nam 2027

Total landfill gas 3.128E+03 2.505E+06 1.683E+02 8.845E+07 3.441E+03
Methane 8.355E+02 1.252E+06 8.415E+01 4.423E+07 9.191E+02
Hydrogen sulfide 1.278E-01 9.017E+01 6.058E-03 3.184E+03 1.406E-01
Carbon dioxide 2.292E+03 1.252E+06 8.415E+01 4.423E+07 2.522E+03
NMVOCS 5.387E+00 1.503E+03 1.010E-01 5.307E+04 5.925E+00

(*) Trong bang trich luc mot s khi thai dic trung, két qua day da ciia mé hinh LandGEm duoc thé hién trong phu luc

cua luan van
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Bang 3. 2 Tai lwong mot so khi thai phat sinh tir BCL tam s6 2 vio nim 2023, 2027

Gas / Pollutant (*)

Emission Rate

(Mglyear) (m3/year) (av ft3/min) (ft3/year) (short tons/year)

Nam 2023

Total landfill gas 4,191E+03 3.356E+06 2.255E+02 1.185E+08 4.610E+03
Methane 1.119E+03 1.678E+06 1.127E+02 5.926E+07 1.231E+03
Hydrogen sulfide 1.712E-01 1.208E+02 8.117E-03 4.266E+03 1.884E-01
Carbon dioxide 3.071E+03 1.678E+06 1.127E+02 5.926E+07 3.379E+03
NMVOCS 7.217E+00 2.013E+03 1.353E-01 7.111E+04 7.939E+00
Nam 2027

Total landfill gas 3.264E+03 2.614E+06 1.756E+02 9.230E+07 3.590E+03
Methane 8.718E+02 1.307E+06 8.780E+01 4.615E+07 9.590E+02
Hydrogen sulfide 1.334E-01 9.409E+01 6.322E-03 3.323E+03 1.467E-01
Carbon dioxide 2.392E+03 1.307E+06 8.780E+01 4.615E+07 2.631E+03
NMVOCS 5.621E+00 1.568E+03 1.054E-01 5.538E+04 6.183E+00

(*) Trong bang trich luc mot sd khi thai dic trung, két qua day dii cia mé hinh LandGEm dugc thé hién trong phu luc

cua luan van
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Bang 3. 3 Tai lwong mot so khi thai phat sinh tir BCL tam s6 3 vio nim 2023, 2027

Gas / Pollutant (*)

Emission Rate

(Mg/year) (m3/year) (av ft3/min) (ft3/year) (short tons/year)

Nam 2023

Total landfill gas 8.018E+03 6.420E+06 4,.314E+02 2.267E+08 8.819E+03
Methane 2.142E+03 3.210E+06 2.157E+02 1.134E+08 2.356E+03
Hydrogen sulfide 3.276E-01 2.311E+02 1.553E-02 8.162E+03 3.604E-01
Carbon dioxide 5.876E+03 3.210E+06 2.157E+02 1.134E+08 6.464E+03
NMVOCS 1.381E+01 3.852E+03 2.588E-01 1.360E+05 1.519E+01
Nam 2027 7.760E-02 3.210E+01 2.157E-03 1.134E+03 8.536E-02
Total landfill gas 6.244E+03 5.000E+06 3.359E+02 1.766E+08 6.868E+03
Methane 1.668E+03 2.500E+06 1.680E+02 8.829E+07 1.835E+03
Hydrogen sulfide 2.551E-01 1.800E+02 1.209E-02 6.357E+03 2.807E-01
Carbon dioxide 4.576E+03 2.500E+06 1.680E+02 8.829E+07 5.034E+03
NMVOCS 1.075E+01 3.000E+03 2.016E-01 1.059E+05 1.183E+01

(*) Trong bang trich luc mot sd khi thai dic trung, két qua dy dii cia mo hinh LandGEm dugc thé hién trong phu luc

cua luan van
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Bang 3. 4 Bang so sanh tai lwong khi thai CHq, H2S phat sinh tai mdt s6
BCL da cong bo trén The Gioi

TT Khu vuc nghién ciu Dién tich bai Phat thai Phat thai
chon lap (m?) CHa H.S
(tAn/nim) (tan/nim)
1 | Sisdol Landfill (Nepal)[33] | 20.000 1.2 E-01
2 | Kerman landfill (Iran)[19] | 6.000.000 6.22 E+05
3 | Hamedan Landfill 1.640.000 2.446E+08
(India)[32]
4 | Yasui Landfill (Iran) [34] | 250.000 6.028E+03
5 | Akrotiri landfill 130.000 1.10 x 10!
(Greece)[20]
6 | Nghién ctru nay (Ha Long,
Quang Ninh)
6.1 |BCLs61 14.300 9.707E+02 1.485E-01
6.2 | BCL s6 2 10.250 1.119E+03 1.712E-01
6.3 |BCLs63 40.300 2.142E+03 | 3.276E-01

Dua vao bang 3.4 cho thy, nong do khi thai phat sinh ra tai cac khu vuc
BCL déu c6 sy ti 1¢ thuan véi pham vi dién tich bai chon 14p, dién tich BCL cang
16m thi phat thai khi CHg4, H2S cang nhiéu, tuy nhién luong phat thai tai khu vuc
nghién ctru co6 néng dd cao hon han cac khu vuc con lai trong bang. Du dién tich
cac BCL nho hon so véi cac khu vuc con lai; nhung ty 1€ phat thai CHa, HS cao
hon-, diéu ndy co thé 1i giai nguyén nhan do diéu kién khi hau tai khu vuc nghién
ctru. Viét Nam nam trong khu vye; néng am, mua nhiéu, chinh yéu té moi truong
thuan loi ndy tao diéu kién thuan loi cho su phat trién vi sinh vt trong diéu kién
yém khi, 1am gia ting tbc do phat thai CH,4 va H,S nhanh hon vao trong moi
truong.
3.2 Panh gia va du bao sw khuéch tan ciia CHs va H:S tai thoi diém hién tai

Tir két qua mo hinh LandGEM 6 bang 3.1 dén 3.3 & trén, luong khi nha
kinh va khi thai dgc hai phat thai tir bai rac tinh theo nam da duoc du bao. Trong
khuon kho nghién ctru nay khong cho phép 1am hét mo hinh danh gia kha ning

lan truyén cta tit ca cac chit ma chi tap trung vao 2 chat CH, va H.S.

66



3.2.1 Khuéch tdn CH4 (Metan) trong khong khi
a. Nong dé Metan 16m nhdt

Két qua md phong truong hop dong do chat 6 nhiém 16n nhat c6 thé xay
ra v6i dir liéu khi twong T1/2018 dén T12/2020 cho trung binh 1 gid, trung binh
24h, trung binh nim dbi voi Metan dugc thé hién tir Hinh 3.7 dén Hinh 3.11.
Panh gia két qua chi tiét nhu sau:

Nong d6 Metan trung binh 1h & d6i v6i trudng hop 16n nhét (rank 1) 1a
0.54 g/m3. Khu vuc c¢6 do cao nay phan b trong pham vi twong di rong xung
quanh khu vue khuén vién cong ty INDEVCO. Do tinh chét bii rdc ngudn dién
c6 d6 phan tan 16n va do cao thap nén khu vuc trung tdm khu xir 1y rac sé& chiu
anh hudng nhiéu nhat va ndng do cac khi thai s& 1a nhiéu nhat, khong chi dbi voi
metan ma & tat ca cac khi khac. Khu vire ¢6 nong do Metan cao hon 0.5 g/m® c6
thé kéo dai dén 4000m tinh tir trung tam khu vuc xtr Iy rac. Ra ngoai pham vi 10
km thi mtrc nong d6 metan ngoai khong khi toi da s& & murc 0.05 dén 0.09 g/m®.
Nhin chung dia hinh c6 anh huong rat manh dén sy phan bd ctia Metan trong khi
quyén. Nhitng khu vyc ddi ndi va hodc c6 dia hinh cao s& ngin can duong lan
truyén cua cac dong khi thai phat sinh tir bai rac khién cac dong khi khong thé
vugt qua ma di chuyén sang hai bén va tao nén nhiing ving c6 nong do khi thai
cao xung quanh diy nti. Vi du nhu ddi véi metan, bén canh khu vuc trung tdm
ctia bai rac c6 nong do cao nhat thi mot s khu vuc khac nhu dai ndi phia Tay
Nam chay doc sang phia Pong véi cao do dia hinh tir 100m dén 500m rat it chiu
anh huong tir khi thai nhung céc khu vuc dia hinh thdp hon nhu Quang Hanh,
Cam Thuy, doc duong QL18B, khu vuc mat bién va mot sb cac khu vue thung
liing xen k& giita cac ngon ddi phia Pong Bic ¢ ndng do khi cao hon han. Nhin
chung dia hinh ngin can manh qué trinh phéan tan cta khi thai trong khi quyén,
tao nén cac khu vuc co néng do khi thai cao thép khac nhau xen k€ gitra cac vung
ndi. Hinh 4.8 ban d phan bd Metan duoc hién thi 1én ban do nén vé tinh Google
Earth ¢é minh chtng rd hon ving bi tic dong. Cac murc rank 2 va rank 3 cia
noéng do6 metan trung binh 1h lan luot 13 0,697 va 0,696 g/m® rat gan véi mirc
rank 1 cho thdy nong do metan tdi da trong méi trudng ciing c6 thé xay ra voi

tan suat cao hon.
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- V6i thi nghiém Metan trung binh 24h lién tuc, ham lugng dat mic cao
nhat 13 13 trén 0,173 g/m® (rank 1). Cac trudng hop rank 2 va rank 3 twong tng
do d6 déu x4p xi rank 1 va cao so v6i muc quy dinh, 1an lugt 13 0,132 g/m? va
0,132 pg/me. Trong kich ban phat thai trung binh 24h thi ¢ ca ba mirc cao nhét
déu c6 pham vi anh huong chi yéu trong ban kinh 4km tinh tir trung tdm khu

vuc chon lap rac thai.
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b. Nong dg Metan trung binh nam

Nong do trung binh nim ciia Metan trong sudt thoi gian moé phong dugc
chi tiét tai Hinh 3.12. Két qua mo phong cho thiy nong d6 Metan trong kich ban
2023 s& 1én dén tbi da 0,019 g/m?® trong pham vi 0-2000m xung quanh khu vuc
chén 14p. Két qua trung binh ndm thé hién rat rd rang khu vuc chiu anh hudng
16n nhét tir qua trinh phan hiy ctia bai rac 13 trung tim khu vuc xt 1y rac thai va
mo rong khoang 600 - 800 vé phia Tay Nam va Pong Bac. Pia hinh anh huéng

manh dén qua trinh phan tan chat khi trong khi quyén nén cac khu vuc phia Tay

Bic va Pong Nam khong bi anh hudng nhiéu nhu cac hudng con lai.
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Hinh 3. 12 Kich ban nim 2023 Nong dd Metan trung binh nim

C. Nong dé Metan theo miia va theo thing

Trong kich ban nam 2023, néng dd Metan 16n nhéat 1 gio va 24 gid theo
cac mua duoc thé hién chi tiét tai phu luc A va Bang 3.1 cda luan van. Két qua
mo phong cho thay ham luong Metan cuc dai trong khong khi déu gitra cac mia
déu kha twong dong voi nhau cling nhu twong dong véi muc 16n nhat trong ba
nam. Két qua mo phong cho thay truong hop phat thai 16n nhat hoan toan co thé
xay ra trong tat ca cac mua. Tuy nhién két qua trung binh thang cao nhat cho thiy
muUa Xuan va mua thu c6 xu huéng 6 nhiém cao hon mua ha va muia dong.

d. Panh gid khd ndng xdy ra ciia cdc trieong hop 6 nhiém Metan
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Phan b6 ndng d6 ctia metan theo mot s6 kha ning (xac suit) xay ra dugc
thé hién chi tiét tir Hinh 3.7 t6i Hinh 3.12. Két qua chi tiét nhu sau:

- Metan trung binh 1h & 99 percentile — ndng do dai dién cho xac suat 1%
xay ra (muc rat hiém gip) cao nhit 13 0,221 g/m?®.

Khoang cach gifta phan vi 99" percentile ti cdc muc rank 1 (0,73 g/m®),
rank 2 (0,69 g/m®) va rank 3 (0,69g/m?) 1a rat 16n. Nhu vay c6 thé danh gia cac
mirc ndng d6 Metan trung binh 1 gid rank 1, rank 2 va rank 3 14 rat hiém khi co
thé xay ra va khong mang tinh dai dién.

Tuong ty nhu danh gid muc trung binh 1h & cac phan vi khac nhau, danh
gia xac suat xuat hién cia cac truong hop nong do trung binh 24h déu cho ra
cung mot két luan 1a mirc @6 6 nhiém phat sinh tir du an t6i da déu cao hon dang
ké so v6i phan vi thir 99, thé hién céac kich ban hiém khi xay ra.

3.2.2 Khuyéch tin Hydrogen Sulfide trong khong khi
a. Nong dé H»S I6n nhat

Khuéch tan cia H,S trong khong khi dugc mo phong tai Hinh 3.13 dén
Hinh 3.17. Nong do H,S giai doan 2023 theo md phong & thoi diém cuc dai ¢6
thé 1én dén 83 pg/m? trung binh 1 gid phat thai, cao hon 2 14an so véi ndng do tdi
da duoc phép quy dinh trong QCVN 06-2009/BTNMT 1a téi da 42pug/m? trung
binh 1 gid. Phan bb khong gian cta H,S trong khi quyén thé hién ving 6 nhiém
cuc dai nay rat bé, chi nim sat khu vue ¢6 3 BCL rac tam. Nong do pho bién cua
H,S trong khuon vién bai xtr Iy CTR cua cong ty INDEVCO & kich ban cuc dai
nay pho bién ¢ mirc 10 — 50 pg/m?, trung binh 30 pg/m?® x4p xi ngudng cho phép.
Bén ngoai khuon vién khu vuc BCL thi ban kinh dnh hudng 16n nhét kéo dai dén
khoang 2.000m vé phia Tay Nam hoic Pong Bac. Bén ngoai khoang cach 6000m
thi néng d6 H,S xudng dudi mic 10 pg/m?®, thap hon nhiéu so véi mirc toi da

dugc phép.
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Dbi v6i muc phat thai trung binh 24h 16n nhat, ndng d6 cao nhit ctia H,S
trong moi truong khong khi xung quanh khuon vién cua cong ty INDEVCO dudi
8 ug/m?® va ngoai khudn vién chu yéu thap hon 1 pg/m®,

b. Nong dé H,S trung binh ndm

O mtc trung binh nam thi ndng d6 phd bién ctia HyS tir cac BCL anh hudng
t6i moi truong khong khi 1a 1a dudi 2.5 pg/mé, chu yéu tép trung trong khuon vién
ctia cong ty INDEVCO. Két qua mo phong trung binh niam thé hién co thé c6
nhimg thdi diém khac nhau khi thai anh huéng téi moi trudng bén ngoai nhung
nhiing truong hop nhu vay khong nhiéu va khong anh hudng nhiéu va nghiém

trong. Khu vuc chiu tic dong 16n nhat tap trung chu yéu trong khudn vién cia

ugim”3
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Hinh 3. 17 Kich ban nim 2023 Nong dd H>S trung binh nim

— 0.03

c. Nong do HaS 16m nhat va trung binh theo mia
Tuong tu nhu muc trung binh ndm, muc trung binh mua cua H»S tai cac
kich ban déu rat thip (Phu luc A) va rat twong dong véi kich ban phat thai trung
binh nam.
d. Ddnh gid kha ning xdy ra cia cac truong hop 6 nhiém HoS
Nong d6 cua HaS trong kich ban phan vi thi 99 dat muic cao nhit 28,5 pg/m?®

va phd bién & muec tir 5-10 pg/m?3 trong khudn vién cong ty INDEVCO. Kich ban
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phan vi thtr 99 thip hon déng ké so v&i ngudng tdi da cho phép phat thai trung binh
1 gio 1a 42 pg/m?® cho thay kich ban cuc doan t6i da khong mang tinh dic trung va
hiém khi xay ra.
3.3. Panh gia va du bao sw khuéch tan ciia CHsva HzS niam 2027

Kich ban chi tiét qua qua trinh khuéch tan cta cac khi dai dién trong khi
quyén phat sinh tir 3 BCL rac thai cua cong ty INDEVCO dy bao cho thoi diém
2027 dugc the hién chi tiét tai:

- Hinh 3.18 dén Hinh 3.22 cho Metan
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thir 99 (99th Percentile)
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Két qua mo phong cho thay tai giai doan 2027 ndng do cac khi thai trong
moi trudng déu da thap hon nhiéu so véi giai doan 2020. Néu kich ban nim 2023
thé hién noéng d6 trung binh nim ctia Metan cao nhat & trung tim BCL 12 0.0196
g/m? thi ¢ kich ban nam 2027 1a 0,0153 g/m?®, giam 21,9%. Véi H,S thoi diém
2023 cling duoc du bdo trong mot s6 diéu kién khi tuong cuc doan co thé gay ra
anh huong tiéu cuc dén moi truong khong khi xung quanh voi ndng do trung binh
nam cao nhat 1a 2,59 ng/m3, & kich ban 2023 thi muc du bao nay thép hon 9,6%,
& muc 2,34 ng/m?.

Nhin chung sau 5 nam thi mirc d0 tac dong cua cac khi thai phat sinh tur bai
rac da thap di dang ké va khong gay 6 nhiém moi truong, tuy nhién dé hoan toan
ddng hoa dugce rac thai bang kha ning tu lam sach cia méi trudng thi can thém
thot gian.

O kich ban nam 2027, sau 5 ndm ké tr ndm 2023 thi & tat cd cac khi thai
phat sinh déu c6 néng d6 giam dang ké, c6 thé ké dén nhu Metan giam 21,9% va
H,S gidm 9,6%.

3.4 Khu viee ¢6 nong do 6 nhiém cao nhét

Hinh 3.28 thé hién khu vuc c6 néng do cac chit 6 nhiém cao nhat trong
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UTM North [m]

Hinh 3. 28 Vi tri c6 nong do 6 nhiém cao nhat

phan 16n cac kich ban moé phong. Vi tri nay 1a khu vuc trung tdm cta BCL rac
tam, ban kinh kéo dai khoang 500m ra bén ngoai khudén vién cua cong ty
INDEVCO. Cac khu vuc thung liing hodc dong bang cao do thap va thoai dudi
chan cac ngon dbi cao ¢6 xu hudng bi anh hudng nhiéu hon boi khi thai.

Nhin chung, dya vao két qua mo phong nong do cac chat gay 6 nhiém luong
khong khi dugc xdy dung co thé thay dia hinh c6 anh hudng rat 16n dén muc do
lan truyén khong khi trén khu vuc nghién ctru, dia hinh ngdn can manh qué trinh
phan tan cua khi thai trong khi quyén, tao nén cac khu vuc c6 néng do khi thai
cao thap khac nhau xen k& giita cac viing nii bén canh khu vuc trung tdm cua bai
rac co néng dd cao nhat thi mot s6 khu vuc khac nhu dai nai phia Tay Nam chay
doc sang phia Pong vdi cao do dia hinh tir 100m dén 500m rét it chiu anh hudng
tir khoi thai nhung cac khu vuc dia hinh thiap hon nhu Quang Hanh, Cam Thuy,
doc duong QL18B, khu vuc mat bién va mot sd cac khu vue thung Iling xen k&
giita cac ngon d6i phia Pong Bac c6 nong do khi cao hon han. Két qua mo phong
cho thiy ham luong khi thai cuc dai trong khong khi déu gitta cac mua déu kha
tuong ddng v4i nhau. Tuy nhién két qua trung binh thang cao nhét cho thdy mua
xuan va mua thu c6 xu hudng 6 nhiém cao hon mua ha va mua dong.

Dua vao két qua trén ta ¢ thé thdy hudng phan bd phu vao vao hudng gid.

Vi khu vuce nghién ctru ndm & vi tri dia Iy chiu anh hudng cua gié tin phong quanh
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nam, két hop voi yéu td dia hinh phia dong giap bién, phia tdy 1a dia hinh ddi nai
thap. Do d6 khu ndy thudng xuyén c6 hudng gié Tay Nam va Pong Nam. Ngoai
ra, con chiu 4nh huéng nhu vao mua kho tir thang 1- 4 hang nim ndng do cao cac
chat 6 nhidm khong khi thuong cao d6 1a do van téc gid kha thap 1am cho khi
quyén kha 6n dinh nén cac chum khi 6 nhidm khong c6 diéu kién phat tan ra xa.
Nhin chung chét lugng khong khi tai khu vic nghién ctru ¢6 ndng d6 nho hon tiéu
chuan (QCVN 05:2013). Chat luong khong khi tdt.
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Két luan va kién nghij
Két luan

Pé tai da stir dung md hinh AERMOD dé xay dung ban d6 moé phong ndng
d6 cho 2 chat gy 6 nhiém khong khi CH4 va H,S xung quanh bai rac thai tam cho
2 mdc thoi gian 14 2023 va 2027. Pham vi nghién ctru cua dé tai 1a ban kinh 10km
tinh tir trung tam khu vyc bai rac, néng dd 6 nhiém 16n nhat 13 tai khu vuc trung
tam cia BCL, ban kinh kéo dai khoang 500m ra bén ngoai khuén vién BCL.

Luong phat thai CH4 qua cac nam 2023 va 2027 caa 3 BCL 1,23 lan luot
1a: 970 tan; 1119 tan; 214 tin va 835 tan; 872 tan; 166 tan; H,S 1a 1,49 tan; 1,71
tan; 3,28 tan (2023) va 1,28 tan; 1,33 tan; 2,55 tan (2027);

Murc dg tac dong cua cac khi gay mui té1 moi truong nhu sau:

Nong d6 cao nhat trung binh cao nhat 1h, 24h ctia CH4 nim 2023 1an luot
la: 0.54 g/m3; 0,173 g/ m® va udc tinh tai nAm 2027 1an luot 13: 0.0196 g/m?® ;
0,0153 g/ m®. Péi véi HoS, Nong do cao nhat trung binh cao nhat 1h, 24h ctiia H,S
nam 2023 lan luot 1a: 83 pg/ m?; 8 ug/ m® va nam 2017 1a 1an luot 1a: 2,59 pg/md; 2,34
pg/ m?,

Sau 5 nam ké tir ndm 2023 khi thai phat sinh déu c6 nong do giam dang ké,
trong d6 CHy4 gidm 21,9% va H,S giam 9,6%.

Két qua nghién ctru cua dé tai dugc sur dung hd trg hiéu qua cho viéc quy
hoach, quan 1y cac ngudn phat thai theo huéng bén viing. Bén canh do, ciing da
ching minh céch tiép can ing dung LandGem va mo hinh AERMOD 1a phuong
phap hiéu qua cao va mang lai nhiéu trién vong trong nghién ctru danh gia chét
lugng khong khi & nhitng khu vuc khac.

Kién nghi

- S6 lidu vé moi truong nén, sb lidu phan loai rac can duoc thu thap va
thdng ké cy thé hon nita dé két qua mé hinh dugc chinh x4c hon trong cac nghién
ctru tiép theo.

- Nham giam thiéu sy phat thai CH, va HzS d6i véi cac bii chén lap can
mot s giai phap cu thé nhu sau:

+ Nghién ciru nguyén liéu 16p phi chi phi thap (vi du nguyén liéu sinh hoc)
dé ngan ngira sy phat thai khi ra ngoai va giam thiéu qua trinh thdm cta nudc mua.

+ Thiét ké hé théng thu gom khi BCL trong x4y dung BCL hoic cho céac
BCL dang hién hiru;

+ Phat trién cong nghé dé xur 1y nude ro ri ngay cang hiéu qua hon;

+ Nghién ctru kha nang tan dung khi BCL ¢ Vi¢t Nam.
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PHU LUC

Phu luc 1: Tong hop két qua chay md hinh

Két qua minh hoa mo hinh phat tan khi thai dwgc tong hop tai theo 2 phan:

- Truong hop Hé thdng xtr 1y khi thai (HTXLKT) khong hoat dong hoic
hé thong gip su cb

- Truong hop HTXLKT hoat dong 6n dinh nhu thiét ké ban dau ctia Nha may.

Bang 3.5 tong hop ndng do khi thai cao nhat trong mé phong céac truong
hop phat thai cuc doan nhat ciia BCL rdc tam trong hai trudng hop HTXLKT c6
su ¢b va hoat dong binh thuong.
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Bang 3. 5 Tong hop nong dd cao nhit ciia khi thai trong méi treong dwdéi tic dong ciia cac BCL rac tam vao thoi

diém nim 2023
Thoi |Thi Rank/ Nongdo| Th Lat* Lon Caodd | Caodd Cao do Thoi gian*
gian [nghiém | phanvi nguyeén dia hinh | trén ludi | dinhnai
Metan
36 1-HR | 1ST 734913 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 12-May-18, 17
24-HR | 1ST 173665 | ug/m™3 | 728381.5 | 2328063 | 17.6 362 04-Oct-19, 24
thang
(2018- | 1-HR | 99.00pct | 173145 | pg/m"3 | 728381.5 | 2328063 | 17.6 2 362
2020)
24-HR | 99.00pct |56718.2 | ug/m"3 | 728381.5 | 2328063 | 17.6 2 362
1-HR | 1ST 696541 | ug/m"3 | 728381.5 | 2328063 | 17.6 2 362 25-Sep-20, 23
Xuén |24-HR | 1ST 173665 | ug/m"3 | 728381.5 | 2328063 | 17.6 2 362 04-Oct-19, 24
MONT | 1ST 25422 | ug/m"3 | 728381.5 | 2328063 | 17.6 2 362 30-Sep-18, 24
H
1-HR | 1ST 629388 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 20-Feb-19, 16
Ha 24-HR | 1ST 104248 | pg/m™3 | 728381.5 | 2328063 | 17.6 362 10-Jan-20, 24
MONT | 1ST 17465.5| ug/m"3 | 728381.5 | 2328063 | 17.6 362 28-Feb-19, 24
H
1-HR | 1ST 696541 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 25-Sep-20, 23
Thu | 24-HR | 1ST 173665 | pg/m"3 | 728381.5 | 2328063 | 17.6 362 04-Oct-19, 24
MONT | 1ST 25422 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 30-Sep-18, 24
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H
1-HR | 1ST 629388 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 20-Feb-19, 16
bong | 24-HR | 1ST 104248 | pg/m™3 | 728381.5 | 2328063 | 17.6 362 10-Jan-20, 24
MONT | 1ST 17465.5 | pg/m™3 | 728381.5 | 2328063 | 17.6 362 28-Feb-19, 24
H
H2S
36 1-HR | 1ST 82.9668 | ug/m"3 | 728381.5 | 2328063 | 17.6 362 12-May-18, 17
24-HR | 1ST 19.8262 | pg/m"3 | 728381.5 | 2328063 | 17.6 362 04-Oct-19, 24
thang
(2018- | 1-HR | 99.00pct | 26.4873 | pg/m"3 | 728381.5 | 2328063 | 17.6 2 362
2020)
24-HR | 99.00pct |8.67659| pg/m™3 | 728381.5 | 2328063 | 17.6 2 362
1-HR | 1ST 82.9668 | pg/m"3 | 728381.5 | 2328063 | 17.6 2 362 12-May-18, 17
Xuén |24-HR | 1ST 16.8586 | pg/m™3 | 728381.5 | 2328063 | 17.6 2 362 10-Apr-18, 24
MONT | 1ST 6.42736 | ug/m"3 | 728381.5 | 2328063 | 17.6 2 362 29-Feb-20, 24
H
Ghi chu:

- 1-HR: thi nghiém nong dé trung binh 1 gic

- 24-HR: thi nghiém nong do trung binh 24 gio
- MONTH: thi nghiém néng d¢ trung binh thdng

- 15T: Rank 1 — Nong dg cao nhdt
- 99.00 pct: 99" Percentile — Nong dé phat hién dwoc & phan vi thir 99 trong s6 26.304 16p thoi gian
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- Thoi gian: Ngdy — thang — ndm, miii gio noi nguéng nong do dwoc phdt hién
- Toa d5 theo ludi chiéu UTM Zone 48

Bang 3. 6 Tong hop nong dd cao nhit ciia khi thai trong méi trwong dwdi tac dong ciia cac BCL rac tam

vao thoi diem nam

Thoi  [Thi Rank/phan Nong d6 [Thtr nguyén|Lat* Lon Caodd |Caodd [Caodd  [Thoi gian*

gian nghiém  |vi dia hinh trén ludi  |dinh nui
1-HR 1ST 542466 |jug/m”3 728381.5 2328063 [17.6 2 362
24-HR 1ST 103067 |ug/m”3 728381.5 2328063 [17.6 2 362
MONTH [1ST 21192.9 ug/m”3 728381.52328063 |17.6 2 362
1-HR 2ND 524107 jug/m”3 728381.5 2328063 [17.6 2 362
24-HR 2ND 05316.9 jug/m"3 728381.5 2328063 [17.6 2 362
MONTH 2ND 18368.1 [ug/m”3 728381.52328063 |17.6 2 362

Metan 1-HR 3RD 512400 |ug/m"3 728381.52328063 |17.6 2 362
24-HR 3RD 04632.3 jug/m"3 728381.5 2328063 [17.6 2 362
MONTH B3RD 13523.5 jug/m”3 728381.5 2328063 [17.6 2 362
ANNUAL 15293.2 |{ug/m”3 728381.52328063 |17.6 2 362
1-HR 98.00pct 939125 |ug/m”3 728381.52328063 |17.6 2 362
1-HR 99.00pct 169447 |ug/m”3 728381.52328063 |17.6 2 362
24-HR 08.00pct  149983.1 [ug/m"3 728381.52328063 |17.6 2 362
24-HR 99.00pct  63254.3 |ug/m"3 728381.52328063 |17.6 2 362
1-HR 1ST 82.9857 jug/m"3 728381.52328063 |17.6 2 362
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D4-HR ST 15767 |ug/m*3  [728381.5[22328063 [17.6 [ 362
MONTH [ST 3.24205 |ug/m™3  [728381.512328063 [17.6 2 362
1-HR  ND 80.177 |ug/m"3  [728381.5[2328063 [17.6 P2 362
24-HR  2ND 145814 |ug/m™3  [728381.5[2328063 [17.6 |2 362
H:S  [MONTH 2ND 2.80993 g/m~3  [728381.5[2328063 [176 2 362
1-HR  BRD 78.3862 g/m~3 (7283815328063 [17.6 {2 362
24-HR  3RD 14.4767 |ug/m™3  [728381.5[2328063 [17.6 |2 362
MONTH 33RD 2.0688 |g/m"3  [728381.5[2328063 [17.6 {2 362
ANNUAL 233953 g/m~"3  [728381.5[2328063 [17.6 {2 362
1-HR  [98.00pct [14.3666 |pg/m~3  [728381.5[2328063 [17.6 |2 362
Ghi cha:

- 1-HR: thi nghiém nong dé trung binh 1 gic

- MONTH: thi nghiém néong dg trung binh thang 1°7: Rank 1 — Nong dé cao nhat
- Toa dd theo ludi chiéu UTM Zone 48
- 99.00 pct: 99" Percentile — Nong dé phdt hién dwoc & phdn vi thir 99 trong sé 26.304 16p thoi gian

- Thoi gian: Trong kich ban dy bdo dén nam 2027, diéu kién khi twong dwoc gia dinh voi dir liu dau vao ciia nam 2020

24-HR: thi nghiém nong dé trung binh 24 gic
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PHU LUC A
KET QUA MO HINH TONG HQP

Al. Gidy chimg nhan ban quyén phan mém AERMOD View

A2. Béo cao thiét ké receptor pathway

A3. Bao cao thiét ké control pathway

A4. Béo céo thiét ké dau vao khi tuong meteorlogical pathway

A5. Béo céo thiét ké dau vao dng khi source pathway

AB. Bao céo tong két ndong d6 Metan kich ban nam 2023. Trung binh giai doan
va 4 mua xuén, ha, thu dong.

A7. Bao c4o tong két ndong do H,S kich ban nam 2023. Trung binh giai doan
va 4 mua xuén, ha, thu dong.

A8. Béo cdo tong két ndng d6 Metan kich ban nim 2027

A9. Béo cdo tong két nong dd H,S kich ban nam 2027
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BI.
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B4.
BS.
B6.
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BO9.
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Bl1l

B12.
B13.
B14.
B15.
B1l6.
B17.
B18.
B19.
B20.
B21.
B22.
B23.
B24.

PHU LUC B
TONG HQP KET QUA KICH BAN PHAT THAI RIENG LE

Ban dd Street View khu vuc du 4n
Ban d dia hinh
Thiét ké ludi moi truong
Hoa gi6 khu vuc nghién ctru tu T1/2018 — T12/2020
Kich ban 2022 - Nong d6 Metan trung binh 1h: RANK 1
Kich ban 2022 - Nong d6 Metan trung binh 24h: RANK 1
Kich ban 2022 — Nong d6 Metan trung binh nim
Kich ban 2022 — Nong do Metan trung binh 1h: PERCENTILE 99
Kich ban 2022 — Néng do Metan trung binh 24h: PERCENTILE 99
Kich ban 2027 - Metan trung binh 1h: RANK1
. Kich ban 2027 - Metan trung binh 24h: RANK1
Kich ban 2027 - Metan trung binh 1h: PERCENTILE 99
Kich ban 2027 - Metan trung binh 24h: PERCENTILE 99
Kich ban 2027 - Metan trung binh ndm
Kich ban 2022 - Nong do H,S trung binh 1h: RANK1
Kich ban 2022 - Nong do H,S trung binh 24h: RANK1
Kich ban 2022 - Nong do H,S trung binh 1h: PERCENTILE 99
Kich ban 2022 - Nong do H,S trung binh 24h: PERCENTILE 99
Kich ban 2022 - Nong d6 H,S trung binh nim
Kich ban 2027 - Nong do H,S trung binh 1h: RANK1
Kich ban 2027 - Nong do H,S trung binh 24h: RANK1
Kich ban 2027 - Nong do H,S trung binh 1h: PERCENTILE 99
Kich ban 2027 - Nong d6 H,S trung binh 24h: PERCENTILE 99
Kich ban 2027 - Néng do H,S trung binh nim
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PHU LUC C
KET QUA TiNH TOAN TAI LUQNG PHAT SINH KHi THAI TU CAC
BCL TAM

C1. Két qua tinh toan tai lugng tong hop cho BCL tam s6 1

C2. Két qua tinh toan tai luong tong hop cho BCL tam s6 2
C3. Két qua tinh ton tai luong tong hop cho BCL tam s6 3
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PHU LUC A



Date: July 02, 2021
Invoice #: 21L.520275

Lakes Environmental Consultants

L@'(ES Inc. 170 Columbia St. W, Suite 1

Waterloo, Ontario, N2L 3L3
Softfware canada

T:+1.519.746.5995 F: +1.519.746.0793

sales@webLakes.com | www.webLakes.com

Bill To:
Attn: EiRIDEENER

Hanoi University of Mining and Geology
18 Vien St. Duc Thang Ward

Tu Liem District

Hanoi City

10000, Vietnam

Email: dovanbinh@humg.edu.vn

INVOICE

Order Details:

Qty  Description Price Total

Thank you for your business!

1 AERMOD View - 1 License -
Serial #: AER0010671, Maintenance Expiration Date: Jul 05, 2022

1 CALRoads View - 1 License -
Serial #: CALR011692, Maintenance Expiration Date: Jul 05, 2022

Payment Details:

Total Discount

Subtotal Price

Total Paid

Payment Method: Visa eees eeee seee 4167 | Order #LS20275

GST/HST 897788162 | phone: +1.519.746.5995 | e-mail: sales@weblLakes.com


mailto:sales@webLakes.com
http://www.weblakes.com/
mailto:dovanbinh@humg.edu.vn
mailto:sales@webLakes.com

Control Pathway

Dispersion Options

AERMOD

Titles

G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc

Dispersion Options

Reg y Default Non ult Options

L ' Flat & Elevated Terrain
' No Stack-Tip Downwash (NOSTD)

' Run in Screening Mode

j Conversion of NOx to NO2 (OLM or PVMRM)
j No Checks for Non-Sequential Met Data
j Fast All Sources (FASTALL)

j Fast Area Sources (FASTAREA)

' Optimized Area Source Plume Depletion

' Gas Deposition

Dispersion Coefficient

Rural

Output Type

Concentration

' Total Deposition (Dry & Wet)

' Dry Deposition
' Wet Deposition

Plume Depletion

Dry Removal

D Wet Removal

BETA Options:

Cappa Horizontal Stack Releases

D Adjusted Friction Velocity (u*) in AERMET (ADJ_U%)

D Low Wind Options

SCIM (Sgmpled Chronological Input Model)

' Ignore Urban Night / Daytime Transition (NOURBTRAN)

Output Warnings

D No Output Warnings

D Non-fatal Warnings for Non-sequential Met Data

Pollutant / Averaging Time / Terrain Options

Pollutant Type
OTHER - H2S

Averaging Time Options

s [2) [ LD L3 LALALAL=]

Exponential Decay
Jv- [ v

Terrain Height Options

D Flat IE' Elevated SO: Meters

E Month D Period [3 Annual RE: Meters
TG: Meters
Flagpole Receptors
d= @~
Default Height = 0.00 m
Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software Co-1 04-May




Control Pathway

AERMOD

Optional Files

D Re-Start File D Init File I:. Multi-Year Analyses D Event Input File |3 Error Listing File

Detailed Error Listing File

Filename: halongH2S.err

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software CO-2 04-May



Receptor Pathway

AER
Receptor Networks
Note: Terrain Elavations and Flagpole Heights for Network Grids are in Page RE 2 - 1 (If applicable)
Generated Discrete Receptors for Multi-Tier (Risk) Grid and Receptor Locations for Fenceline Grid are in Page RE3 - 1 (If applicable)
Uniform Cartesian Grid
Receptor Grid Origin Grid Origin No. of X-Axis No. of Y-Axis Spacing for Spacing fo
Network ID X Coordinate [m] 'Y Coordinate [m] Receptors Receptors X-Axis [m] Y-Axis [m]
UCART2 717581.52 2317462.68 101 101 200.00 200.00

Discrete Receptors

Plant Boundary Receptors

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software RE1-1 04-May



Meteorology Pathway

Met Input Data

AER

Surface Met Data

Filename: .\halong.SFC
Format Type: Default AERMET format

Profile Met Data

Filename: .\halong.PFL
Format Type: Default AERMET format

Wind Speed

D Wind Speeds are Vector Mean (Not Scalar Means)

Wind Direction

Rotation Adjustment [deg]:

Potential Temperature Profile

Base Elevation above MSL (for Primary Met Tower): 10.00 [m]

Meteorological Station Data

Stations Station No. |Year X Coordinate [m] Y Coordinate [m]

Station Name

Surface 2018
Upper Air 2018

Data Period

Data Period to Process

Start Date: 01-Jan-18 Start Hour: 1 End Date: 31-Dec-20 End Hour: 24

Wind Speed Categories

Stability Category Wind Speed [m/s] Stability Category Wind Speed [m/s]

A 154 D

B 3.09 E

c 5.14 E

8.23

10.8

No Upper Bound

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software ME - 1

04-May



Output Pathway

AER

Tabular Printed Outputs

Short Term RECTABLE MAXTABLE DAYTABLE
Avelraging Highest Values Table Maximum Daily
Period st | ond | 3d | 4th | 5th | 6h | 7th | &h | oth | 10th Values Table Values Table

: (=) [=) [=} [
24 (=3 (=) (=} [
MONTH (=3 [=3 =} ]

Contour Plot Files (PLOTFILE)

] No
[} No
[ No

.
L
Ll
Ll

Path for PLOTFILES: halongH2S.AD

Averaging Source High
Period Group ID Value File Name
1 ALL 1st O01H1GALL.PLT
24 ALL 1st 24H1GALL.PLT
Month ALL 1st MOH1GALL.PLT
1 ALL 2nd 01H2GALL.PLT
24 ALL 2nd 24H2GALL.PLT
Month ALL 2nd MOH2GALL.PLT
1 ALL 3rd O01H3GALL.PLT
24 ALL 3rd 24H3GALL.PLT
Month ALL 3rd MOHS3GALL.PLT
Annual ALL N/A ANOOGALL.PLT

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software ou-1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetan\halongMetan.isc

‘ CH4 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 542347.71935 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 12-May-18, 17
24-HR1ST 129602.32579 |ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 04-Oct-19, 24
MONTH1ST 26791.20710 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 30-Apr-18, 24
1-HR2ND 500784.45452 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 26-Aug-20, 18
24-HR2ND 110202.98213 |ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 10-Apr-18, 24
MONTH2ND 23194.77613 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 31-Aug-20, 24
1-HR3RD 489404.02640 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 01-Sep-18, 21
24-HR3RD 109660.16110 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 10-Apr-20, 24
MONTH3RD 19758.87379 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00 30-Sep-20, 24
ANNUAL 16399.59302 | ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 102220.00000 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 173145.00000 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 46954.22266 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 56718.16016 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 16957.15196 | ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 15686.57175 |ug/m"3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 16555.05534 | ug/m"3 728381.52 2328062.68 17.60 0.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetan\halongMetan.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc

‘ CH4 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 734913.04948 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 12-May-18, 17
24-HR1ST 132993.68601 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 02-Mar-18, 24
MONTH1ST 54632.27765 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 29-Feb-20, 24
ANNUAL 29412.99308 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 196601.00000 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 254306.00000 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 85466.10156 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 93173.53125 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 34751.52956 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 26576.76283 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 26910.68684 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc

‘ CH4 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 697714.32819 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 15-Aug-19, 23
24-HR1ST 132340.38566 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 16284.07727 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Jul-19, 24
1-HR2ND 672966.30859 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 26-Aug-20, 18
24-HR2ND 96288.94499 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 19-Aug-20, 24
MONTH2ND 12608.02922 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-19, 24
1-HR3RD 657934.77212 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 20
24-HR3RD 91463.04392 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 15-Aug-19, 24
MONTH3RD 10609.08616 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 30-Jun-19, 24
ANNUAL 20639.02196 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 80951.16406 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 168073.00000 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 60839.28125 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 68597.28125 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 16516.09294 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 22026.91728 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 23374.05564 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc

‘ CH4 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 696540.73501 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 173664.51580 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 04-Oct-19, 24
MONTH1ST 25421.95401 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-18, 24
ANNUAL 19323.94952  |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 118169.00000 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 228801.00000 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 64179.56250 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 74683.90625 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 21756.68644 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 17615.45622 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 18599.70588 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetanSS\halongMetanSS.isc

‘ CH4 - Concentration - Source Group: ALL

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 629387.57870 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 20-Feb-19, 16
24-HR1ST 104248.23327 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 10-Jan-20, 24
MONTH1ST 17465.46574  |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 28-Feb-19, 24
ANNUAL 10415.13177  |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 76923.48438 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 126187.00000 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 50506.53125 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 63447.01172  |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 9464.19295 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 10843.73355 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 10937.46881 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetanSSihalongMetanSS.isc
AERMOD View by Lakes Environmental Software RS-1of1 04-May




Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc

‘ H2S - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 82.96684 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 12-May-18, 17
24-HR1ST 19.82620 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 04-Oct-19, 24
MONTH1ST 4.09844 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 30-Apr-18, 24
1-HR2ND 76.60861 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 26-Aug-20, 18
24-HR2ND 16.85855 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 10-Apr-18, 24
MONTH2ND 3.54827 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 31-Aug-20, 24
1-HR3RD 74.86766 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 01-Sep-18, 21
24-HR3RD 16.77551 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 10-Apr-20, 24
MONTH3RD 3.02266 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 30-Sep-20, 24
ANNUAL 2.50876 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 15.63728 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 26.48728 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 7.18293 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 8.67659 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 2.59406 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 2.39969 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 2.53255 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S\halongH2S.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc

‘ H2S - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 82.96684 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 12-May-18, 17
24-HR1ST 16.85855 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 10-Apr-18, 24
MONTH1ST 6.42736 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 29-Feb-20, 24
ANNUAL 3.59063 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 24.09669 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 33.01633 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 8.48210 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 12.27540 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 4.33886 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 3.08570 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 3.34732 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc

‘ H2S - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 76.60861 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 26-Aug-20, 18
24-HR1ST 14.05478 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 30-Aug-20, 24
MONTH1ST 2.11144 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 31-Jul-19, 24
ANNUAL 2.70711 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 11.61589 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 24.11770 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 7.18293 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 8.67659 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 2.10242 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 2.93455 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 3.08435 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc

‘ H2S - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 74.86766 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00 01-Sep-18, 21
24-HR1ST 19.82620 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 04-Oct-19, 24
MONTH1ST 3.02266 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 30-Sep-20, 24
ANNUAL 2.46985 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 15.84293 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 25.61493 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 6.64735 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 8.14669 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 2.81622 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 2.27648 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 2.31684 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc

‘ H2S - Concentration - Source Group: ALL

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 58.23393 ug/mn3 728381.52 2328662.68 12.90 0.00 1088.00 02-Feb-19, 19
24-HR1ST 13.14746 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 10-Jan-20, 24
MONTH1ST 2.22929 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00 28-Feb-19, 24
ANNUAL 1.40047 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR98.00pct 10.73374 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
1-HR99.00pct 18.03361 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR98.00pct 6.59312 ug/m”3 728381.52 2328062.68 17.60 0.00 362.00
24-HR99.00pct 7.48993 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y1 1.21616 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y2 1.44349 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
ANNUAL Y3 1.54176 ug/mn3 728381.52 2328062.68 17.60 0.00 362.00
Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S-SS\halongH2S-SS.isc
AERMOD View by Lakes Environmental Software RS-1of1 04-May




Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongCO\halongCO.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 359.34138 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 12-May-18, 17
24-HR1ST 84.91460 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 04-Oct-19, 24
MONTH1ST 16.53446 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Apr-18, 24
1-HR2ND 341.15278 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 15-Aug-19, 23
24-HR2ND 65.02828 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 02-Mar-18, 24
MONTH2ND 13.30559 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR3RD 340.57894 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR3RD 64.70885 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH3RD 12.43026 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-18, 24
ANNUAL 9.62246 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 58.17103 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 108.34778 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 31.69885 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 39.71319 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 9.98549 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 9.28028 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 9.60160 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongCO\halongCO.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 359.34138 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 12-May-18, 17
24-HR1ST 65.02828 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 02-Mar-18, 24
MONTH1ST 26.71287 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 29-Feb-20, 24
ANNUAL 14.38171 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 96.12976 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 124.34468 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 41.78930 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 45.55791 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 16.99203 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 12.99491 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 13.15819 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 341.15278 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 15-Aug-19, 23
24-HR1ST 64.70885 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 7.96222 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Jul-19, 24
ANNUAL 10.09161 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 39.58170 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 82.18041 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 29.74783 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 33.54116 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 8.07567 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 10.77023 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 11.42892 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May




Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 340.57894 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 84.91460 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 04-Oct-19, 24
MONTH1ST 12.43026 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-18, 24
ANNUAL 9.44859 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 57.77979 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 111.87391 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 31.38109 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 36.51727 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 10.63810 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 8.61321 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 9.09447 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 307.74389 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 20-Feb-19, 16
24-HR1ST 50.97297 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 10-Jan-20, 24
MONTH1ST 8.53987 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 28-Feb-19, 24
ANNUAL 5.09256 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 37.61233 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 61.70021 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 24.69556 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 31.02290 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 4.62759 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 5.30213 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 5.34796 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongCO-SS\halongCO-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX\halongHEX.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 52.12152 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 12-May-18, 17
24-HR1ST 12.31664 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 04-Oct-19, 24
MONTH1ST 2.39828 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Apr-18, 24
1-HR2ND 49.48331 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 15-Aug-19, 23
24-HR2ND 9.43218 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 02-Mar-18, 24
MONTH2ND 1.92994 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR3RD 49.40008 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR3RD 9.38585 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH3RD 1.80298 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-18, 24
ANNUAL 1.39571 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 8.43756 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 15.71556 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 4.59784 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 5.76029 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 1.44837 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y2 1.34608 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y3 1.39269 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongHEX\halongHEX.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04- May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 52.12152 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 12-May-18, 17
24-HR1ST 9.43218 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 02-Mar-18, 24
MONTH1ST 2.39828 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Apr-18, 24
ANNUAL 2.46465 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 16.44224 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 18.24444 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 6.60806 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 7.07414 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 2.46465 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May




Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 43.44782 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 15-Jun-18, 12
24-HR1ST 6.06488 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 07-Jun-18, 24
MONTH1ST 0.80169 ug/m”3 728381.52 2328262.68 32.20 2.00 345.00 31-Aug-18, 24
ANNUAL 1.17135 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 4.77406 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 9.39828 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 4.16441 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 4.54866 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 1.17135 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 46.70968 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 01-Sep-18, 21
24-HR1ST 7.06231 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 20-Sep-18, 24
MONTH1ST 1.80298 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-18, 24
ANNUAL 1.54303 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 8.44756 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 15.34119 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 4.59784 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 5.29673 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 1.54303 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May




Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 42.89130 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 03-Dec-18, 18
24-HR1ST 6.41273 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 13-Feb-18, 24
MONTH1ST 0.65364 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Dec-18, 24
ANNUAL 0.66415 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 4.48640 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 8.32663 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 3.79294 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 4.80955 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 0.66415 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongHEX-SS\halongHEX-SS.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongMetan2027\halongMetan2027.isc

‘ CH4 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 542466.47250 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 103066.79648 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 21192.85002 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR2ND 524106.69065 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 26-Aug-20, 18
24-HR2ND 95316.94204 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 10-Apr-20, 24
MONTH2ND 18368.11157 |ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-20, 24
1-HR3RD 512400.11822 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 20
24-HR3RD 94632.26453 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 20-Nov-20, 24
MONTH3RD 13523.49972 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00 31-May-20, 24
ANNUAL 15293.20617 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 93912.48438 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 169447.00000 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 49983.09766 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 63254.26172 | ug/m"3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 15293.20617 |ug/m"3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongMetan2027\halongMetan2027.isc
AERMOD View by Lakes Environmental Software RS -1of1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongH2S2027\halongH2S2027.isc

‘ H2S - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 82.98568 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 15.76700 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 3.24205 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR2ND 80.17703 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 26-Aug-20, 18
24-HR2ND 14.58144 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 10-Apr-20, 24
MONTH2ND 2.80993 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-20, 24
1-HR3RD 78.38618 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 20
24-HR3RD 14.47670 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 20-Nov-20, 24
MONTH3RD 2.06880 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 31-May-20, 24
ANNUAL 2.33953 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 14.36659 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 25.92179 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 7.64634 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 9.67654 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 2.33953 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongH2S2027\halongH2S2027.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May



Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongC02027\halongC0O2027.isc

‘ CO - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 265.24675 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 50.39599 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 10.36255 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR2ND 256.26948 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 26-Aug-20, 18
24-HR2ND 46.60658 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 10-Apr-20, 24
MONTH2ND 8.98135 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-20, 24
1-HR3RD 250.54538 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 20
24-HR3RD 46.27180 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 20-Nov-20, 24
MONTH3RD 6.61251 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 31-May-20, 24
ANNUAL 7.47783 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 45.91985 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 82.85369 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 24.43995 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 30.92908 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 7.47783 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\Aermod RUN\Bai rac Ha Long\halongC0O2027\halongC0O2027.isc
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Results Summary

G:\Aermod RUN\Bai rac Ha Long\halongHEX 2027\halongHEX 2027.isc

‘ C6H14 - Concentration - Source Group: ALL ‘

Averaging ) X Y ZELEV ZFLAG ZHILL Peak Date,
Period  Rank Peak Ui (m) (m) (m) m) m) Start Hour
1-HR1ST 38.47281 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 25-Sep-20, 23
24-HR1ST 7.30970 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 24
MONTH1ST 1.50304 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 31-Aug-20, 24
1-HR2ND 37.17069 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 26-Aug-20, 18
24-HR2ND 6.76007 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 10-Apr-20, 24
MONTH2ND 1.30270 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Sep-20, 24
1-HR3RD 36.34044 ug/m”3 728381.52 2328062.68 17.60 2.00 362.00 30-Aug-20, 20
24-HR3RD 6.71151 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 20-Nov-20, 24
MONTH3RD 0.95911 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00 31-May-20, 24
ANNUAL 1.08462 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR98.00pct 6.66046 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
1-HR99.00pct 12.01754 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR98.00pct 3.54490 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
24-HR99.00pct 4.48612 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00
ANNUAL Y1 1.08462 ug/mn3 728381.52 2328062.68 17.60 2.00 362.00

Project File: G:\\Aermod RUN\Bai rac Ha Long\halongHEX 2027\halongHEX 2027.isc
AERMOD View by Lakes Environmental Software RS-1o0f1 04-May
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WIND ROSE PLOT:
Panh gia HTMT céac hé chira rac tam tai xa Vii Oai, TP Ha Long, tinh Quang Ninh
B4. Hoa gi6 khu vwc Dw &n
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PROJECT TITLE:
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PROJECT TITLE:
Danh gia HTMT céc hé chiva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quang Ninh
B9. Kich ban 2023 - Néng dé Metan trung binh 24h: PERCENTILE 99
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PROJECT TITLE:
DPanh gia HTMT céac hd chiva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quéng Ninh
B10. Kich ban 2027 - Metan trung binh 1h: RANK1
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PROJECT TITLE:
Danh gia HTMT céc hé chiva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quang Ninh
B11l. Kich bdn 2027 - Metan trung binh 24h: RANK1
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PROJECT TITLE:
Danh gia HTMT céc hé chiva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quang Ninh
B13. Kich ban 2027 - Metan trung binh 24h: PERCENTILE 99
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PROJECT TITLE:
Danh gia HTMT céc hé chiva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quang Ninh
B14. Kich ban 2027 Ndng doé Metan trung binh ndm
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PROJECT TITLE: COMMENTS:
Danh gia HTMT céc hé chtva rac tam tai xa Vi Oai, TP. Ha Long, tinh Quang Ninh
B16. Kich ban 2023 — Néng d6 H>S trung binh 24h: RANK1
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US EPA Office of Research and Development

LandGEM

Landfill Gas Emissions Model
Version 3.03

U.S. Environmental Protection Agency
Office of Research and Development
Center for Emergency Solutions and Environmental
Response (CESER)
and
Clean Air Technology Center (CATC)
Research Triangle Park, North Carolina

June 2020

Summary Report

Landfill Name or Identifier: Landfill Hole No-1
Date: Saturday, December 4, 2021

Description/Comments:

About LandGEM: %

: M
First-Order Decomposition Rate Equation: O — E E kL —'I"' e_hij
P q ' = CH, o) 1 O
i=1.. 7=0.1

Where,

Qcra = annual methane generation in the year of the calculation (m 2 /year)

i = 1-year time increment Mi = mass of waste accepted in the i" year (Mg)

n = (year of the calculation) - (initial year of waste acceptance) tj = age of the j section of waste mass M; accepted in the i"year
j = 0.1-year time increment (decimal years , e.g., 3.2 years)

k = methane generation rate (year )
Lo = potential methane generation capacity (m3/Mg)

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.

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.
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Input Review

LANDFILL CHARACTERISTICS

Landfill Open Year

Landfill Closure Year (with 80-year limit)
Actual Closure Year (without limit)
Have Model Calculate Closure Year?
Waste Design Capacity

MODEL PARAMETERS
Methane Generation Rate, k
Potential Methane Generation Capacity, Lo

NMOC Concentration

Methane Content

GASES / POLLUTANTS SELECTED

Gas / Pollutant #1:
Gas / Pollutant #2:
Gas / Pollutant #3:
Gas / Pollutant #4:

Methane
Hydrogen sulfide
Carbon monoxide
Hexane - HAP/VOC

WASTE ACCEPTANCE RATES

2016

2017

2017
No

0.050
170
600

50

megagrams

year

m3/Mg

ppmv as hexane
% by volume

Year Waste Accepted Waste-In-Place
(Mglyear) (short tons/year) (Mg) (short tons)

2016 13,118 14,430 0 [0
2017 201,336 221,470 13,118, 14,430
2018 0 0 214,454 235,899
2019 0 0 214,454 235,899
2020 0 0 214,454 235,899
2021 0 0 214,454 235,899
2022 0 0 214,454 235,899
2023 0 0 214,454 235,899
2024 0 0 214,454 235,899
2025 0 0 214,454 235,899
2026 0 0 214,454 235,899
2027 0 0 214,454 235,899
2028 0 0 214,454 235,899
2029 0 0 214,454 235,899
2030 0 0 214,454 235,899
2031 0 0 214,454 235,899
2032 0 0 214,454 235,899
2033 0 0 214,454 235,899
2034 0 0 214,454 235,899
2035 0 0 214,454 235,899
2036 0 0 214,454 235,899
2037 0 0 214,454 235,899
2038 0 0 214,454 235,899
2039 0 0 214,454 235,899
2040 0 0 214,454 235,899
2041 0 0 214,454 235,899
2042 0 0 214,454 235,899
2043 0 0 214,454 235,899
2044 0 0 214,454 235,899
2045 0 0 214,454 235,899
2046 0 0 214,454 235,899
2047 0 0 214,454 235,899
2048 0 0 214,454 235,899
2049 0 0 214,454 235,899
2050 0 0 214,454 235,899
2051 0 0 214,454 235,899
2052 0 0 214,454 235,899
2053 0 0 214,454 235,899
2054 0 0 214,454 235,899
2055 0 0 214,454 235,899
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WASTE ACCEPTANCE RATES (Continued)

vear Waste Accepted Waste-In-Place
(Mglyear) (short tons/year) (Mg) (short tons)

2056 0 0 214,454 235,899
2057 0 0 214,454 235,899
2058 0 0 214,454 235,899
2059 0 0 214,454 235,899
2060 0 0 214,454 235,899
2061 0 0 214,454 235,899
2062 0 0 214,454 235,899
2063 0 0 214,454 235,899
2064 0 0 214,454 235,899
2065 0 0 214,454 235,899
2066 0f 0 214,454 235,899
2067 0 0 214,454 235,899
2068 0 0| 214,454 235,899
2069 0 0 214,454 235,899
2070 0 0| 214,454 235,899
2071 0 0| 214,454 235,899
2072 0 0| 214,454 235,899
2073 0 0 214,454 235,899
2074 0 0 214,454 235,899
2075 0 0 214,454 235,899
2076 0 0 214,454 235,899
2077 0 0 214,454 235,899
2078 0 0 214,454 235,899
2079 0 0 214,454 235,899
2080 0 0 214,454 235,899
2081 0 0 214,454 235,899
2082 0 0 214,454 235,899
2083 0 0 214,454 235,899
2084 0 0 214,454 235,899
2085 0 0 214,454 235,899
2086 0 0 214,454 235,899
2087 0 0 214,454 235,899
2088 0 0 214,454 235,899
2089 0 0 214,454 235,899
2090 0 0 214,454 235,899
2091 0 0 214,454 235,899
2092 0 0 214,454 235,899
2093 0 0 214,454 235,899
2094 0 0 214,454 235,899
2095 0 0 214,454 235,899
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Pollutant Parameters

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight
Total landfill gas 0.00
8 [Methane 16.04
8 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/NOC 1.1 167.85
1,1-Dichloroethane
(ethylidene dichloride) -
HAP/NOC 24 98.97
1,1-Dichloroethene
(vinylidene chloride) -
HAP/NOC 0.20 96.94
1,2-Dichloroethane
(ethylene dichloride) -
HAP/NOC 0.41 98.96
1,2-Dichloropropane
(propylene dichloride) -
HAP/NOC 0.18 112.99
2-Propanol (isopropy!
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or
Unknown Co-disposal -
HAPNOC 1.9 78.11
Benzene - Co-disposal -
» |HAP/NOC 11 78.11
% Bromodichloromethane -
5 |vOC 31 163.83
§ Butane - VOC 5.0 58.12
Carbon disulfide -
HAPNOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride -
HAPNOC 4.0E-03 153.84
Carbonyl sulfide -
HAP/NOC 0.49 60.07
Chlorobenzene -
HAP/NOC 0.25 112.56
Chlorodifluoromethane 13 86.47
Chloroethane (ethyl
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 12 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
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Pollutant Parameters (Continued)

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv) Molecular Weight (ppmv) Molecular Weight
Ethyl mercaptan
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene -
HAP/NOC 4.6 106.16
Ethylene dibromide -
HAP/NOC 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/NOC 7.1 72.11
Methyl isobutyl ketone -
HAP/NOC 1.9 100.16
Methyl mercaptan - VOC 25 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene
(tetrachloroethylene) -
HAP 37 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or
Unknown Co-disposal -
HAP/NVOC 39 92.13
Toluene - Co-disposal -
HAP/NOC 170 92.13
Trichloroethylene
» | (trichloroethene) -
g HAP/NVOC 2.8 131.40
S | Vinyl chloride -
S |HAPNOC 7.3 62.50
e Xylenes - HAP/VOC 12 106.16
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Results
Methane Hydrogen sulfide

Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2016 0 0 0 0 0 0
2017 7.274E+01 1.090E+05 8.001E+01 1.113E-02 7.850E+00 1.224E-02
2018 1.186E+03 1.777E+06 1.304E+03 1.814E-01 1.280E+02 1.995E-01
2019 1.128E+03 1.690E+06 1.241E+03 1.725E-01 1.217E+02 1.898E-01
2020 1.073E+03 1.608E+06 1.180E+03 1.641E-01 1.158E+02 1.805E-01
2021 1.020E+03 1.530E+06 1.123E+03 1.561E-01 1.101E+02 1.717E-01
2022 9.707E+02 1.455E+06 1.068E+03 1.485E-01 1.048E+02 1.633E-01
2023 9.234E+02 1.384E+06 1.016E+03 1.413E-01 9.965E+01 1.554E-01
2024 8.783E+02 1.317E+06 9.662E+02 1.344E-01 9.479E+01 1.478E-01
2025 8.355E+02 1.252E+06 9.191E+02 1.278E-01 9.017E+01 1.406E-01
2026 7.948E+02 1.191E+06 8.742E+02 1.216E-01 8.577E+01 1.337E-01
2027 7.560E+02 1.133E+06 8.316E+02 1.157E-01 8.159E+01 1.272E-01
2028 7.191E+02 1.078E+06 7.910E+02 1.100E-01 7.761E+01 1.210E-01
2029 6.841E+02 1.025E+06 7.525E+02 1.046E-01 7.382E+01 1.151E-01
2030 6.507E+02 9.753E+05 7.158E+02 9.954E-02 7.022E+01 1.095E-01
2031 6.190E+02 9.278E+05 6.809E+02 9.469E-02 6.680E+01 1.042E-01
2032 5.888E+02 8.825E+05 6.476E+02 9.007E-02 6.354E+01 9.908E-02
2033 5.601E+02 8.395E+05 6.161E+02 8.568E-02 6.044E+01 9.424E-02
2034 5.327E+02 7.985E+05 5.860E+02 8.150E-02 5.749E+01 8.965E-02
2035 5.068E+02 7.596E+05 5.574E+02 7.752E-02 5.469E+01 8.527E-02
2036 4.820E+02 7.225E+05 5.302E+02 7.374E-02 5.202E+01 8.112E-02
2037 4,585E+02 6.873E+05 5.044E+02 7.015E-02 4.949E+01 7.716E-02
2038 4.362E+02 6.538E+05 4.798E+02 6.672E-02 4.707E+01 7.340E-02
2039 4.149E+02 6.219E+05 4.564E+02 6.347E-02 4.478E+01 6.982E-02
2040 3.947E+02 5.916E+05 4.341E+02 6.037E-02 4.259E+01 6.641E-02
2041 3.754E+02 5.627E+05 4.130E+02 5.743E-02 4.052E+01 6.317E-02
2042 3.571E+02 5.353E+05 3.928E+02 5.463E-02 3.854E+01 6.009E-02
2043 3.397E+02 5.092E+05 3.737E+02 5.196E-02 3.666E+01 5.716E-02
2044 3.231E+02 4.843E+05 3.554E+02 4.943E-02 3.487E+01 5.437E-02
2045 3.074E+02 4.607E+05 3.381E+02 4.702E-02 3.317E+01 5.172E-02
2046 2.924E+02 4.382E+05 3.216E+02 4.473E-02 3.155E+01 4.920E-02
2047 2.781E+02 4.169E+05 3.059E+02 4.255E-02 3.001E+01 4.680E-02
2048 2.646E+02 3.965E+05 2.910E+02 4.047E-02 2.855E+01 4.452E-02
2049 2.516E+02 3.772E+05 2.768E+02 3.850E-02 2.716E+01 4.235E-02
2050 2.394E+02 3.588E+05 2.633E+02 3.662E-02 2.583E+01 4.028E-02
2051 2.277E+02 3.413E+05 2.505E+02 3.483E-02 2.457E+01 3.832E-02
2052 2.166E+02 3.247E+05 2.383E+02 3.313E-02 2.338E+01 3.645E-02
2053 2.060E+02 3.088E+05 2.266E+02 3.152E-02 2.224E+01 3.467E-02
2054 1.960E+02 2.938E+05 2.156E+02 2.998E-02 2.115E+01 3.298E-02
2055 1.864E+02 2.794E+05 2.051E+02 2.852E-02 2.012E+01 3.137E-02
2056 1.773E+02 2.658E+05 1.951E+02 2.713E-02 1.914E+01 2.984E-02
2057 1.687E+02 2.528E+05 1.856E+02 2.581E-02 1.820E+01 2.839E-02
2058 1.605E+02 2.405E+05 1.765E+02 2.455E-02 1.732E+01 2.700E-02
2059 1.526E+02 2.288E+05 1.679E+02 2.335E-02 1.647E+01 2.568E-02
2060 1.452E+02 2.176E+05 1.597E+02 2.221E-02 1.567E+01 2.443E-02
2061 1.381E+02 2.070E+05 1.519E+02 2.113E-02 1.490E+01 2.324E-02
2062 1.314E+02 1.969E+05 1.445E+02 2.010E-02 1.418E+01 2.211E-02
2063 1.250E+02 1.873E+05 1.375E+02 1.912E-02 1.349E+01 2.103E-02
2064 1.189E+02 1.782E+05 1.308E+02 1.818E-02 1.283E+01 2.000E-02
2065 1.131E+02 1.695E+05 1.244E+02 1.730E-02 1.220E+01 1.903E-02
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HCL1

Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2066 1.076E+02 1.612E+05 1.183E+02 1.645E-02 1.161E+01 1.810E-02
2067 1.023E+02 1.534E+05 1.125E+02 1.565E-02 1.104E+01 1.722E-02
2068 9.732E+01 1.459E+05 1.071E+02 1.489E-02 1.050E+01 1.638E-02
2069 9.258E+01 1.388E+05 1.018E+02 1.416E-02 9.991E+00 1.558E-02
2070 8.806E+01 1.320E+05 9.687E+01 1.347E-02 9.504E+00 1.482E-02
2071 8.377E+01 1.256E+05 9.214E+01 1.281E-02 9.040E+00 1.410E-02
2072 7.968E+01 1.194E+05 8.765E+01 1.219E-02 8.599E+00 1.341E-02
2073 7.580E+01 1.136E+05 8.337E+01 1.159E-02 8.180E+00 1.275E-02
2074 7.210E+01 1.081E+05 7.931E+01 1.103E-02 7.781E+00 1.213E-02
2075 6.858E+01 1.028E+05 7.544E+01 1.049E-02 7.402E+00 1.154E-02
2076 6.524E+01 9.779E+04 7.176E+01 9.980E-03 7.041E+00 1.098E-02
2077 6.206E+01 9.302E+04 6.826E+01 9.493E-03 6.697E+00 1.044E-02
2078 5.903E+01 8.848E+04 6.493E+01 9.030E-03 6.371E+00 9.933E-03
2079 5.615E+01 8.416E+04 6.177E+01 8.590E-03 6.060E+00 9.449E-03
2080 5.341E+01 8.006E+04 5.875E+01 8.171E-03 5.764E+00 8.988E-03
2081 5.081E+01 7.616E+04 5.589E+01 7.772E-03 5.483E+00 8.550E-03
2082 4.833E+01 7.244E+04 5.316E+01 7.393E-03 5.216E+00 8.133E-03
2083 4597E+01 6.891E+04 5.057E+01 7.033E-03 4.961E+00 7.736E-03
2084 4.373E+01 6.555E+04 4.810E+01 6.690E-03 4.719E+00 7.359E-03
2085 4.160E+01 6.235E+04 4.576E+01 6.363E-03 4.489E+00 7.000E-03
2086 3.957E+01 5.931E+04 4.353E+01 6.053E-03 4.270E+00 6.658E-03
2087 3.764E+01 5.642E+04 4.140E+01 5.758E-03 4.062E+00 6.334E-03
2088 3.580E+01 5.367E+04 3.938E+01 5.477E-03 3.864E+00 6.025E-03
2089 3.406E+01 5.105E+04 3.746E+01 5.210E-03 3.675E+00 5.731E-03
2090 3.240E+01 4.856E+04 3.564E+01 4.956E-03 3.496E+00 5.451E-03
2091 3.082E+01 4.619E+04 3.390E+01 4.714E-03 3.326E+00 5.186E-03
2092 2.931E+01 4.394E+04 3.224E+01 4.484E-03 3.164E+00 4.933E-03
2093 2.788E+01 4.179E+04 3.067E+01 4.266E-03 3.009E+00 4.692E-03
2094 2.652E+01 3.976E+04 2.918E+01 4.058E-03 2.862E+00 4.463E-03
2095 2.523E+01 3.782E+04 2.775E+01 3.860E-03 2.723E+00 4.246E-03
2096 2.400E+01 3.597E+04 2.640E+01 3.671E-03 2.590E+00 4.039E-03
2097 2.283E+01 3.422E+04 2.511E+01 3.492E-03 2.464E+00 3.842E-03
2098 2.172E+01 3.255E+04 2.389E+01 3.322E-03 2.344E+00 3.654E-03
2099 2.066E+01 3.096E+04 2.272E+01 3.160E-03 2.229E+00 3.476E-03
2100 1.965E+01 2.945E+04 2.161E+01 3.006E-03 2.121E+00 3.306E-03
2101 1.869E+01 2.802E+04 2.056E+01 2.859E-03 2.017E+00 3.145E-03
2102 1.778E+01 2.665E+04 1.956E+01 2.720E-03 1.919E+00 2.992E-03
2103 1.691E+01 2.535E+04 1.860E+01 2.587E-03 1.825E+00 2.846E-03
2104 1.609E+01 2.411E+04 1.770E+01 2.461E-03 1.736E+00 2.707E-03
2105 1.530E+01 2.294E+04 1.683E+01 2.341E-03 1.652E+00 2.575E-03
2106 1.456E+01 2.182E+04 1.601E+01 2.227E-03 1.571E+00 2.449E-03
2107 1.385E+01 2.075E+04 1.523E+01 2.118E-03 1.494E+00 2.330E-03
2108 1.317E+01 1.974E+04 1.449E+01 2.015E-03 1.421E+00 2.216E-03
2109 1.253E+01 1.878E+04 1.378E+01 1.917E-03 1.352E+00 2.108E-03
2110 1.192E+01 1.786E+04 1.311E+01 1.823E-03 1.286E+00 2.005E-03
2111 1.134E+01 1.699E+04 1.247E+01 1.734E-03 1.223E+00 1.908E-03
2112 1.078E+01 1.616E+04 1.186E+01 1.650E-03 1.164E+00 1.815E-03
2113 1.026E+01 1.538E+04 1.128E+01 1.569E-03 1.107E+00 1.726E-03
2114 9.757E+00 1.463E+04 1.073E+01 1.493E-03 1.053E+00 1.642E-03
2115 9.282E+00 1.391E+04 1.021E+01 1.420E-03 1.002E+00 1.562E-03
2116 8.829E+00 1.323E+04 9.712E+00 1.351E-03 9.528E-01 1.486E-03
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HCL1

Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 8/year) (short tonsl/year) (Mglyear) (m 8 lyear) (short tons/year)
2117 8.398E+00 1.259E+04 9.238E+00 1.285E-03 9.064E-01 1.413E-03
2118 7.989E+00 1.197E+04 8.788E+00 1.222E-03 8.622E-01 1.344E-03
2119 7.599E+00 1.139E+04 8.359E+00 1.162E-03 8.201E-01 1.279E-03
2120 7.229E+00 1.083E+04 7.951E+00 1.106E-03 7.801E-01 1.216E-03
2121 6.876E+00 1.031E+04 7.564E+00 1.052E-03 7.421E-01 1.157E-03
2122 6.541E+00 9.804E+03 7.195E+00 1.001E-03 7.059E-01 1.101E-03
2123 6.222E+00 9.326E+03 6.844E+00 9.518E-04 6.715E-01 1.047E-03
2124 5.918E+00 8.871E+03 6.510E+00 9.054E-04 6.387E-01 9.959E-04
2125 5.630E+00 8.438E+03 6.193E+00 8.612E-04 6.076E-01 9.473E-04
2126 5.355E+00 8.027E+03 5.891E+00 8.192E-04 5.779E-01 9.011E-04
2127 5.094E+00 7.635E+03 5.603E+00 7.792E-04 5.497E-01 8.572E-04
2128 4.845E+00 7.263E+03 5.330E+00 7.412E-04 5.229E-01 8.154E-04
2129 4.609E+00 6.909E+03 5.070E+00 7.051E-04 4.974E-01 7.756E-04
2130 4.384E+00 6.572E+03 4.823E+00 6.707E-04 4.732E-01 7.378E-04
2131 4.170E+00 6.251E+03 4.588E+00 6.380E-04 4.501E-01 7.018E-04
2132 3.967E+00 5.946E+03 4.364E+00 6.069E-04 4.281E-01 6.676E-04
2133 3.774E+00 5.656E+03 4.151E+00 5.773E-04 4.073E-01 6.350E-04
2134 3.590E+00 5.380E+03 3.949E+00 5.491E-04 3.874E-01 6.040E-04
2135 3.415E+00 5.118E+03 3.756E+00 5.223E-04 3.685E-01 5.746E-04
2136 3.248E+00 4.868E+03 3.573E+00 4.969E-04 3.505E-01 5.466E-04
2137 3.090E+00 4.631E+03 3.399E+00 4.726E-04 3.334E-01 5.199E-04
2138 2.939E+00 4.405E+03 3.233E+00 4.496E-04 3.172E-01 4.945E-04
2139 2.796E+00 4.190E+03 3.075E+00 4.277E-04 3.017E-01 4.704E-04
2140 2.659E+00 3.986E+03 2.925E+00 4.068E-04 2.870E-01 4.475E-04
2141 2.530E+00 3.792E+03 2.782E+00 3.870E-04 2.730E-01 4.257E-04
2142 2.406E+00 3.607E+03 2.647E+00 3.681E-04 2.597E-01 4.049E-04
2143 2.289E+00 3.431E+03 2.518E+00 3.501E-04 2.470E-01 3.852E-04
2144 2.177E+00 3.263E+03 2.395E+00 3.331E-04 2.350E-01 3.664E-04
2145 2.071E+00 3.104E+03 2.278E+00 3.168E-04 2.235E-01 3.485E-04
2146 1.970E+00 2.953E+03 2.167E+00 3.014E-04 2.126E-01 3.315E-04
2147 1.874E+00 2.809E+03 2.061E+00 2.867E-04 2.022E-01 3.153E-04
2148 1.783E+00 2.672E+03 1.961E+00 2.727E-04 1.924E-01 3.000E-04
2149 1.696E+00 2.542E+03 1.865E+00 2.594E-04 1.830E-01 2.853E-04
2150 1.613E+00 2.418E+03 1.774E+00 2.467E-04 1.741E-01 2.714E-04
2151 1.534E+00 2.300E+03 1.688E+00 2.347E-04 1.656E-01 2.582E-04
2152 1.459E+00 2.188E+03 1.605E+00 2.233E-04 1.575E-01 2.456E-04
2153 1.388E+00 2.081E+03 1.527E+00 2.124E-04 1.498E-01 2.336E-04
2154 1.321E+00 1.979E+03 1.453E+00 2.020E-04 1.425E-01 2.222E-04
2155 1.256E+00 1.883E+03 1.382E+00 1.922E-04 1.356E-01 2.114E-04
2156 1.195E+00 1.791E+03 1.314E+00 1.828E-04 1.290E-01 2.011E-04
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Ho chon lap tam so 1

RESULTS

Closure Year (with 80-year limit) =

2017

Landfill Name or Identifier: Landfill Hole No-1

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit: _short tons/year ;]
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC

Year (Mglyear) | (short tons/year) (Mg) (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
2016 13,11E| 14,430 0 0 0 0 0

2017 201,336 221,470 13,118 14,430 7.274E+01 1.090E+05 8.001E+01 1.113E-02 7.850E+00 1.224E-02 3.557E-02 3.053E+01 3.912E-02 5.159E-03 1.439E+00 5.675E-03
2018 [¢ q 214,454 235,899 1.186E+03 1.777E+06 1.304E+03 1.814E-01 1.280E+02 1.995E-01 5.797E-01 4.976E+02 6.377E-01 8.409E-02 2.346E+01 9.250E-02
2019 [¢ q 214,454 235,899 1.128E+03 1.690E+06 1.241E+03 1.725E-01 1.217E+02 1.898E-01 5.514E-01 4.733E+02 6.066E-01 7.999E-02 2.231E+01 8.798E-02
2020 [¢ q 214,454 235,899 1.073E+03 1.608E+06 1.180E+03 1.641E-01 1.I58E+02 1.805E-01 5.246E-01 4.503E+02 5.770E-01 7.608E-02 2.123E+01 8.369E-02
2021 [¢ q 214,454 235,899 1.020E+03 1.530E+06 1.123E+03 1.561E-01 1.101E+02 1.717E-01 4.990E-01 4.283E+02 5.489E-01 7.237E-02 2.019E+01 7.961E-02
2022 [¢ q 214,454 235,899 9.707E+02 1.455E+06 1.068E+03 1.485E-01 1.048E+02 1.633E-01 4.746E-01 4.074E+02 5.221E-01 6.884E-02 1.921E+01 7.573E-02
2023 [¢ q 214,454 235,899 9.234E+02 1.384E+06 1.016E+03 1.413E-01 9.965E+01 1.554E-01 4.515E-01 3.875E+02 4.966E-01 6.549E-02 1.827E+01 7.204E-02
2024 [¢ q 214,454 235,899 8.783E+02 1.317E+06 9.662E+02 1.344E-01 9.479E+01 1.478E-01 4.295E-01 3.686E+02 4.724E-01 6.229E-02 1.738E+01 6.852E-02
2025 [¢ q 214,454 235,899 8.355E+02 1.252E+06 9.191E+02 1.278E-01 9.017E+01 1.406E-01 4.085E-01 3.507E+02 4.494E-01 5.925E-02 1.653E+01 6.518E-02
2026 [¢ q 214,454 235,899 7.948E+02 1.191E+06 8.742E+02 1.216E-01 8.577E+01 1.337E-01 3.886E-01 3.336E+02 4.275E-01 5.636E-02 1.572E+01 6.200E-02
2027 [¢ q 214,454 235,899 7.560E+02 1.133E+06 8.316E+02 1.157E-01 8.159E+01 1.272E-01 3.696E-01 3.173E+02 4.066E-01 5.362E-02 1.496E+01 5.898E-02
2028 [¢ q 214,454 235,899 7.191E+02 1.078E+06 7.910E+02 1.100E-01 7.761E+01 1.210E-01 3.516E-01 3.018E+02 3.868E-01 5.100E-02 1.423E+01 5.610E-02
2029 [¢ q 214,454 235,899 6.841E+02 1.025E+06 7.525E+02 1.046E-01 7.382E+01 1.151E-01 3.345E-01 2.871E+02 3.679E-01 4.851E-02 1.353E+01 5.337E-02
2030 [¢ q 214,454 235,899 6.507E+02 9.753E+05 7.158E+02 9.954E-02 7.022E+01 1.095E-01 3.182E-01 2.731E+02 3.500E-01 4.615E-02 1.287E+01 5.076E-02
2031 [¢ q 214,454 235,899 6.190E+02 9.278E+05 6.809E+02 9.469E-02 6.680E+01 1.042E-01 3.026E-01 2.598E+02 3.329E-01 4.390E-02 1.225E+01 4.829E-02
2032 [¢ q 214,454 235,899 5.888E+02 8.825E+05 6.476E+02 9.007E-02 6.354E+01 9.908E-02 2.879E-01 2.471E+02 3.167E-01 4.176E-02 1.165E+01 4.593E-02
2033 [¢ q 214,454 235,899 5.601E+02 8.395E+05 6.161E+02 8.568E-02 6.044E+01 9.424E-02 2.738E-01 2.351E+02 3.012E-01 3.972E-02 1.108E+01 4.369E-02
2034 [¢ q 214,454 235,899 5.327E+02 7.985E+05 5.860E+02 8.150E-02 5.749E+01 8.965E-02 2.605E-01 2.236E+02 2.865E-01 3.778E-02 1.054E+01 4.156E-02
2035 [¢ q 214,454 235,899 5.068E+02 7.596E+05 5.574E+02 7.752E-02 5.469E+01 8.527E-02 2.478E-01 2.127E+02 2.726E-01 3.594E-02 1.003E+01 3.953E-02
2036 [¢ q 214,454 235,899 4.820E+02 7.225E+05 5.302E+02 7.374E-02 5.202E+01 8.112E-02 2.357E-01 2.023E+02 2.593E-01 3.419E-02 9.538E+00 3.761E-02
2037 [¢ q 214,454 235,899 4.585E+02 6.873E+05 5.044E+02 7.015E-02 4.949E+01 7.716E-02 2.242E-01 1.924E+02 2.466E-01 3.252E-02 9.072E+00 3.577E-02
2038 [¢ q 214,454 235,899 4.362E+02 6.538E+05 4.798E+02 6.672E-02 4.707E+01 7.340E-02 2.133E-01 1.831E+02 2.346E-01 3.093E-02 8.630E+00 3.403E-02
2039 [¢ q 214,454 235,899 4.149E+02 6.219E+05 4.564E+02 6.347E-02 4.478E+01 6.982E-02 2.029E-01 1.741E+02 2.232E-01 2.943E-02 8.209E+00 3.237E-02
2040 [¢ q 214,454 235,899 3.947E+02 5.916E+05 4.341E+02 6.037E-02 4.259E+01 6.641E-02 1.930E-01 1.656E+02 2.123E-01 2.799E-02 7.809E+00 3.079E-02
2041 [¢ q 214,454 235,899 3.754E+02 5.627E+05 4.130E+02 5.743E-02 4.052E+01 6.317E-02 1.836E-01 1.576E+02 2.019E-01 2.662E-02 7.428E+00 2.929E-02
2042 [¢ q 214,454 235,899 3.571E+02 5.353E+05 3.928E+02 5.463E-02 3.854E+01 6.009E-02 1.746E-01 1.499E+02 1.921E-01 2.533E-02 7.066E+00 2.786E-02
2043 [¢ q 214,454 235,899 3.397E+02 5.092E+05 3.737E+02 5.196E-02 3.666E+01 5.716E-02 1.661E-01 1.426E+02 1.827E-01 2.409E-02 6.721E+00 2.650E-02
2044 [¢ q 214,454 235,899 3.231E+02 4.843E+05 3.554E+02 4.943E-02 3.487E+01 5.437E-02 1.580E-01 1.356E+02 1.738E-01 2.292E-02 6.393E+00 2.521E-02
2045 [¢ q 214,454 235,899 3.074E+02 4.607E+05 3.381E+02 4.702E-02 3.317E+01 5.172E-02 1.503E-01 1.290E+02 1.653E-01 2.180E-02 6.081E+00 2.398E-02
2046 [¢ q 214,454 235,899 2.924E+02 4.382E+05 3.216E+02 4.473E-02 3.155E+01 4.920E-02 1.430E-01 1.227E+02 1.573E-01 2.074E-02 5.785E+00 2.281E-02
2047 [¢ q 214,454 235,899 2.781E+02 4.169E+05 3.059E+02 4.255E-02 3.001E+01 4.680E-02 1.360E-01 1.167E+02 1.496E-01 1.972E-02 5.503E+00 2.170E-02
2048 [¢ q 214,454 235,899 2.646E+02 3.965E+05 2.910E+02 4.047E-02 2.855E+01 4.452E-02 1.294E-01 1.110E+02 1.423E-01 1.876E-02 5.234E+00 2.064E-02
2049 [¢ q 214,454 235,899 2.516E+02 3.772E+05 2.768E+02 3.850E-02 2.716E+01 4.235E-02 1.230E-01 1.056E+02 1.353E-01 1.785E-02 4.979E+00 1.963E-02
2050 [¢ q 214,454 235,899 2.394E+02 3.588E+05 2.633E+02 3.662E-02 2.583E+01 4.028E-02 1.170E-01 1.005E+02 1.287E-01 1.698E-02 4.736E+00 1.867E-02
2051 [¢ q 214,454 235,899 2.277E+02 3.413E+05 2.505E+02 3.483E-02 2.457E+01 3.832E-02 1.113E-01 9.557E+01 1.225E-01 1.615E-02 4.505E+00 1.776E-02
2052 [¢ q 214,454 235,899 2.166E+02 3.247E+05 2.383E+02 3.313E-02 2.338E+01 3.645E-02 1.059E-01 9.090E+01 1.165E-01 1.536E-02 4.286E+00 1.690E-02
2053 [¢ q 214,454 235,899 2.060E+02 3.088E+05 2.266E+02 3.152E-02 2.224E+01 3.467E-02 1.007E-01 8.647E+01 1.108E-01 1.461E-02 4.076E+00 1.607E-02
2054 [¢ q 214,454 235,899 1.960E+02 2.938E+05 2.156E+02 2.998E-02 2.115E+01 3.298E-02 9.583E-02 8.225E+01 1.054E-01 1.390E-02 3.878E+00 1.529E-02
2055 [¢ q 214,454 235,899 1.864E+02 2.794E+05 2.051E+02 2.852E-02 2.012E+01 3.137E-02 9.115E-02 7.824E+01 1.003E-01 1.322E-02 3.689E+00 1.454E-02
2056 [¢ q 214,454 235,899 1.773E+02 2.658E+05 1.951E+02 2.713E-02 1.914E+01 2.984E-02 8.671E-02 7.443E+01 9.538E-02 1.258E-02 3.509E+00 1.383E-02
2057 [¢ q 214,454 235,899 1.687E+02 2.528E+05 1.856E+02 2.581E-02 1.820E+01 2.839E-02 8.248E-02 7.080E+01 9.073E-02 1.196E-02 3.338E+00 1.316E-02
2058 [¢ q 214,454 235,899 1.605E+02 2.405E+05 1.765E+02 2.455E-02 1.732E+01 2.700E-02 7.846E-02 6.734E+01 8.630E-02 1.138E-02 3.175E+00 1.252E-02
2059 [¢ q 214,454 235,899 1.526E+02 2.288E+05 1.679E+02 2.335E-02 1.647E+01 2.568E-02 7.463E-02 6.406E+01 8.209E-02 1.082E-02 3.020E+00 1.191E-02
2060 [¢ q 214,454 235,899 1.452E+02 2.176E+05 1.597E+02 2.221E-02 1.567E+01 2.443E-02 7.099E-02 6.094E+01 7.809E-02 1.030E-02 2.873E+00 1.133E-02
2061 [¢ q 214,454 235,899 1.381E+02 2.070E+05 1.519E+02 2.113E-02 1.490E+01 2.324E-02 6.753E-02 5.796E+01 7.428E-02 9.795E-03 2.733E+00 1.077E-02
2062 [¢ q 214,454 235,899 1.314E+02 1.969E+05 1.445E+02 2.010E-02 1.418E+01 2.211E-02 6.423E-02 5.514E+01 7.066E-02 9.317E-03 2.599E+00 1.025E-02
2063 [¢ q 214,454 235,899 1.250E+02 1.873E+05 1.375E+02 1.912E-02 1.349E+01 2.103E-02 6.110E-02 5.245E+01 6.721E-02 8.863E-03 2.473E+00 9.749E-03
2064 [¢ q 214,454 235,899 1.189E+02 1.782E+05 1.308E+02 1.818E-02 1.283E+01 2.000E-02 5.812E-02 4.989E+01 6.393E-02 8.430E-03 2.352E+00 9.273E-03
2065 [¢ q 214,454 235,899 1.131E+02 1.695E+05 1.244E+02 1.730E-02 1.220E+01 1.903E-02 5.529E-02 4.746E+01 6.082E-02 8.019E-03 2.237E+00 8.821E-03
2066 [¢ q 214,454 235,899 1.076E+02 1.612E+05 1.183E+02 1.645E-02 1.161E+01 1.810E-02 5.259E-02 4.514E+01 5.785E-02 7.628E-03 2.128E+00 8.391E-03
2067 [¢ q 214,454 235,899 1.023E+02 1.534E+05 1.125E+02 1.565E-02 1.104E+01 1.722E-02 5.003E-02 4.294E+01 5.503E-02 7.256E-03 2.024E+00 7.982E-03
2068 [¢ q 214,454 235,899 9.732E+01 1.459E+05 1.071E+02 1.489E-02 1.050E+01 1.638E-02 4.759E-02 4.085E+01 5.234E-02 6.902E-03 1.926E+00 7.592E-03
2069 [¢ q 214,454 235,899 9.258E+01 1.388E+05 1.018E+02 1.416E-02 9.991E+00 1.558E-02 4.527E-02 3.885E+01 4.979E-02 6.566E-03 1.832E+00 7.222E-03
2070 [¢ q 214,454 235,899 8.806E+01 1.320E+05 9.687E+01 1.347E-02 9.504E+00 1.482E-02 4.306E-02 3.696E+01 4.736E-02 6.245E-03 1.742E+00 6.870E-03
2071 [¢ q 214,454 235,899 8.377E+01 1.256E+05 9.214E+01 1.281E-02 9.040E+00 1.410E-02 4.096E-02 3.516E+01 4.505E-02 5.941E-03 1.657E+00 6.535E-03
2072 [¢ q 214,454 235,899 7.968E+01 1.194E+05 8.765E+01 1.219E-02 8.599E+00 1.341E-02 3.896E-02 3.344E+01 4.286E-02 5.651E-03 1.577E+00 6.216E-03
2073 [¢ q 214,454 235,899 7.580E+01 1.136E+05 8.337E+01 1.159E-02 8.180E+00 1.275E-02 3.706E-02 3.181E+01 4.077E-02 5.375E-03 1.500E+00 5.913E-03
2074 [¢ q 214,454 235,899 7.210E+01 1.081E+05 7.931E+01 1.103E-02 7.781E+00 1.213E-02 3.525E-02 3.026E+01 3.878E-02 5.113E-03 1.427E+00 5.625E-03
2075 [¢ q 214,454 235,899 6.858E+01 1.028E+05 7.544E+01 1.049E-02 7.402E+00 1.154E-02 3.353E-02 2.878E+01 3.689E-02 4.864E-03 1.357E+00 5.350E-03
2076 [¢ q 214,454 235,899 6.524E+01 9.779E+04 7.176E+01 9.980E-03 7.041E+00 1.098E-02 3.190E-02 2.738E+01 3.509E-02 4.627E-03 1.291E+00 5.089E-03
2077 [¢ q 214,454 235,899 6.206E+01 9.302E+04 6.826E+01 9.493E-03 6.697E+00 1.044E-02 3.034E-02 2.604E+01 3.338E-02 4.401E-03 1.228E+00 4.841E-03
2078 [¢ q 214,454 235,899 5.903E+01 8.848E+04 6.493E+01 9.030E-03 6.371E+00 9.933E-03 2.886E-02 2.477E+01 3.175E-02 4.186E-03 1.168E+00 4.605E-03
2079 [¢ q 214,454 235,899 5.615E+01 8.416E+04 6.177E+01 8.590E-03 6.060E+00 9.449E-03 2.745E-02 2.357E+01 3.020E-02 3.982E-03 1.111E+00 4.380E-03
2080 [¢ q 214,454 235,899 5.341E+01 8.006E+04 5.875E+01 8.171E-03 5.764E+00 8.988E-03 2.612E-02 2.242E+01 2.873E-02 3.788E-03 1.057E+00 4.167E-03
2081 [¢ q 214,454 235,899 5.081E+01 7.616E+04 5.5689E+01 7.772E-03 5.483E+00 8.550E-03 2.484E-02 2.132E+01 2.733E-02 3.603E-03 1.005E+00 3.964E-03
2082 [¢ q 214,454 235,899 4.833E+01 7.244E+04 5.316E+01 7.393E-03 5.216E+00 8.133E-03 2.363E-02 2.028E+01 2.599E-02 3.428E-03 9.562E-01 3.770E-03
2083 [¢ q 214,454 235,899 4.597E+01 6.891E+04 5.057E+01 7.033E-03 4.961E+00 7.736E-03 2.248E-02 1.929E+01 2.473E-02 3.260E-03 9.096E-01 3.586E-03
2084 [¢ q 214,454 235,899 4.373E+01 6.555E+04 4.810E+01 6.690E-03 4.719E+00 7.359E-03 2.138E-02 1.835E+01 2.352E-02 3.101E-03 8.652E-01 3.412E-03
2085 [¢ q 214,454 235,899 4.160E+01 6.235E+04 4.576E+01 6.363E-03 4.489E+00 7.000E-03 2.034E-02 1.746E+01 2.237E-02 2.950E-03 8.230E-01 3.245E-03
2086 [¢ q 214,454 235,899 3.957E+01 5.931E+04 4.353E+01 6.053E-03 4.270E+00 6.658E-03 1.935E-02 1.661E+01 2.128E-02 2.806E-03 7.829E-01 3.087E-03
2087 [¢ q 214,454 235,899 3.764E+01 5.642E+04 4.140E+01 5.758E-03 4.062E+00 6.334E-03 1.840E-02 1.580E+01 2.024E-02 2.669E-03 7.447E-01 2.936E-03
2088 [¢ q 214,454 235,899 3.580E+01 5.367E+04 3.938E+01 5.477E-03 3.864E+00 6.025E-03 1.751E-02 1.503E+01 1.926E-02 2.539E-03 7.084E-01 2.793E-03
2089 [¢ q 214,454 235,899 3.406E+01 5.105E+04 3.746E+01 5.210E-03 3.675E+00 5.731E-03 1.665E-02 1.429E+01 1.832E-02 2.415E-03 6.738E-01 2.657E-03
2090 [¢ q 214,454 235,899 3.240E+01 4.856E+04 3.564E+01 4.956E-03 3.496E+00 5.451E-03 1.584E-02 1.360E+01 1.742E-02 2.298E-03 6.410E-01 2.527E-03
2091 [¢ 0 214,454 235,899 3.082E+01 4.619E+04 3.390E+01 4.714E-03 3.326E+00 5.186E-03 1.507E-02 1.293E+01 1.657E-02 2.186E-03 6.097E-01 2.404E-03
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Ho chon lap tam so 1

RESULTS

Landfill Name or Identifier: Landfill Hole No-1

Closure Year (with 80-year limit) =

2017

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit:  short tons/year Zj
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC

Year (Mglyear) | (short tons/year) (Mg) (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
2092 214,454 235,899 .931E+01 4.394E+04 3.224E+01 4.484E-03 3.164E+00 4.933E-03 1.433E-02 1.230E+01 1577E-02 2.079E-03 5.800E-01 2.287E-03 |
2093 [¢ q 214,454 235,899 2.788E+01 4.179E+04 3.067E+01 4.266E-03 3.009E+00 4.692E-03 1.363E-02 1.170E+01 1.500E-02 1.978E-03 5.517E-01 2.175E-03
2094 [¢ q 214,454 235,899 2.652E+01 3.976E+04 2.918E+01 4.058E-03 2.862E+00 4.463E-03 1.297E-02 1.113E+01 1.427E-02 1.881E-03 5.248E-01 2.069E-03
2095 [¢ q 214,454 235,899 2.523E+01 3.782E+04 2.775E+01 3.860E-03 2.723E+00 4.246E-03 1.234E-02 1.059E+01 1.357E-02 1.789E-03 4,992E-01 1.968E-03
2096 [¢ q 214,454 235,899 2.400E+01 3.597E+04 2.640E+01 3.671E-03 2.590E+00 4.039E-03 1.173E-02 1.007E+01 1.291E-02 1.702E-03 4.748E-01 1.872E-03
2097 [¢ q 214,454 235,899 2.283E+01 3.422E+04 2511E+01 3.492E-03 2.464E+00 3.842E-03 1.116E-02 9.581E+00 1.228E-02 1.619E-03 4.517E-01 1.781E-03
2098 [¢ q 214,454 235,899 2.172E+01 3.255E+04 2.389E+01 3.322E-03 2.344E+00 3.654E-03 1.062E-02 9.114E+00 1.168E-02 1.540E-03 4.297E-01 1.694E-03
2099 [¢ q 214,454 235,899 2.066E+01 3.096E+04 2.272E+01 3.160E-03 2.229E+00 3.476E-03 1.010E-02 8.669E+00 1.111E-02 1.465E-03 4,087E-01 1.611E-03
2100 [¢ q 214,454 235,899 1.965E+01 2.945E+04 2.161E+01 3.006E-03 2.121E+00 3.306E-03 9.607E-03 8.247E+00 1.057E-02 1.394E-03 3.888E-01 1.533E-03
2101 [¢ q 214,454 235,899 1.869E+01 2.802E+04 2.056E+01 2.859E-03 2.017E+00 3.145E-03 9.139E-03 7.844E+00 1.005E-02 1.326E-03 3.698E-01 1.458E-03
2102 [¢ q 214,454 235,899 1.778E+01 2.665E+04 1.956E+01 2.720E-03 1.919E+00 2.992E-03 8.693E-03 7.462E+00 9.563E-03 1.261E-03 3.518E-01 1.387E-03
2103 [¢ q 214,454 235,899 1.691E+01 2.535E+04 1.860E+01 2.587E-03 1.825E+00 2.846E-03 8.269E-03 7.098E+00 9.096E-03 1.199E-03 3.346E-01 1.319E-03
2104 [¢ q 214,454 235,899 1.609E+01 2.411E+04 1.770E+01 2.461E-03 1.736E+00 2.707E-03 7.866E-03 6.752E+00 8.653E-03 1.141E-03 3.183E-01 1.255E-03
2105 [¢ q 214,454 235,899 1.530E+01 2.294E+04 1.683E+01 2.341E-03 1.652E+00 2.575E-03 7.482E-03 6.423E+00 8.231E-03 1.085E-03 3.028E-01 1.194E-03
2106 [¢ q 214,454 235,899 1.456E+01 2.182E+04 1.601E+01 2.227E-03 1.571E+00 2.449E-03 7.117E-03 6.109E+00 7.829E-03 1.032E-03 2.880E-01 1.136E-03
2107 [¢ q 214,454 235,899 1.385E+01 2.075E+04 1.523E+01 2.118E-03 1.494E+00 2.330E-03 6.770E-03 5.811E+00 7.447E-03 9.820E-04 2.740E-01 1.080E-03
2108 [¢ q 214,454 235,899 1.317E+01 1.974E+04 1.449E+01 2.015E-03 1.421E+00 2.216E-03 6.440E-03 5.528E+00 7.084E-03 9.341E-04 2.606E-01 1.028E-03
2109 [¢ q 214,454 235,899 1.253E+01 1.878E+04 1.378E+01 1.917E-03 1.352E+00 2.108E-03 6.126E-03 5.258E+00 6.739E-03 8.886E-04 2.479E-01 9.774E-04
2110 [¢ q 214,454 235,899 1.192E+01 1.786E+04 1.311E+01 1.823E-03 1.286E+00 2.005E-03 5.827E-03 5.002E+00 6.410E-03 8.452E-04 2.358E-01 9.297E-04
2111 [¢ q 214,454 235,899 1.134E+01 1.699E+04 1.247E+01 1.734E-03 1.223E+00 1.908E-03 5.543E-03 4.758E+00 6.097E-03 8.040E-04 2.243E-01 8.844E-04
2112 [¢ q 214,454 235,899 1.078E+01 1.616E+04 1.186E+01 1.650E-03 1.164E+00 1.815E-03 5.273E-03 4.526E+00 5.800E-03 7.648E-04 2.134E-01 8.413E-04
2113 [¢ q 214,454 235,899 1.026E+01 1.538E+04 1.128E+01 1.569E-03 1.107E+00 1.726E-03 5.016E-03 4.305E+00 5.517E-03 7.275E-04 2.030E-01 8.002E-04
2114 [¢ q 214,454 235,899 9.757E+00 1.463E+04 1.073E+01 1.493E-03 1.053E+00 1.642E-03 4.771E-03 4.095E+00 5.248E-03 6.920E-04 1.931E-01 7.612E-04
2115 [¢ q 214,454 235,899 9.282E+00 1.391E+04 1.021E+01 1.420E-03 1.002E+00 1.562E-03 4.538E-03 3.895E+00 4.992E-03 6.583E-04 1.836E-01 7.241E-04
2116 [¢ q 214,454 235,899 8.829E+00 1.323E+04 9.712E+00 1.351E-03 9.528E-01 1.486E-03 4.317E-03 3.705E+00 4.749E-03 6.262E-04 1.747E-01 6.888E-04
2117 [¢ q 214,454 235,899 8.398E+00 1.259E+04 9.238E+00 1.285E-03 9.064E-01 1.413E-03 4.106E-03 3.525E+00 4.517E-03 5.956E-04 1.662E-01 6.552E-04
2118 [¢ q 214,454 235,899 7.989E+00 1.197E+04 8.788E+00 1.222E-03 8.622E-01 1.344E-03 3.906E-03 3.353E+00 4.297E-03 5.666E-04 1.581E-01 6.232E-04
2119 [¢ q 214,454 235,899 7.599E+00 1.139E+04 8.359E+00 1.162E-03 8.201E-01 1.279E-03 3.716E-03 3.189E+00 4.087E-03 5.389E-04 1.504E-01 5.928E-04
2120 [¢ q 214,454 235,899 7.229E+00 1.083E+04 7.951E+00 1.106E-03 7.801E-01 1.216E-03 3.534E-03 3.034E+00 3.888E-03 5.127E-04 1.430E-01 5.639E-04
2121 [¢ q 214,454 235,899 6.876E+00 1.031E+04 7.564E+00 1.052E-03 7.421E-01 1.157E-03 3.362E-03 2.886E+00 3.698E-03 4.877E-04 1.360E-01 5.364E-04
2122 [¢ q 214,454 235,899 6.541E+00 9.804E+03 7.195E+00 1.001E-03 7.059E-01 1.101E-03 3.198E-03 2.745E+00 3.518E-03 4.639E-04 1.294E-01 5.103E-04
2123 [¢ q 214,454 235,899 6.222E+00 9.326E+03 6.844E+00 9.518E-04 6.715E-01 1.047E-03 3.042E-03 2.611E+00 3.346E-03 4.412E-04 1.231E-01 4.854E-04
2124 [¢ q 214,454 235,899 5.918E+00 8.871E+03 6.510E+00 9.054E-04 6.387E-01 9.959E-04 2.894E-03 2.484E+00 3.183E-03 4.197E-04 1.171E-01 4.617E-04
2125 [¢ q 214,454 235,899 5.630E+00 8.438E+03 6.193E+00 8.612E-04 6.076E-01 9.473E-04 2.753E-03 2.363E+00 3.028E-03 3.993E-04 1.114E-01 4.392E-04
2126 [¢ q 214,454 235,899 5.355E+00 8.027E+03 5.891E+00 8.192E-04 5.779E-01 9.011E-04 2.618E-03 2.247E+00 2.880E-03 3.798E-04 1.060E-01 4.178E-04
2127 [¢ q 214,454 235,899 5.094E+00 7.635E+03 5.603E+00 7.792E-04 5.497E-01 8.572E-04 2.491E-03 2.138E+00 2.740E-03 3.613E-04 1.008E-01 3.974E-04
2128 [¢ q 214,454 235,899 4.845E+00 7.263E+03 5.330E+00 7.412E-04 5.229E-01 8.154E-04 2.369E-03 2.034E+00 2.606E-03 3.436E-04 9.587E-02 3.780E-04
2129 [¢ q 214,454 235,899 4.609E+00 6.909E+03 5.070E+00 7.051E-04 4.974E-01 7.756E-04 2.254E-03 1.934E+00 2.479E-03 3.269E-04 9.119E-02 3.596E-04
2130 [¢ q 214,454 235,899 4.384E+00 6.572E+03 4.823E+00 6.707E-04 4.732E-01 7.378E-04 2.144E-03 1.840E+00 2.358E-03 3.109E-04 8.675E-02 3.420E-04
2131 [¢ q 214,454 235,899 4.170E+00 6.251E+03 4.588E+00 6.380E-04 4.501E-01 7.018E-04 2.039E-03 1.750E+00 2.243E-03 2.958E-04 8.252E-02 3.254E-04
2132 [¢ q 214,454 235,899 3.967E+00 5.946E+03 4.364E+00 6.069E-04 4.281E-01 6.676E-04 1.940E-03 1.665E+00 2.134E-03 2.814E-04 7.849E-02 3.095E-04
2133 [¢ q 214,454 235,899 3.774E+00 5.656E+03 4.151E+00 5.773E-04 4.073E-01 6.350E-04 1.845E-03 1.584E+00 2.030E-03 2.676E-04 7.466E-02 2.944E-04
2134 [¢ q 214,454 235,899 3.590E+00 5.380E+03 3.949E+00 5.491E-04 3.874E-01 6.040E-04 1.755E-03 1.507E+00 1.931E-03 2.546E-04 7.102E-02 2.800E-04
2135 [¢ q 214,454 235,899 3.415E+00 5.118E+03 3.756E+00 5.223E-04 3.685E-01 5.746E-04 1.670E-03 1.433E+00 1.836E-03 2.422E-04 6.756E-02 2.664E-04
2136 [¢ q 214,454 235,899 3.248E+00 4.868E+03 3.573E+00 4.969E-04 3.505E-01 5.466E-04 1.588E-03 1.363E+00 1.747E-03 2.304E-04 6.426E-02 2.534E-04
2137 [¢ q 214,454 235,899 3.090E+00 4.631E+03 3.399E+00 4.726E-04 3.334E-01 5.199E-04 1.511E-03 1.297E+00 1.662E-03 2.191E-04 6.113E-02 2.410E-04
2138 [¢ q 214,454 235,899 2.939E+00 4.405E+03 3.233E+00 4.496E-04 3.172E-01 4.945E-04 1.437E-03 1.233E+00 1.581E-03 2.084E-04 5.815E-02 2.293E-04
2139 [¢ q 214,454 235,899 2.796E+00 4.190E+03 3.075E+00 4.277E-04 3.017E-01 4.704E-04 1.367E-03 1.173E+00 1.504E-03 1.983E-04 5.531E-02 2.181E-04
2140 [¢ q 214,454 235,899 2.659E+00 3.986E+03 2.925E+00 4.068E-04 2.870E-01 4.475E-04 1.300E-03 1.116E+00 1.430E-03 1.886E-04 5.261E-02 2.075E-04
2141 [¢ q 214,454 235,899 2.530E+00 3.792E+03 2.782E+00 3.870E-04 2.730E-01 4.257E-04 1.237E-03 1.062E+00 1.361E-03 1.794E-04 5.005E-02 1.973E-04
2142 [¢ q 214,454 235,899 2.406E+00 3.607E+03 2.647E+00 3.681E-04 2.597E-01 4.049E-04 1.176E-03 1.01I0E+00 1.294E-03 1.706E-04 4.761E-02 1.877E-04
2143 [¢ q 214,454 235,899 2.289E+00 3.431E+03 2.518E+00 3.501E-04 2.470E-01 3.852E-04 1.119E-03 9.606E-01 1.231E-03 1.623E-04 4.529E-02 1.786E-04
2144 [¢ q 214,454 235,899 2.177E+00 3.263E+03 2.395E+00 3.331E-04 2.350E-01 3.664E-04 1.065E-03 9.138E-01 1.171E-03 1.544E-04 4.308E-02 1.698E-04
2145 [¢ q 214,454 235,899 2.071E+00 3.104E+03 2.278E+00 3.168E-04 2.235E-01 3.485E-04 1.013E-03 8.692E-01 1.114E-03 1.469E-04 4.098E-02 1.616E-04
2146 [¢ q 214,454 235,899 1.970E+00 2.953E+03 2.167E+00 3.014E-04 2.126E-01 3.315E-04 9.632E-04 8.268E-01 1.060E-03 1.397E-04 3.898E-02 1.537E-04
2147 [¢ q 214,454 235,899 1.874E+00 2.809E+03 2.061E+00 2.867E-04 2.022E-01 3.153E-04 9.163E-04 7.865E-01 1.008E-03 1.329E-04 3.708E-02 1.462E-04
2148 [¢ q 214,454 235,899 1.783E+00 2.672E+03 1.961E+00 2.727E-04 1.924E-01 3.000E-04 8.716E-04 7.481E-01 9.587E-04 1.264E-04 3.527E-02 1.391E-04
2149 [¢ q 214,454 235,899 1.696E+00 2.542E+03 1.865E+00 2.594E-04 1.830E-01 2.853E-04 8.291E-04 7.116E-01 9.120E-04 1.203E-04 3.355E-02 1.323E-04
2150 [¢ q 214,454 235,899 1.613E+00 2.418E+03 1.774E+00 2.467E-04 1.741E-01 2.714E-04 7.886E-04 6.769E-01 8.675E-04 1.144E-04 3.191E-02 1.258E-04
2151 [¢ q 214,454 235,899 1.534E+00 2.300E+03 1.688E+00 2.347E-04 1.656E-01 2.582E-04 7.502E-04 6.439E-01 8.252E-04 1.088E-04 3.036E-02 1.197E-04
2152 [¢ q 214,454 235,899 1.459E+00 2.188E+03 1.605E+00 2.233E-04 1.575E-01 2.456E-04 7.136E-04 6.125E-01 7.849E-04 1.035E-04 2.888E-02 1.139E-04
2153 [¢ q 214,454 235,899 1.388E+00 2.081E+03 1.527E+00 2.124E-04 1.498E-01 2.336E-04 6.788E-04 5.826E-01 7.467E-04 9.846E-05 2.747E-02 1.083E-04
2154 [¢ q 214,454 235,899 1.321E+00 1.979E+03 1.453E+00 2.020E-04 1.425E-01 2.222E-04 6.457E-04 5.542E-01 7.102E-04 9.365E-05 2.613E-02 1.030E-04
2155 [¢ q 214,454 235,899 1.256E+00 1.883E+03 1.382E+00 1.922E-04 1.356E-01 2.114E-04 6.142E-04 5.272E-01 6.756E-04 8.909E-05 2.485E-02 9.799E-05
2156 q 214,454 235,899 1.195E+00 1.791E+03 1.314E+00 1.828E-04 1.290E-01 2.011E-04 5.842E-04 5.0I5E-01 6.427E-04 8.474E-05 2.364E-02 9.322E-05
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Ho chon lap tam so 1 04-May

INVENTORY Landfill Name or Identifier: Landfill Hole No-1

Enter year of emissions inventory: 2023

/ Poll Emission Rate
Gas / Pollutant (Mglyear) (m 3 fyear) (av ft /min) (ft 3 Jyear) (short tons/year)
Total landfill gas 3.634E+03 2.910E+06 1.955E+02 1.028E+08 3.998E+03
Methane 9.707E+02 1.455E+06 9.776E+01 5.138E+07 1.068E+03
Carbon dioxide 2.663E+03 1.455E+06 9.776E+01 5.138E+07 2.930E+03
NMOC 6.259E+00 1.746E+03 1.173E-01 6.166E+04 6.884E+00
1,1,1-Trichloroethane (methyl chloroform) - HAP 7.751E-03 1.397E+00 9.385E-05 4.933E+01 8.526E-03
1,1,2,2-Tetrachloroethane - HAP/VOC 2.235E-02 3.201E+00 2.151E-04 1.130E+02 2.458E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 2.875E-02 6.984E+00 4.693E-04 2.466E+02 3.162E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 2.347E-03 5.820E-01 3.911E-05 2.055E+01 2.581E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 4.911E-03 1.193E+00 8.017E-05 4.213E+01 5.402E-03
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 2.462E-03 5.238E-01 3.519E-05 1.850E+01 2.708E-03
2-Propanol (isopropyl alcohol) - VOC 3.638E-01 1.455E+02 9.776E-03 5.138E+03 4.002E-01
Acetone 4.921E-02 2.037E+01 1.369E-03 7.194E+02 5.413E-02
Acrylonitrile - HAP/VOC 4.046E-02 1.833E+01 1.232E-03 6.474E+02 4.451E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 1.796E-02 5.529E+00 3.715E-04 1.953E+02 1.976E-02
Benzene - Co-disposal - HAP/VOC 1.040E-01 3.201E+01 2.151E-03 1.130E+03 1.144E-01
Bromodichloromethane - VOC 6.147E-02 9.021E+00 6.061E-04 3.186E+02 6.762E-02
Butane - VOC 3.517E-02 1.455E+01 9.776E-04 5.138E+02 3.869E-02
Carbon disulfide - HAP/VOC 5.344E-03 1.688E+00 1.134E-04 5.961E+01 5.879E-03
Carbon monoxide 4.746E-01 4.074E+02 2.737E-02 1.439E+04 5.221E-01
Carbon tetrachloride - HAP/VOC 7.448E-05 1.164E-02 7.821E-07 4.111E-01 8.193E-05
Carbonyl sulfide - HAP/VOC 3.563E-03 1.426E+00 9.581E-05 5.036E+01 3.919E-03
Chlorobenzene - HAP/VOC 3.406E-03 7.275E-01 4.888E-05 2.569E+01 3.747E-03
Chlorodifluoromethane 1.361E-02 3.783E+00 2.542E-04 1.336E+02 1.497E-02
Chloroethane (ethyl chloride) - HAP/VOC 1.015E-02 3.783E+00 2.542E-04 1.336E+02 1.117E-02
Chloroform - HAP/VOC 4.335E-04 8.730E-02 5.866E-06 3.083E+00 4.769E-04
Chloromethane - VOC 7.333E-03 3.492E+00 2.346E-04 1.233E+02 8.067E-03
Dichlorobenzene - (HAP for para isomer/VOC) 3.736E-03 6.111E-01 4.106E-05 2.158E+01 4.110E-03
Dichlorodifluoromethane 2.342E-01 4.656E+01 3.128E-03 1.644E+03 2.576E-01
Dichlorofluoromethane - VOC 3.239E-02 7.566E+00 5.084E-04 2.672E+02 3.563E-02
Dichloromethane (methylene chloride) - HAP 1.439E-01 4.074E+01 2.737E-03 1.439E+03 1.583E-01
Dimethyl sulfide (methyl sulfide) - VOC 5.866E-02 2.270E+01 1.525E-03 8.016E+02 6.452E-02
Ethane 3.239E+00 2.590E+03 1.740E-01 9.146E+04 3.563E+00
Ethanol - VOC 1.506E-01 7.857E+01 5.279E-03 2.775E+03 1.656E-01
Ethyl mercaptan (ethanethiol) - VOC 1.730E-02 6.693E+00 4.497E-04 2.364E+02 1.903E-02
Ethylbenzene - HAP/VOC 5.911E-02 1.339E+01 8.994E-04 4.727E+02 6.502E-02
Ethylene dibromide - HAP/VOC 2.274E-05 2.910E-03 1.955E-07 1.028E-01 2.501E-05
Fluorotrichloromethane - VOC 1.264E-02 2.212E+00 1.486E-04 7.810E+01 1.390E-02
Hexane - HAP/VOC 6.884E-02 1.921E+01 1.290E-03 6.783E+02 7.573E-02
Hydrogen sulfide 1.485E-01 1.048E+02 7.039E-03 3.700E+03 1.633E-01
Mercury (total) - HAP 7.042E-06 8.439E-04 5.670E-08 2.980E-02 7.746E-06
Methyl ethyl ketone - HAP/VOC 6.197E-02 2.066E+01 1.388E-03 7.297E+02 6.817E-02
Methyl isobutyl ketone - HAP/VOC 2.303E-02 5.529E+00 3.715E-04 1.953E+02 2.534E-02
Methyl mercaptan - VOC 1.456E-02 7.275E+00 4.888E-04 2.569E+02 1.601E-02
Pentane - VOC 2.882E-02 9.603E+00 6.452E-04 3.391E+02 3.170E-02
Perchloroethylene (tetrachloroethylene) - HAP 7.426E-02 1.077E+01 7.234E-04 3.802E+02 8.169E-02
Propane - VOC 5.870E-02 3.201E+01 2.151E-03 1.130E+03 6.457E-02
t-1,2-Dichloroethene - VOC 3.285E-02 8.148E+00 5.475E-04 2.878E+02 3.614E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 4.349E-01 1.135E+02 7.625E-03 4.008E+03 4.784E-01
Toluene - Co-disposal - HAP/VOC 1.896E+00 4.947E+02 3.324E-02 1.747E+04 2.085E+00
Trichloroethylene (trichloroethene) - HAP/VOC 4.453E-02 8.148E+00 5.475E-04 2.878E+02 4.899E-02
Vinyl chloride - HAP/VOC 5.522E-02 2.124E+01 1.427E-03 7.502E+02 6.075E-02
Xylenes - HAP/VOC 1.542E-01 3.492E+01 2.346E-03 1.233E+03 1.696E-01
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HCL1 04-May

INVENTORY Landfill Name or Identifier: Landfill Hole No-1

Enter year of emissions inventory: 2027

/ Poll Emission Rate
Gas / Pollutant (Mglyear) (m 3 fyear) (av ft /min) (ft 3 Jyear) (short tons/year)
Total landfill gas 2.830E+03 2.266E+06 1.523E+02 8.004E+07 3.113E+03
Methane 7.560E+02 1.133E+06 7.614E+01 4.002E+07 8.316E+02
Carbon dioxide 2.074E+03 1.133E+06 7.614E+01 4.002E+07 2.282E+03
NMOC 4.874E+00 1.360E+03 9.137E-02 4.802E+04 5.362E+00
1,1,1-Trichloroethane (methyl chloroform) - HAP 6.036E-03 1.088E+00 7.309E-05 3.842E+01 6.640E-03
1,1,2,2-Tetrachloroethane - HAP/VOC 1.740E-02 2.493E+00 1.675E-04 8.804E+01 1.914E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 2.239E-02 5.439E+00 3.655E-04 1.921E+02 2.463E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 1.828E-03 4.533E-01 3.046E-05 1.601E+01 2.010E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 3.825E-03 9.292E-01 6.243E-05 3.281E+01 4.207E-03
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 1.917E-03 4.079E-01 2.741E-05 1.441E+01 2.109E-03
2-Propanol (isopropyl alcohol) - VOC 2.833E-01 1.133E+02 7.614E-03 4.002E+03 3.116E-01
Acetone 3.832E-02 1.586E+01 1.066E-03 5.603E+02 4.216E-02
Acrylonitrile - HAP/VOC 3.151E-02 1.428E+01 9.593E-04 5.042E+02 3.466E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 1.399E-02 4.306E+00 2.893E-04 1.521E+02 1.539E-02
Benzene - Co-disposal - HAP/VOC 8.099E-02 2.493E+01 1.675E-03 8.804E+02 8.909E-02
Bromodichloromethane - VOC 4.787E-02 7.026E+00 4.721E-04 2.481E+02 5.266E-02
Butane - VOC 2.739E-02 1.133E+01 7.614E-04 4.002E+02 3.013E-02
Carbon disulfide - HAP/VOC 4.162E-03 1.314E+00 8.832E-05 4.642E+01 4.578E-03
Carbon monoxide 3.696E-01 3.173E+02 2.132E-02 1.121E+04 4.066E-01
Carbon tetrachloride - HAP/VOC 5.801E-05 9.065E-03 6.091E-07 3.201E-01 6.381E-05
Carbonyl sulfide - HAP/VOC 2.775E-03 1.111E+00 7.461E-05 3.922E+01 3.052E-03
Chlorobenzene - HAP/VOC 2.653E-03 5.666E-01 3.807E-05 2.001E+01 2.918E-03
Chlorodifluoromethane 1.060E-02 2.946E+00 1.980E-04 1.040E+02 1.166E-02
Chloroethane (ethyl chloride) - HAP/VOC 7.906E-03 2.946E+00 1.980E-04 1.040E+02 8.697E-03
Chloroform - HAP/VOC 3.376E-04 6.799E-02 4.568E-06 2.401E+00 3.714E-04
Chloromethane - VOC 5.711E-03 2.720E+00 1.827E-04 9.604E+01 6.282E-03
Dichlorobenzene - (HAP for para isomer/VOC) 2.910E-03 4.759E-01 3.198E-05 1.681E+01 3.201E-03
Dichlorodifluoromethane 1.824E-01 3.626E+01 2.436E-03 1.281E+03 2.006E-01
Dichlorofluoromethane - VOC 2.522E-02 5.892E+00 3.959E-04 2.081E+02 2.775E-02
Dichloromethane (methylene chloride) - HAP 1.121E-01 3.173E+01 2.132E-03 1.121E+03 1.233E-01
Dimethyl sulfide (methyl sulfide) - VOC 4.568E-02 1.768E+01 1.188E-03 6.243E+02 5.025E-02
Ethane 2.523E+00 2.017E+03 1.355E-01 7.123E+04 2.775E+00
Ethanol - VOC 1.173E-01 6.119E+01 4.111E-03 2.161E+03 1.290E-01
Ethyl mercaptan (ethanethiol) - VOC 1.347E-02 5.213E+00 3.502E-04 1.841E+02 1.482E-02
Ethylbenzene - HAP/VOC 4.603E-02 1.043E+01 7.005E-04 3.682E+02 5.064E-02
Ethylene dibromide - HAP/VOC 1.771E-05 2.266E-03 1.523E-07 8.004E-02 1.948E-05
Fluorotrichloromethane - VOC 9.842E-03 1.722E+00 1.157E-04 6.083E+01 1.083E-02
Hexane - HAP/VOC 5.362E-02 1.496E+01 1.005E-03 5.282E+02 5.898E-02
Hydrogen sulfide 1.157E-01 8.159E+01 5.482E-03 2.881E+03 1.272E-01
Mercury (total) - HAP 5.484E-06 6.572E-04 4.416E-08 2.321E-02 6.032E-06
Methyl ethyl ketone - HAP/VOC 4.826E-02 1.609E+01 1.081E-03 5.683E+02 5.309E-02
Methyl isobutyl ketone - HAP/VOC 1.794E-02 4.306E+00 2.893E-04 1.521E+02 1.973E-02
Methyl mercaptan - VOC 1.134E-02 5.666E+00 3.807E-04 2.001E+02 1.247E-02
Pentane - VOC 2.244E-02 7.479E+00 5.025E-04 2.641E+02 2.469E-02
Perchloroethylene (tetrachloroethylene) - HAP 5.784E-02 8.385E+00 5.634E-04 2.961E+02 6.362E-02
Propane - VOC 4.572E-02 2.493E+01 1.675E-03 8.804E+02 5.029E-02
t-1,2-Dichloroethene - VOC 2.559E-02 6.346E+00 4.264E-04 2.241E+02 2.814E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 3.387E-01 8.839E+01 5.939E-03 3.121E+03 3.726E-01
Toluene - Co-disposal - HAP/VOC 1.476E+00 3.853E+02 2.589E-02 1.361E+04 1.624E+00
Trichloroethylene (trichloroethene) - HAP/VOC 3.468E-02 6.346E+00 4.264E-04 2.241E+02 3.815E-02
Vinyl chloride - HAP/VOC 4.301E-02 1.654E+01 1.112E-03 5.843E+02 4.731E-02
Xylenes - HAP/VOC 1.201E-01 2.720E+01 1.827E-03 9.604E+02 1.321E-01
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US EPA Office of Research and Development

LandGEM

Landfill Gas Emissions Model
Version 3.03

U.S. Environmental Protection Agency
Office of Research and Development
Center for Emergency Solutions and Environmental
Response (CESER)
and
Clean Air Technology Center (CATC)
Research Triangle Park, North Carolina

June 2020

Summary Report
Landfill Name or Identifier: Landfill Hole No-2
Date: May 4, 2023

Description/Comments:

About LandGEM: s

L M
. N . — et N S
First-Order Decomposition Rate Equation: Q CH, — kLo e
=1 j=01 10

Where,

QcHa = annual methane generation in the year of the calculation (m2/year)

i = 1-year time increment Mi = mass of waste accepted in the i year (Mg)

n = (year of the calculation) - (initial year of waste acceptance) tj = age of the j™" section of waste mass M; accepted in the i year
j = 0.1-year time increment (decimal years , e.g., 3.2 years)

k = methane generation rate (year )
Lo = potential methane generation capacity (m3/Mg)

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.

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.
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HCL2

Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year
Landfill Closure Year (with 80-year limit)

Actual Closure Year (without limit)

Have Model Calculate Closure Year?
Waste Design Capacity

MODEL PARAMETERS
Methane Generation Rate, k
Potential Methane Generation Capacity, Lo
NMOC Concentration
Methane Content

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1:
Gas / Pollutant #2:
Gas / Pollutant #3:
Gas / Pollutant #4:

WASTE ACCEPTANCE RATES

Methane
Hydrogen sulfide
Carbon monoxide
Hexane - HAP/VOC

2018

2018

2018
No

0.050
170
600

50

megagrams

year !

m /Mg

ppmv as hexane
% by volume

Waste Accepted

Waste-In-Place

Year (Mglyear) (short tons/year) (Mg) (short tons)

2018 234,543 257,997 0 0
2019 0] 0 234,543 257,997
2020 0] 0 234,543 257,997
2021 0] 0 234,543 257,997
2022 0] 0 234,543 257,997
2023 0] 0 234,543 257,997
2024 0] 0 234,543 257,997
2025 0] 0 234,543 257,997
2026 0] 0 234,543 257,997
2027 0] 0 234,543 257,997
2028 0] 0 234,543 257,997
2029 0] 0 234,543 257,997
2030 0 0 234,543 257,997|
2031 0 0 234,543 257,997|
2032 0 0 234,543 257,997|
2033 0 0 234,543 257,997|
2034 0 0| 234,543 257,997|
2035 0 0 234,543 257,997|
2036 0 0 234,543 257,997|
2037 0 0 234,543 257,997|
2038 0 0 234,543 257,997|
2039 0 0 234,543 257,997|
2040 0 0 234,543 257,997|
2041 0] 0 234,543 257,997
2042 0] 0 234,543 257,997
2043 0] 0 234,543 257,997
2044 0] 0 234,543 257,997
2045 0] 0 234,543 257,997
2046 0] 0 234,543 257,997
2047 0] 0 234,543 257,997
2048 0] 0 234,543 257,997
2049 0] 0 234,543 257,997
2050 0] 0 234,543 257,997
2051 0] 0 234,543 257,997
2052 0] 0 234,543 257,997
2053 0] 0 234,543 257,997
2054 0 0 234,543 257,997|
2055 0] 0 234,543 257,997
2056 0 0 234,543 257,997|
2057 0 0| 234,543 257,997|
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HCL2

WASTE ACCEPTANCE RATES (Continued)

Year Waste Accepted Waste-In-Place
(Mglyear) (short tons/year) (Mg) (short tons)

2058 0 0 234,543 257,997
2059 0 0 234,543 257,997
2060 0 0 234,543 257,997
2061 0 0 234,543 257,997
2062 0 0| 234,543 257,997
2063 0 0| 234,543 257,997
2064 0 0| 234,543 257,997
2065 0 0| 234,543 257,997
2066 0 0 234,543 257,997
2067 0 0) 234,543 257,997
2068 0 0) 234,543 257,997
2069 0 0 234,543 257,997
2070 0f 0 234,543 257,997
2071 0f 0 234,543 257,997
2072 0f 0 234,543 257,997
2073 0f 0 234,543 257,997
2074 0 0 234,543 257,997
2075 0 0 234,543 257,997
2076 0 0 234,543 257,997
2077 0 0 234,543 257,997
2078 0 0 234,543 257,997
2079 0 0) 234,543 257,997
2080 0 0) 234,543 257,997
2081 0 0) 234,543 257,997
2082 0 0) 234,543 257,997
2083 0 0) 234,543 257,997
2084 0 0) 234,543 257,997
2085 0 0) 234,543 257,997
2086 0f 0 234,543 257,997
2087 0f 0 234,543 257,997
2088 0f 0 234,543 257,997
2089 0f 0 234,543 257,997
2090 0f 0 234,543 257,997
2091 0 0 234,543 257,997
2092 0 0 234,543 257,997
2093 0 0 234,543 257,997
2094 0 0 234,543 257,997
2095 0 0 234,543 257,997
2096 0 0 234,543 257,997
2097 0 0) 234,543 257,997
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HCL2

Pollutant Parameters

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv) Molecular Weight (ppmv) Molecular Weight
" Total landfill gas 0.00
@ Methane 16.04
8 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/NOC 11 167.85
1,1-Dichloroethane
(ethylidene dichloride) -
HAP/NOC 24 98.97
1,1-Dichloroethene
(vinylidene chloride) -
HAP/NOC 0.20 96.94
1,2-Dichloroethane
(ethylene dichloride) -
HAP/NOC 0.41 98.96
1,2-Dichloropropane
(propylene dichloride) -
HAP/NOC 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/NOC 1.9 78.11
Benzene - Co-disposal -
«» |HAP/NOC 11 78.11
g Bromodichloromethane -
5 |VvOC 31 163.83
E Butane - VOC 5.0 58.12
Carbon disulfide -
HAPNOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride -
HAP/NVOC 4.0E-03 153.84
Carbonyl sulfide -
HAP/NOC 0.49 60.07
Chlorobenzene -
HAP/NOC 0.25 112.56
Chlorodifluoromethane 13 86.47
Chloroethane (ethyl
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 12 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
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HCL2

Pollutant Parameters (Continued)

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv) Molecular Weight (ppmv) Molecular Weight
Ethyl mercaptan
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene -
HAP/NOC 4.6 106.16
Ethylene dibromide -
HAP/NVOC 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/NOC 7.1 72.11
Methyl isobutyl ketone -
HAP/NOC 19 100.16
Methyl mercaptan - VOC 25 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/NOC 39 92.13
Toluene - Co-disposal -
HAP/NOC 170 92.13
Trichloroethylene
» | (trichloroethene) -
E HAP/NVOC 2.8 131.40
5 [ Vinyl chloride -
S |HAPNOC 7.3 62.50
e Xylenes - HAP/VOC 12 106.16
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04-May

Results
Methane Hydrogen sulfide

Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2018 0 0 0 0 0 0
2019 1.301E+03 1.949E+06 1.431E+03 1.990E-01 1.404E+02 2.189E-01
2020 1.237E+03 1.854E+06 1.361E+03 1.893E-01 1.335E+02 2.082E-01
2021 1.177E+03 1.764E+06 1.294E+03 1.800E-01 1.270E+02 1.980E-01
2022 1.119E+03 1.678E+06 1.231E+03 1.712E-01 1.208E+02 1.884E-01
2023 1.065E+03 1.596E+06 1.171E+03 1.629E-01 1.149E+02 1.792E-01
2024 1.013E+03 1.518E+06 1.114E+03 1.549E-01 1.093E+02 1.704E-01
2025 9.635E+02 1.444E+06 1.060E+03 1.474E-01 1.040E+02 1.621E-01
2026 9.165E+02 1.374E+06 1.008E+03 1.402E-01 9.891E+01 1.542E-01
2027 8.718E+02 1.307E+06 9.590E+02 1.334E-01 9.409E+01 1.467E-01
2028 8.293E+02 1.243E+06 9.122E+02 1.269E-01 8.950E+01 1.395E-01
2029 7.888E+02 1.182E+06 8.677E+02 1.207E-01 8.513E+01 1.327E-01
2030 7.504E+02 1.125E+06 8.254E+02 1.148E-01 8.098E+01 1.263E-01
2031 7.138E+02 1.070E+06 7.852E+02 1.092E-01 7.703E+01 1.201E-01
2032 6.790E+02 1.018E+06 7.469E+02 1.039E-01 7.327E+01 1.143E-01
2033 6.458E+02 9.681E+05 7.104E+02 9.880E-02 6.970E+01 1.087E-01
2034 6.144E+02 9.209E+05 6.758E+02 9.398E-02 6.630E+01 1.034E-01
2035 5.844E+02 8.759E+05 6.428E+02 8.940E-02 6.307E+01 9.834E-02
2036 5.559E+02 8.332E+05 6.115E+02 8.504E-02 5.999E+01 9.354E-02
2037 5.288E+02 7.926E+05 5.817E+02 8.089E-02 5.707E+01 8.898E-02
2038 5.030E+02 7.539E+05 5.533E+02 7.695E-02 5.428E+01 8.464E-02
2039 4.785E+02 7.172E+05 5.263E+02 7.319E-02 5.164E+01 8.051E-02
2040 4551E+02 6.822E+05 5.006E+02 6.962E-02 4.912E+01 7.659E-02
2041 4.329E+02 6.489E+05 4.762E+02 6.623E-02 4.672E+01 7.285E-02
2042 4.118E+02 6.173E+05 4.530E+02 6.300E-02 4.444E+01 6.930E-02
2043 3.917E+02 5.872E+05 4.309E+02 5.993E-02 4.228E+01 6.592E-02
2044 3.726E+02 5.585E+05 4,099E+02 5.700E-02 4.021E+01 6.270E-02
2045 3.544E+02 5.313E+05 3.899E+02 5.422E-02 3.825E+01 5.965E-02
2046 3.372E+02 5.054E+05 3.709E+02 5.158E-02 3.639E+01 5.674E-02
2047 3.207E+02 4.807E+05 3.528E+02 4.906E-02 3.461E+01 5.397E-02
2048 3.051E+02 4.573E+05 3.356E+02 4.667E-02 3.292E+01 5.134E-02
2049 2.902E+02 4.350E+05 3.192E+02 4.439E-02 3.132E+01 4.883E-02
2050 2.760E+02 4.138E+05 3.036E+02 4.223E-02 2.979E+01 4.645E-02
2051 2.626E+02 3.936E+05 2.888E+02 4.017E-02 2.834E+01 4.419E-02
2052 2.498E+02 3.744E+05 2.748E+02 3.821E-02 2.696E+01 4.203E-02
2053 2.376E+02 3.561E+05 2.614E+02 3.635E-02 2.564E+01 3.998E-02
2054 2.260E+02 3.388E+05 2.486E+02 3.457E-02 2.439E+01 3.803E-02
2055 2.150E+02 3.222E+05 2.365E+02 3.289E-02 2.320E+01 3.618E-02
2056 2.045E+02 3.065E+05 2.249E+02 3.128E-02 2.207E+01 3.441E-02
2057 1.945E+02 2.916E+05 2.140E+02 2.976E-02 2.099E+01 3.273E-02
2058 1.850E+02 2.774E+05 2.035E+02 2.831E-02 1.997E+01 3.114E-02
2059 1.760E+02 2.638E+05 1.936E+02 2.693E-02 1.900E+01 2.962E-02
2060 1.674E+02 2.510E+05 1.842E+02 2.561E-02 1.807E+01 2.817E-02
2061 1.593E+02 2.387E+05 1.752E+02 2.436E-02 1.719E+01 2.680E-02
2062 1.515E+02 2.271E+05 1.666E+02 2.318E-02 1.635E+01 2.549E-02
2063 1.441E+02 2.160E+05 1.585E+02 2.205E-02 1.555E+01 2.425E-02
2064 1.371E+02 2.055E+05 1.508E+02 2.097E-02 1.479E+01 2.307E-02
2065 1.304E+02 1.955E+05 1.434E+02 1.995E-02 1.407E+01 2.194E-02
2066 1.240E+02 1.859E+05 1.364E+02 1.897E-02 1.339E+01 2.087E-02
2067 1.180E+02 1.769E+05 1.298E+02 1.805E-02 1.273E+01 1.985E-02
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Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 8/year) (short tonsl/year) (Mglyear) (m 8 lyear) (short tons/year)
2068 1.122E+02 1.682E+05 1.235E+02 1.717E-02 1.211E+01 1.889E-02
2069 1.068E+02 1.600E+05 1.174E+02 1.633E-02 1.152E+01 1.796E-02
2070 1.016E+02 1.522E+05 1.117E+02 1.554E-02 1.096E+01 1.709E-02
2071 9.660E+01 1.448E+05 1.063E+02 1.478E-02 1.043E+01 1.626E-02
2072 9.189E+01 1.377E+05 1.011E+02 1.406E-02 9.917E+00 1.546E-02
2073 8.741E+01 1.310E+05 9.615E+01 1.337E-02 9.433E+00 1.471E-02
2074 8.314E+01 1.246E+05 9.146E+01 1.272E-02 8.973E+00 1.399E-02
2075 7.909E+01 1.185E+05 8.700E+01 1.210E-02 8.535E+00 1.331E-02
2076 7.523E+01 1.128E+05 8.275E+01 1.151E-02 8.119E+00 1.266E-02
2077 7.156E+01 1.073E+05 7.872E+01 1.095E-02 7.723E+00 1.204E-02
2078 6.807E+01 1.020E+05 7.488E+01 1.041E-02 7.346E+00 1.145E-02
2079 6.475E+01 9.706E+04 7.123E+01 9.906E-03 6.988E+00 1.090E-02
2080 6.159E+01 9.232E+04 6.775E+01 9.423E-03 6.647E+00 1.036E-02
2081 5.859E+01 8.782E+04 6.445E+01 8.963E-03 6.323E+00 9.859E-03
2082 5.573E+01 8.354E+04 6.131E+01 8.526E-03 6.015E+00 9.378E-03
2083 5.301E+01 7.946E+04 5.832E+01 8.110E-03 5.721E+00 8.921E-03
2084 5.043E+01 7.559E+04 5.547E+01 7.714E-03 5.442E+00 8.486E-03
2085 4.797E+01 7.190E+04 5.277E+01 7.338E-03 5.177E+00 8.072E-03
2086 4.563E+01 6.840E+04 5.019E+01 6.980E-03 4.924E+00 7.678E-03
2087 4.340E+01 6.506E+04 4.775E+01 6.640E-03 4.684E+00 7.304E-03
2088 4.129E+01 6.189E+04 4.542E+01 6.316E-03 4.456E+00 6.948E-03
2089 3.927E+01 5.887E+04 4.320E+01 6.008E-03 4.239E+00 6.609E-03
2090 3.736E+01 5.600E+04 4.109E+01 5.715E-03 4.032E+00 6.287E-03
2091 3.554E+01 5.327E+04 3.909E+01 5.436E-03 3.835E+00 5.980E-03
2092 3.380E+01 5.067E+04 3.718E+01 5.171E-03 3.648E+00 5.688E-03
2093 3.215E+01 4.820E+04 3.537E+01 4.919E-03 3.470E+00 5.411E-03
2094 3.059E+01 4.585E+04 3.365E+01 4.679E-03 3.301E+00 5.147E-03
2095 2.909E+01 4.361E+04 3.200E+01 4.451E-03 3.140E+00 4.896E-03
2096 2.768E+01 4.148E+04 3.044E+01 4.234E-03 2.987E+00 4.657E-03
2097 2.633E+01 3.946E+04 2.896E+01 4.027E-03 2.841E+00 4.430E-03
2098 2.504E+01 3.754E+04 2.755E+01 3.831E-03 2.703E+00 4.214E-03
2099 2.382E+01 3.571E+04 2.620E+01 3.644E-03 2.571E+00 4.008E-03
2100 2.266E+01 3.396E+04 2.493E+01 3.466E-03 2.445E+00 3.813E-03
2101 2.155E+01 3.231E+04 2.371E+01 3.297E-03 2.326E+00 3.627E-03
2102 2.050E+01 3.073E+04 2.255E+01 3.136E-03 2.213E+00 3.450E-03
2103 1.950E+01 2.923E+04 2.145E+01 2.984E-03 2.105E+00 3.282E-03
2104 1.855E+01 2.781E+04 2.041E+01 2.838E-03 2.002E+00 3.122E-03
2105 1.765E+01 2.645E+04 1.941E+01 2.700E-03 1.904E+00 2.970E-03
2106 1.679E+01 2.516E+04 1.846E+01 2.568E-03 1.812E+00 2.825E-03
2107 1.597E+01 2.393E+04 1.756E+01 2.443E-03 1.723E+00 2.687E-03
2108 1.519E+01 2.277E+04 1.671E+01 2.324E-03 1.639E+00 2.556E-03
2109 1.445E+01 2.166E+04 1.589E+01 2.210E-03 1.559E+00 2.431E-03
2110 1.374E+01 2.060E+04 1.512E+01 2.102E-03 1.483E+00 2.313E-03
2111 1.307E+01 1.960E+04 1.438E+01 2.000E-03 1.411E+00 2.200E-03
2112 1.244E+01 1.864E+04 1.368E+01 1.902E-03 1.342E+00 2.093E-03
2113 1.183E+01 1.773E+04 1.301E+01 1.810E-03 1.277E+00 1.991E-03
2114 1.125E+01 1.687E+04 1.238E+01 1.721E-03 1.214E+00 1.893E-03
2115 1.070E+01 1.604E+04 1.177E+01 1.637E-03 1.155E+00 1.801E-03
2116 1.018E+01 1.526E+04 1.120E+01 1.558E-03 1.099E+00 1.713E-03
2117 9.685E+00 1.452E+04 1.065E+01 1.482E-03 1.045E+00 1.630E-03
2118 9.213E+00 1.381E+04 1.013E+01 1.409E-03 9.942E-01 1.550E-03
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Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2119 8.763E+00 1.314E+04 9.640E+00 1.341E-03 9.457E-01 1.475E-03
2120 8.336E+00 1.249E+04 9.169E+00 1.275E-03 8.996E-01 1.403E-03
2121 7.929E+00 1.189E+04 8.722E+00 1.213E-03 8.557E-01 1.334E-03
2122 7.543E+00 1.131E+04 8.297E+00 1.154E-03 8.140E-01 1.269E-03
2123 7.175E+00 1.075E+04 7.892E+00 1.098E-03 7.743E-01 1.207E-03
2124 6.825E+00 1.023E+04 7.507E+00 1.044E-03 7.365E-01 1.148E-03
2125 6.492E+00 9.731E+03 7.141E+00 9.931E-04 7.006E-01 1.092E-03
2126 6.175E+00 9.256E+03 6.793E+00 9.447E-04 6.665E-01 1.039E-03
2127 5.874E+00 8.805E+03 6.462E+00 8.986E-04 6.340E-01 9.885E-04
2128 5.588E+00 8.375E+03 6.146E+00 8.548E-04 6.030E-01 9.403E-04
2129 5.315E+00 7.967E+03 5.847E+00 8.131E-04 5.736E-01 8.944E-04
2130 5.056E+00 7.578E+03 5.562E+00 7.734E-04 5.456E-01 8.508E-04
2131 4.809E+00 7.209E+03 5.290E+00 7.357E-04 5.190E-01 8.093E-04
2132 4.575E+00 6.857E+03 5.032E+00 6.998E-04 4.937E-01 7.698E-04
2133 4.352E+00 6.523E+03 4.787E+00 6.657E-04 4.696E-01 7.323E-04
2134 4.139E+00 6.205E+03 4.553E+00 6.332E-04 4.467E-01 6.966E-04
2135 3.938E+00 5.902E+03 4.331E+00 6.024E-04 4.250E-01 6.626E-04
2136 3.746E+00 5.614E+03 4.120E+00 5.730E-04 4.042E-01 6.303E-04
2137 3.563E+00 5.340E+03 3.919E+00 5.450E-04 3.845E-01 5.995E-04
2138 3.389E+00 5.080E+03 3.728E+00 5.185E-04 3.658E-01 5.703E-04
2139 3.224E+00 4.832E+03 3.546E+00 4.932E-04 3.479E-01 5.425E-04
2140 3.067E+00 4.597E+03 3.373E+00 4.691E-04 3.310E-01 5.160E-04
2141 2.917E+00 4.372E+03 3.209E+00 4.462E-04 3.148E-01 4.909E-04
2142 2.775E+00 4.159E+03 3.052E+00 4.245E-04 2.995E-01 4.669E-04
2143 2.639E+00 3.956E+03 2.903E+00 4.038E-04 2.849E-01 4.442E-04
2144 2.511E+00 3.763E+03 2.762E+00 3.841E-04 2.710E-01 4.225E-04
2145 2.388E+00 3.580E+03 2.627E+00 3.654E-04 2.577E-01 4.019E-04
2146 2.272E+00 3.405E+03 2.499E+00 3.475E-04 2.452E-01 3.823E-04
2147 2.161E+00 3.239E+03 2.377E+00 3.306E-04 2.332E-01 3.636E-04
2148 2.056E+00 3.081E+03 2.261E+00 3.145E-04 2.218E-01 3.459E-04
2149 1.955E+00 2.931E+03 2.151E+00 2.991E-04 2.110E-01 3.290E-04
2150 1.860E+00 2.788E+03 2.046E+00 2.845E-04 2.007E-01 3.130E-04
2151 1.769E+00 2.652E+03 1.946E+00 2.707E-04 1.909E-01 2.977E-04
2152 1.683E+00 2.523E+03 1.851E+00 2.575E-04 1.816E-01 2.832E-04
2153 1.601E+00 2.400E+03 1.761E+00 2.449E-04 1.728E-01 2.694E-04
2154 1.523E+00 2.283E+03 1.675E+00 2.330E-04 1.643E-01 2.563E-04
2155 1.449E+00 2.171E+03 1.593E+00 2.216E-04 1.563E-01 2.438E-04
2156 1.378E+00 2.065E+03 1.516E+00 2.108E-04 1.487E-01 2.319E-04
2157 1.311E+00 1.965E+03 1.442E+00 2.005E-04 1.415E-01 2.206E-04
2158 1.247E+00 1.869E+03 1.371E+00 1.907E-04 1.346E-01 2.098E-04
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RESULTS

Landfill Name or Identifier: Landfill Hole No-2

Closure Year (with 80-year limit) =

2018

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit: _short tons/year ;]
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC
Year (Mglyear) | (short tons/year) (Mg) (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
[ 2018 234,543 257,997 0 0 0 0 0
2019 [¢ q 234,543 257,997 1.301E+03 1.949E+06 1.431E+03 1.990E-01 1.404E+02 2.189E-01 6.359E-01 5.458E+02 6.995E-01 9.224E-02 2.573E+01 1.0I5E-01
2020 [¢ q 234,543 257,997 1.237E+03 1.854E+06 1.361E+03 1.893E-01 1.335E+02 2.082E-01 6.049E-01 5.192E+02 6.654E-01 8.774E-02 2.448E+01 9.651E-02
2021 [¢ q 234,543 257,997 1.177E+03 1.764E+06 1.294E+03 1.800E-01 1.270E+02 1.980E-01 5.754E-01 4.939E+02 6.329E-01 8.346E-02 2.328E+01 9.181E-02
2022 [¢ q 234,543 257,997 1.119E+03 1.678E+06 1.231E+03 1.712E-01 1.208E+02 1.884E-01 5.473E-01 4.698E+02 6.021E-01 7.939E-02 2.215E+01 8.733E-02
2023 [¢ q 234,543 257,997 1.065E+03 1.596E+06 1.I71E+03 1.629E-01 1.149E+02 1.792E-01 5.206E-01 4.469E+02 5.727E-01 7.552E-02 2.107E+01 8.307E-02
2024 [¢ q 234,543 257,997 1.0I3E+03 1.518E+06 1.114E+03 1.549E-01 1.093E+02 1.704E-01 4.953E-01 4.251E+02 5.448E-01 7.184E-02 2.004E+01 7.902E-02
2025 [¢ q 234,543 257,997 9.635E+02 1.444E+06 1.060E+03 1.474E-01 1.040E+02 1.621E-01 4.711E-01 4.044E+02 5.182E-01 6.833E-02 1.906E+01 7.517E-02
2026 [¢ q 234,543 257,997 9.165E+02 1.374E+06 1.008E+03 1.402E-01 9.891E+01 1.542E-01 4.481E-01 3.847E+02 4.929E-01 6.500E-02 1.813E+01 7.150E-02
2027 [¢ q 234,543 257,997 8.718E+02 1.307E+06 9.590E+02 1.334E-01 9.409E+01 1.467E-01 4.263E-01 3.659E+02 4.689E-01 6.183E-02 1.725E+01 6.801E-02
2028 [¢ q 234,543 257,997 8.293E+02 1.243E+06 9.122E+02 1.269E-01 8.950E+01 1.395E-01 4.055E-01 3.480E+02 4.460E-01 5.881E-02 1.641E+01 6.470E-02
2029 [¢ q 234,543 257,997 7.888E+02 1.182E+06 8.677E+02 1.207E-01 8.513E+01 1.327E-01 3.857E-01 3.311E+02 4.243E-01 5.595E-02 1.561E+01 6.154E-02
2030 [¢ q 234,543 257,997 7.504E+02 1.125E+06 8.254E+02 1.148E-01 8.098E+01 1.263E-01 3.669E-01 3.149E+02 4.036E-01 5.322E-02 1.485E+01 5.854E-02
2031 [¢ q 234,543 257,997 7.138E+02 1.070E+06 7.852E+02 1.092E-01 7.703E+01 1.201E-01 3.490E-01 2.996E+02 3.839E-01 5.062E-02 1.412E+01 5.568E-02
2032 [¢ q 234,543 257,997 6.790E+02 1.018E+06 7.469E+02 1.039E-01 7.327E+01 1.143E-01 3.320E-01 2.850E+02 3.652E-01 4.815E-02 1.343E+01 5.297E-02
2033 [¢ q 234,543 257,997 6.458E+02 9.681E+05 7.104E+02 9.880E-02 6.970E+01 1.087E-01 3.158E-01 2.711E+02 3.474E-01 4.580E-02 1.278E+01 5.038E-02
2034 [¢ q 234,543 257,997 6.144E+02 9.209E+05 6.758E+02 9.398E-02 6.630E+01 1.034E-01 3.004E-01 2.578E+02 3.304E-01 4.357E-02 1.216E+01 4.793E-02
2035 [¢ q 234,543 257,997 5.844E+02 8.759E+05 6.428E+02 8.940E-02 6.307E+01 9.834E-02 2.857E-01 2.453E+02 3.143E-01 4.145E-02 1.I56E+01 4.559E-02
2036 [¢ q 234,543 257,997 5.559E+02 8.332E+05 6.115E+02 8.504E-02 5.999E+01 9.354E-02 2.718E-01 2.333E+02 2.990E-01 3.942E-02 1.100E+01 4.337E-02
2037 [¢ q 234,543 257,997 5.288E+02 7.926E+05 5.817E+02 8.089E-02 5.707E+01 8.898E-02 2.585E-01 2.219E+02 2.844E-01 3.750E-02 1.046E+01 4.125E-02
2038 [¢ q 234,543 257,997 5.030E+02 7.539E+05 5.5633E+02 7.695E-02 5.428E+01 8.464E-02 2.459E-01 2.111E+02 2.705E-01 3.567E-02 9.952E+00 3.924E-02
2039 [¢ q 234,543 257,997 4.785E+02 7.172E+05 5.263E+02 7.319E-02 5.164E+01 8.051E-02 2.339E-01 2.008E+02 2.573E-01 3.393E-02 9.467E+00 3.733E-02
2040 [¢ q 234,543 257,997 4.551E+02 6.822E+05 5.006E+02 6.962E-02 4.912E+01 7.659E-02 2.225E-01 1.910E+02 2.448E-01 3.228E-02 9.005E+00 3.551E-02
2041 [¢ q 234,543 257,997 4.329E+02 6.489E+05 4.762E+02 6.623E-02 4.672E+01 7.285E-02 2.117E-01 1.817E+02 2.328E-01 3.070E-02 8.566E+00 3.377E-02
2042 [¢ q 234,543 257,997 4.118E+02 6.173E+05 4.530E+02 6.300E-02 4.444E+01 6.930E-02 2.014E-01 1.728E+02 2.215E-01 2.921E-02 8.148E+00 3.213E-02
2043 [¢ q 234,543 257,997 3.917E+02 5.872E+05 4.309E+02 5.993E-02 4.228E+01 6.592E-02 1.915E-01 1.644E+02 2.107E-01 2.778E-02 7.751E+00 3.056E-02
2044 [¢ q 234,543 257,997 3.726E+02 5.5685E+05 4.099E+02 5.700E-02 4.021E+01 6.270E-02 1.822E-01 1.564E+02 2.004E-01 2.643E-02 7.373E+00 2.907E-02
2045 [¢ q 234,543 257,997 3.544E+02 5.313E+05 3.899E+02 5.422E-02 3.825E+01 5.965E-02 1.733E-01 1.488E+02 1.906E-01 2.514E-02 7.013E+00 2.765E-02
2046 [¢ q 234,543 257,997 3.372E+02 5.054E+05 3.709E+02 5.158E-02 3.639E+01 5.674E-02 1.649E-01 1.415E+02 1.813E-01 2.391E-02 6.671E+00 2.630E-02
2047 [¢ q 234,543 257,997 3.207E+02 4.807E+05 3.528E+02 4.906E-02 3.461E+01 5.397E-02 1.568E-01 1.346E+02 1.725E-01 2.275E-02 6.346E+00 2.502E-02
2048 [¢ q 234,543 257,997| 3.051E+02 4.573E+05 3.356E+02 4.667E-02 3.292E+01 5.134E-02 1.492E-01 1.280E+02 1.641E-01 2.164E-02 6.036E+00 2.380E-02
2049 [¢ q 234,543 257,997| 2.902E+02 4.350E+05 3.192E+02 4.439E-02 3.132E+01 4.883E-02 1.419E-01 1.218E+02 1.561E-01 2.058E-02 5.742E+00 2.264E-02
2050 [¢ q 234,543 257,997| 2.760E+02 4.138E+05 3.036E+02 4.223E-02 2.979E+01 4.645E-02 1.350E-01 1.159E+02 1.485E-01 1.958E-02 5.462E+00 2.154E-02
2051 [¢ q 234,543 257,997| 2.626E+02 3.936E+05 2.888E+02 4.017E-02 2.834E+01 4.419E-02 1.284E-01 1.102E+02 1.412E-01 1.862E-02 5.195E+00 2.048E-02
2052 [¢ q 234,543 257,997| 2.498E+02 3.744E+05 2.748E+02 3.821E-02 2.696E+01 4.203E-02 1.221E-01 1.048E+02 1.343E-01 1.771E-02 4.942E+00 1.949E-02
2053 [¢ q 234,543 257,997| 2.376E+02 3.561E+05 2.614E+02 3.635E-02 2.564E+01 3.998E-02 1.162E-01 9.972E+01 1.278E-01 1.685E-02 4.701E+00 1.854E-02
2054 [¢ q 234,543 257,997| 2.260E+02 3.388E+05 2.486E+02 3.457E-02 2.439E+01 3.803E-02 1.105E-01 9.485E+01 1.216E-01 1.603E-02 4.472E+00 1.763E-02
2055 [¢ q 234,543 257,997| 2.150E+02 3.222E+05 2.365E+02 3.289E-02 2.320E+01 3.618E-02 1.051E-01 9.023E+01 1.156E-01 1.525E-02 4.254E+00 1.677E-02
2056 [¢ q 234,543 257,997| 2.045E+02 3.065E+05 2.249E+02 3.128E-02 2.207E+01 3.441E-02 9.999E-02 8.583E+01 1.100E-01 1.450E-02 4.046E+00 1.595E-02
2057 [¢ q 234,543 257,997| 1.945E+02 2.916E+05 2.140E+02 2.976E-02 2.099E+01 3.273E-02 9.511E-02 8.164E+01 1.046E-01 1.380E-02 3.849E+00 1.518E-02
2058 [¢ q 234,543 257,997| 1.850E+02 2.774E+05 2.035E+02 2.831E-02 1.997E+01 3.114E-02 9.048E-02 7.766E+01 9.952E-02 1.312E-02 3.661E+00 1.444E-02
2059 [¢ q 234,543 257,997| 1.760E+02 2.638E+05 1.936E+02 2.693E-02 1.900E+01 2.962E-02 8.606E-02 7.387E+01 9.467E-02 1.248E-02 3.483E+00 1.373E-02
2060 [¢ q 234,543 257,997| 1.674E+02 2.510E+05 1.842E+02 2.561E-02 1.807E+01 2.817E-02 8.187E-02 7.027E+01 9.005E-02 1.187E-02 3.313E+00 1.306E-02
2061 [¢ q 234,543 257,997| 1.593E+02 2.387E+05 1.752E+02 2.436E-02 1.719E+01 2.680E-02 7.787E-02 6.684E+01 8.566E-02 1.130E-02 3.151E+00 1.242E-02
2062 [¢ q 234,543 257,997| 1.5I5E+02 2.271E+05 1.666E+02 2.318E-02 1.635E+01 2.549E-02 7.407E-02 6.358E+01 8.148E-02 1.074E-02 2.997E+00 1.182E-02
2063 [¢ q 234,543 257,997| 1.441E+02 2.160E+05 1.585E+02 2.205E-02 1.555E+01 2.425E-02 7.046E-02 6.048E+01 7.751E-02 1.022E-02 2.851E+00 1.124E-02
2064 [¢ q 234,543 257,997| 1.371E+02 2.055E+05 1.508E+02 2.097E-02 1.479E+01 2.307E-02 6.703E-02 5.753E+01 7.373E-02 9.722E-03 2.712E+00 1.069E-02
2065 [¢ q 234,543 257,997| 1.304E+02 1.955E+05 1.434E+02 1.995E-02 1.407E+01 2.194E-02 6.376E-02 5.473E+01 7.013E-02 9.248E-03 2.580E+00 1.017E-02
2066 [¢ q 234,543 257,997| 1.240E+02 1.859E+05 1.364E+02 1.897E-02 1.339E+01 2.087E-02 6.065E-02 5.206E+01 6.671E-02 8.797E-03 2.454E+00 9.676E-03
2067 [¢ q 234,543 257,997 1.180E+02 1.769E+05 1.298E+02 1.805E-02 1.273E+01 1.985E-02 5.769E-02 4.952E+01 6.346E-02 8.368E-03 2.334E+00 9.204E-03
2068 [¢ q 234,543 257,997 1.122E+02 1.682E+05 1.235E+02 1.717E-02 1.211E+01 1.889E-02 5.488E-02 4.710E+01 6.036E-02 7.960E-03 2.221E+00 8.756E-03
2069 [¢ q 234,543 257,997 1.068E+02 1.600E+05 1.174E+02 1.633E-02 1.152E+01 1.796E-02 5.220E-02 4.481E+01 5.742E-02 7.571E-03 2.112E+00 8.329E-03
2070 [¢ q 234,543 257,997 1.016E+02 1.522E+05 1.117E+02 1.554E-02 1.096E+01 1.709E-02 4.965E-02 4.262E+01 5.462E-02 7.202E-03 2.009E+00 7.922E-03
2071 [¢ q 234,543 257,997 9.660E+01 1.448E+05 1.063E+02 1.478E-02 1.043E+01 1.626E-02 4.723E-02 4.054E+01 5.196E-02 6.851E-03 1.911E+00 7.536E-03
2072 [¢ q 234,543 257,997 9.189E+01 1.377E+05 1.011E+02 1.406E-02 9.917E+00 1.546E-02 4.493E-02 3.856E+01 4.942E-02 6.517E-03 1.818E+00 7.168E-03
2073 [¢ q 234,543 257,997 8.741E+01 1.310E+05 9.615E+01 1.337E-02 9.433E+00 1.471E-02 4.274E-02 3.668E+01 4.701E-02 6.199E-03 1.729E+00 6.819E-03
2074 [¢ q 234,543 257,997 8.314E+01 1.246E+05 9.146E+01 1.272E-02 8.973E+00 1.399E-02 4.065E-02 3.489E+01 4.472E-02 5.897E-03 1.645E+00 6.486E-03
2075 [¢ q 234,543 257,997 7.909E+01 1.185E+05 8.700E+01 1.210E-02 8.535E+00 1.331E-02 3.867E-02 3.319E+01 4.254E-02 5.609E-03 1.565E+00 6.170E-03
2076 [¢ q 234,543 257,997 7.523E+01 1.128E+05 8.275E+01 1.151E-02 8.119E+00 1.266E-02 3.678E-02 3.157E+01 4.046E-02 5.335E-03 1.489E+00 5.869E-03
2077 [¢ q 234,543 257,997 7.156E+01 1.073E+05 7.872E+01 1.095E-02 7.723E+00 1.204E-02 3.499E-02 3.003E+01 3.849E-02 5.075E-03 1.416E+00 5.583E-03
2078 [¢ q 234,543 257,997 6.807E+01 1.020E+05 7.488E+01 1.041E-02 7.346E+00 1.145E-02 3.328E-02 2.857E+01 3.661E-02 4.828E-03 1.347E+00 5.311E-03
2079 [¢ q 234,543 257,997 6.475E+01 9.706E+04 7.123E+01 9.906E-03 6.988E+00 1.090E-02 3.166E-02 2.718E+01 3.483E-02 4.592E-03 1.281E+00 5.052E-03
2080 [¢ q 234,543 257,997 6.159E+01 9.232E+04 6.775E+01 9.423E-03 6.647E+00 1.036E-02 3.012E-02 2.585E+01 3.313E-02 4.368E-03 1.219E+00 4.805E-03
2081 [¢ q 234,543 257,997 5.859E+01 8.782E+04 6.445E+01 8.963E-03 6.323E+00 9.859E-03 2.865E-02 2.459E+01 3.151E-02 4.155E-03 1.159E+00 4.571E-03
2082 [¢ q 234,543 257,997 5.573E+01 8.354E+04 6.131E+01 8.526E-03 6.015E+00 9.378E-03 2.725E-02 2.339E+01 2.998E-02 3.953E-03 1.103E+00 4.348E-03
2083 [¢ q 234,543 257,997 5.301E+01 7.946E+04 5.832E+01 8.110E-03 5.721E+00 8.921E-03 2.592E-02 2.225E+01 2.851E-02 3.760E-03 1.049E+00 4.136E-03
2084 [¢ q 234,543 257,997| 5.043E+01 7.559E+04 5.547E+01 7.714E-03 5.442E+00 8.486E-03 2.466E-02 2.116E+01 2.712E-02 3.576E-03 9.978E-01 3.934E-03
2085 [¢ q 234,543 257,997 4.797E+01 7.190E+04 5.277E+01 7.338E-03 5.177E+00 8.072E-03 2.345E-02 2.013E+01 2.580E-02 3.402E-03 9.491E-01 3.742E-03
2086 [¢ q 234,543 257,997 4.563E+01 6.840E+04 5.019E+01 6.980E-03 4.924E+00 7.678E-03 2.231E-02 1.9I5E+01 2.454E-02 3.236E-03 9.028E-01 3.560E-03
2087 [¢ q 234,543 257,997 4.340E+01 6.506E+04 4.775E+01 6.640E-03 4.684E+00 7.304E-03 2.122E-02 1.822E+01 2.335E-02 3.078E-03 8.588E-01 3.386E-03
2088 [¢ q 234,543 257,997 4.129E+01 6.189E+04 4.542E+01 6.316E-03 4.456E+00 6.948E-03 2.019E-02 1.733E+01 2.221E-02 2.928E-03 8.169E-01 3.221E-03
2089 [¢ q 234,543 257,997 3.927E+01 5.887E+04 4.320E+01 6.008E-03 4.239E+00 6.609E-03 1.920E-02 1.648E+01 2.112E-02 2.785E-03 7.771E-01 3.064E-03
2090 [¢ q 234,543 257,997 3.736E+01 5.600E+04 4.109E+01 5.715E-03 4.032E+00 6.287E-03 1.827E-02 1.568E+01 2.009E-02 2.650E-03 7.392E-01 2.914E-03
2091 [¢ q 234,543 257,997 3.554E+01 5.327E+04 3.909E+01 5.436E-03 3.835E+00 5.980E-03 1.738E-02 1.491E+01 1.911E-02 2.520E-03 7.031E-01 2.772E-03
2092 [¢ q 234,543 257,997 3.380E+01 5.067E+04 3.718E+01 5.171E-03 3.648E+00 5.688E-03 1.653E-02 1.419E+01 1.818E-02 2.397E-03 6.688E-01 2.637E-03
2093 [¢ 0 234,543 257,997 3.215E+01 4.820E+04 3.537E+01 4.919E-03 3.470E+00 5.411E-03 1.572E-02 1.350E+01 1.729E-02 2.280E-03 6.362E-01 2.509E-03
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RESULTS

Landfill Name or Identifier: Landfill Hole No-2

Closure Year (with 80-year limit) =

2018

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit:  short tons/year Zj
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC

Year (Mglyear) | (short tons/year) (Mg) (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
2094 234,543 257,997| 3.059E+01 4 585E+04 3.365E+01 4.679E-03 3.301E+00 5.147E-03 T.496E-02 1.284E+01 1.645E-02 2.169E-03 6.052E-01 2.386E-
2095 [¢ q 234,543 257,997 2.909E+01 4.361E+04 3.200E+01 4.451E-03 3.140E+00 4.896E-03 1.423E-02 1.221E+01 1.565E-02 2.063E-03 5.757E-01 2.270E-03
2096 [¢ q 234,543 257,997 2.768E+01 4.148E+04 3.044E+01 4.234E-03 2.987E+00 4.657E-03 1.353E-02 1.162E+01 1.489E-02 1.963E-03 5.476E-01 2.159E-03
2097 [¢ q 234,543 257,997 2.633E+01 3.946E+04 2.896E+01 4.027E-03 2.841E+00 4.430E-03 1.287E-02 1.105E+01 1.416E-02 1.867E-03 5.209E-01 2.054E-03
2098 [¢ q 234,543 257,997 2.504E+01 3.754E+04 2.755E+01 3.831E-03 2.703E+00 4.214E-03 1.224E-02 1.051E+01 1.347E-02 1.776E-03 4,955E-01 1.954E-03
2099 [¢ q 234,543 257,997 2.382E+01 3.571E+04 2.620E+01 3.644E-03 2.571E+00 4.008E-03 1.165E-02 9.998E+00 1.281E-02 1.689E-03 4.713E-01 1.858E-03
2100 [¢ q 234,543 257,997 2.266E+01 3.396E+04 2.493E+01 3.466E-03 2.445E+00 3.813E-03 1.108E-02 9.510E+00 1.219E-02 1.607E-03 4.483E-01 1.768E-03
2101 [¢ q 234,543 257,997 2.155E+01 3.231E+04 2.371E+01 3.297E-03 2.326E+00 3.627E-03 1.054E-02 9.046E+00 1.159E-02 1.529E-03 4.265E-01 1.682E-03
2102 [¢ q 234,543 257,997 2.050E+01 3.073E+04 2.255E+01 3.136E-03 2.213E+00 3.450E-03 1.002E-02 8.605E+00 1.103E-02 1.454E-03 4,057E-01 1.599E-03
2103 [¢ q 234,543 257,997 1.950E+01 2.923E+04 2.145E+01 2.984E-03 2.105E+00 3.282E-03 9.536E-03 8.185E+00 1.049E-02 1.383E-03 3.859E-01 1.521E-03
2104 [¢ q 234,543 257,997 1.855E+01 2.781E+04 2.041E+01 2.838E-03 2.002E+00 3.122E-03 9.071E-03 7.786E+00 9.978E-03 1.316E-03 3.671E-01 1.447E-03
2105 [¢ q 234,543 257,997 1.765E+01 2.645E+04 1.941E+01 2.700E-03 1.904E+00 2.970E-03 8.629E-03 7.406E+00 9.491E-03 1.252E-03 3.492E-01 1.377E-03
2106 [¢ q 234,543 257,997 1.679E+01 2516E+04 1.846E+01 2.568E-03 1.812E+00 2.825E-03 8.208E-03 7.045E+00 9.028E-03 1.191E-03 3.321E-01 1.310E-03
2107 [¢ q 234,543 257,997 1.597E+01 2.393E+04 1.756E+01 2.443E-03 1.723E+00 2.687E-03 7.807E-03 6.702E+00 8.588E-03 1.132E-03 3.159E-01 1.246E-03
2108 [¢ q 234,543 257,997 1.5I9E+01 2.277E+04 1.671E+01 2.324E-03 1.639E+00 2.556E-03 7.427E-03 6.375E+00 8.169E-03 1.077E-03 3.005E-01 1.185E-03
2109 [¢ q 234,543 257,997 1.445E+01 2.166E+04 1.589E+01 2.210E-03 1.559E+00 2.431E-03 7.064E-03 6.064E+00 7.771E-03 1.025E-03 2.859E-01 1.127E-03
2110 [¢ q 234,543 257,997 1.374E+01 2.060E+04 1.512E+01 2.102E-03 1.483E+00 2.313E-03 6.720E-03 5.768E+00 7.392E-03 9.747E-04 2.719E-01 1.072E-03
2111 [¢ q 234,543 257,997 1.307E+01 1.960E+04 1.438E+01 2.000E-03 1.411E+00 2.200E-03 6.392E-03 5.487E+00 7.031E-03 9.272E-04 2.587E-01 1.020E-03
2112 [¢ q 234,543 257,997 1.244E+01 1.864E+04 1.368E+01 1.902E-03 1.342E+00 2.093E-03 6.080E-03 5.219E+00 6.688E-03 8.819E-04 2.460E-01 9.701E-04
2113 [¢ q 234,543 257,997 1.183E+01 1.773E+04 1.301E+01 1.810E-03 1.277E+00 1.991E-03 5.784E-03 4.965E+00 6.362E-03 8.389E-04 2.340E-01 9.228E-04
2114 [¢ q 234,543 257,997 1.125E+01 1.687E+04 1.238E+01 1.721E-03 1.214E+00 1.893E-03 5.502E-03 4.723E+00 6.052E-03 7.980E-04 2.226E-01 8.778E-04
2115 [¢ q 234,543 257,997 1.070E+01 1.604E+04 1.177E+01 1.637E-03 1.155E+00 1.801E-03 5.233E-03 4.492E+00 5.757E-03 7.591E-04 2.118E-01 8.350E-04
2116 [¢ q 234,543 257,997 1.0I8E+01 1.526E+04 1.120E+01 1.558E-03 1.099E+00 1.713E-03 4.978E-03 4.273E+00 5.476E-03 7.221E-04 2.014E-01 7.943E-04
2117 [¢ q 234,543 257,997 9.685E+00 1.452E+04 1.065E+01 1.482E-03 1.045E+00 1.630E-03 4.735E-03 4.065E+00 5.209E-03 6.869E-04 1.916E-01 7.555E-04
2118 [¢ q 234,543 257,997 9.213E+00 1.381E+04 1.013E+01 1.409E-03 9.942E-01 1.550E-03 4.504E-03 3.866E+00 4.955E-03 6.534E-04 1.823E-01 7.187E-04
2119 [¢ q 234,543 257,997 8.763E+00 1.314E+04 9.640E+00 1.341E-03 9.457E-01 1.475E-03 4.285E-03 3.678E+00 4.713E-03 6.215E-04 1.734E-01 6.836E-04
2120 [¢ q 234,543 257,997 8.336E+00 1.249E+04 9.169E+00 1.275E-03 8.996E-01 1.403E-03 4.076E-03 3.499E+00 4.483E-03 5.912E-04 1.649E-01 6.503E-04
2121 [¢ q 234,543 257,997 7.929E+00 1.189E+04 8.722E+00 1.213E-03 8.557E-01 1.334E-03 3.877E-03 3.328E+00 4.265E-03 5.624E-04 1.569E-01 6.186E-04
2122 [¢ q 234,543 257,997 7.543E+00 1.131E+04 8.297E+00 1.154E-03 8.140E-01 1.269E-03 3.688E-03 3.166E+00 4.057E-03 5.349E-04 1.492E-01 5.884E-04
2123 [¢ q 234,543 257,997 7.175E+00 1.075E+04 7.892E+00 1.098E-03 7.743E-01 1.207E-03 3.508E-03 3.011E+00 3.859E-03 5.088E-04 1.420E-01 5.597E-04
2124 [¢ q 234,543 257,997| 6.825E+00 1.023E+04 7.507E+00 1.044E-03 7.365E-01 1.148E-03 3.337E-03 2.864E+00 3.671E-03 4.840E-04 1.350E-01 5.324E-04
2125 [¢ q 234,543 257,997| 6.492E+00 9.731E+03 7.141E+00 9.931E-04 7.006E-01 1.092E-03 3.174E-03 2.725E+00 3.492E-03 4.604E-04 1.284E-01 5.065E-04
2126 [¢ q 234,543 257,997| 6.175E+00 9.256E+03 6.793E+00 9.447E-04 6.665E-01 1.039E-03 3.019E-03 2.592E+00 3.321E-03 4.380E-04 1.222E-01 4.818E-04
2127 [¢ q 234,543 257,997| 5.874E+00 8.805E+03 6.462E+00 8.986E-04 6.340E-01 9.885E-04 2.872E-03 2.465E+00 3.159E-03 4.166E-04 1.162E-01 4.583E-04
2128 [¢ q 234,543 257,997| 5.588E+00 8.375E+03 6.146E+00 8.548E-04 6.030E-01 9.403E-04 2.732E-03 2.345E+00 3.005E-03 3.963E-04 1.106E-01 4.359E-04
2129 [¢ q 234,543 257,997| 5.315E+00 7.967E+03 5.847E+00 8.131E-04 5.736E-01 8.944E-04 2.599E-03 2.231E+00 2.859E-03 3.770E-04 1.052E-01 4.147E-04
2130 [¢ q 234,543 257,997| 5.056E+00 7.578E+03 5.562E+00 7.734E-04 5.456E-01 8.508E-04 2.472E-03 2.122E+00 2.719E-03 3.586E-04 1.000E-01 3.944E-04
2131 [¢ q 234,543 257,997| 4.809E+00 7.209E+03 5.290E+00 7.357E-04 5.190E-01 8.093E-04 2.352E-03 2.018E+00 2.587E-03 3.411E-04 9.516E-02 3.752E-04
2132 [¢ q 234,543 257,997| 4.575E+00 6.857E+03 5.032E+00 6.998E-04 4.937E-01 7.698E-04 2.237E-03 1.920E+00 2.461E-03 3.245E-04 9.052E-02 3.569E-04
2133 [¢ q 234,543 257,997| 4.352E+00 6.523E+03 4.787E+00 6.657E-04 4.696E-01 7.323E-04 2.128E-03 1.826E+00 2.341E-03 3.086E-04 8.610E-02 3.395E-04
2134 [¢ q 234,543 257,997| 4.139E+00 6.205E+03 4.553E+00 6.332E-04 4.467E-01 6.966E-04 2.024E-03 1.737E+00 2.226E-03 2.936E-04 8.190E-02 3.229E-04
2135 [¢ q 234,543 257,997| 3.938E+00 5.902E+03 4.331E+00 6.024E-04 4.250E-01 6.626E-04 1.925E-03 1.653E+00 2.118E-03 2.793E-04 7.791E-02 3.072E-04
2136 [¢ q 234,543 257,997| 3.746E+00 5.614E+03 4.120E+00 5.730E-04 4.042E-01 6.303E-04 1.831E-03 1.572E+00 2.015E-03 2.656E-04 7.411E-02 2.922E-04
2137 [¢ q 234,543 257,997| 3.563E+00 5.340E+03 3.919E+00 5.450E-04 3.845E-01 5.995E-04 1.742E-03 1.495E+00 1.916E-03 2.527E-04 7.049E-02 2.780E-04
2138 [¢ q 234,543 257,997| 3.389E+00 5.080E+03 3.728E+00 5.185E-04 3.658E-01 5.703E-04 1.657E-03 1.422E+00 1.823E-03 2.404E-04 6.706E-02 2.644E-04
2139 [¢ q 234,543 257,997| 3.224E+00 4.832E+03 3.546E+00 4.932E-04 3.479E-01 5.425E-04 1.576E-03 1.353E+00 1.734E-03 2.286E-04 6.379E-02 2.515E-04
2140 [¢ q 234,543 257,997| 3.067E+00 4.597E+03 3.373E+00 4.691E-04 3.310E-01 5.160E-04 1.499E-03 1.287E+00 1.649E-03 2.175E-04 6.067E-02 2.392E-04
2141 [¢ q 234,543 257,997| 2.917E+00 4.372E+03 3.209E+00 4.462E-04 3.148E-01 4.909E-04 1.426E-03 1.224E+00 1.569E-03 2.069E-04 5.772E-02 2.276E-04
2142 [¢ q 234,543 257,997| 2.775E+00 4.159E+03 3.052E+00 4.245E-04 2.995E-01 4.669E-04 1.357E-03 1.165E+00 1.492E-03 1.968E-04 5.490E-02 2.165E-04
2143 [¢ q 234,543 257,997 2.639E+00 3.956E+03 2.903E+00 4.038E-04 2.849E-01 4.442E-04 1.291E-03 1.108E+00 1.420E-03 1.872E-04 5.222E-02 2.059E-04
2144 [¢ q 234,543 257,997 2.511E+00 3.763E+03 2.762E+00 3.841E-04 2.710E-01 4.225E-04 1.228E-03 1.054E+00 1.350E-03 1.781E-04 4.968E-02 1.959E-04
2145 [¢ q 234,543 257,997 2.388E+00 3.580E+03 2.627E+00 3.654E-04 2.577E-01 4.019E-04 1.168E-03 1.002E+00 1.285E-03 1.694E-04 4.725E-02 1.863E-04
2146 [¢ q 234,543 257,997 2.272E+00 3.405E+03 2.499E+00 3.475E-04 2.452E-01 3.823E-04 1.111E-03 9.535E-01 1.222E-03 1.611E-04 4.495E-02 1.772E-04
2147 [¢ q 234,543 257,997 2.161E+00 3.239E+03 2.377E+00 3.306E-04 2.332E-01 3.636E-04 1.057E-03 9.070E-01 1.162E-03 1.533E-04 4.276E-02 1.686E-04
2148 [¢ q 234,543 257,997 2.056E+00 3.081E+03 2.261E+00 3.145E-04 2.218E-01 3.459E-04 1.005E-03 8.627E-01 1.106E-03 1.458E-04 4.067E-02 1.604E-04
2149 [¢ q 234,543 257,997 1.955E+00 2.931E+03 2.151E+00 2.991E-04 2.110E-01 3.290E-04 9.561E-04 8.207E-01 1.052E-03 1.387E-04 3.869E-02 1.525E-04
2150 [¢ q 234,543 257,997 1.860E+00 2.788E+03 2.046E+00 2.845E-04 2.007E-01 3.130E-04 9.094E-04 7.806E-01 1.000E-03 1.319E-04 3.680E-02 1.451E-04
2151 [¢ q 234,543 257,997 1.769E+00 2.652E+03 1.946E+00 2.707E-04 1.909E-01 2.977E-04 8.651E-04 7.426E-01 9.516E-04 1.255E-04 3.501E-02 1.380E-04
2152 [¢ q 234,543 257,997 1.683E+00 2.523E+03 1.851E+00 2.575E-04 1.816E-01 2.832E-04 8.229E-04 7.063E-01 9.052E-04 1.194E-04 3.330E-02 1.313E-04
2153 [¢ q 234,543 257,997 1.601E+00 2.400E+03 1.761E+00 2.449E-04 1.728E-01 2.694E-04 7.828E-04 6.719E-01 8.610E-04 1.135E-04 3.167E-02 1.249E-04
2154 [¢ q 234,543 257,997 1.523E+00 2.283E+03 1.675E+00 2.330E-04 1.643E-01 2.563E-04 7.446E-04 6.391E-01 8.190E-04 1.080E-04 3.013E-02 1.188E-04
2155 [¢ q 234,543 257,997 1.449E+00 2.171E+03 1.593E+00 2.216E-04 1.563E-01 2.438E-04 7.083E-04 6.080E-01 7.791E-04 1.027E-04 2.866E-02 1.130E-04
2156 [¢ q 234,543 257,997 1.378E+00 2.065E+03 1.516E+00 2.108E-04 1.487E-01 2.319E-04 6.737E-04 5.783E-01 7.411E-04 9.772E-05 2.726E-02 1.075E-04
2157 [¢ q 234,543 257,997 1.311E+00 1.965E+03 1.442E+00 2.005E-04 1.415E-01 2.206E-04 6.409E-04 5.501E-01 7.050E-04 9.296E-05 2.593E-02 1.023E-04
2158 [¢ 234,543 257,997| 1.247E+00 1.869E+03 1.371E+00 1.907E-04 1.346E-01 2.098E-04 6.096E-04 5.233E-01 6.706E-04 8.842E-05 2.467E-02 9.727E-05
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HCL2 04-May

INVENTORY Landfill Name or Identifier: Landfill Hole No-2

Enter year of emissions inventory: 2023

/ Poll Emission Rate
Gas / Pollutant (Mglyear) (m 3 fyear) (av ft 3/min) (ft 3 Jyear) (short tons/year)
Total landfill gas 4.191E+03 3.356E+06 2.255E+02 1.185E+08 4.610E+03
Methane 1.119E+03 1.678E+06 1.127E+02 5.926E+07 1.231E+03
Carbon dioxide 3.071E+03 1.678E+06 1.127E+02 5.926E+07 3.379E+03
NMOC 7.217E+00 2.013E+03 1.353E-01 7.111E+04 7.939E+00
1,1,1-Trichloroethane (methyl chloroform) - HAP 8.938E-03 1.611E+00 1.082E-04 5.689E+01 9.832E-03
1,1,2,2-Tetrachloroethane - HAP/VOC 2.577E-02 3.691E+00 2.480E-04 1.304E+02 2.835E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 3.315E-02 8.054E+00 5.411E-04 2.844E+02 3.647E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 2.706E-03 6.712E-01 4.510E-05 2.370E+01 2.977E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 5.663E-03 1.376E+00 9.245E-05 4.859E+01 6.230E-03
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 2.839E-03 6.040E-01 4.059E-05 2.133E+01 3.123E-03
2-Propanol (isopropyl alcohol) - VOC 4.195E-01 1.678E+02 1.127E-02 5.926E+03 4.615E-01
Acetone 5.675E-02 2.349E+01 1.578E-03 8.296E+02 6.242E-02
Acrylonitrile - HAP/VOC 4.666E-02 2.114E+01 1.421E-03 7.466E+02 5.132E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 2.071E-02 6.376E+00 4.284E-04 2.252E+02 2.279E-02
Benzene - Co-disposal - HAP/VOC 1.199E-01 3.691E+01 2.480E-03 1.304E+03 1.319E-01
Bromodichloromethane - VOC 7.089E-02 1.040E+01 6.990E-04 3.674E+02 7.798E-02
Butane - VOC 4.056E-02 1.678E+01 1.127E-03 5.926E+02 4.462E-02
Carbon disulfide - HAP/NVOC 6.163E-03 1.946E+00 1.308E-04 6.874E+01 6.779E-03
Carbon monoxide 5.473E-01 4.698E+02 3.157E-02 1.659E+04 6.021E-01
Carbon tetrachloride - HAP/VOC 8.589E-05 1.342E-02 9.019E-07 4.740E-01 9.448E-05
Carbonyl sulfide - HAP/VOC 4.108E-03 1.644E+00 1.105E-04 5.807E+01 4.519E-03
Chlorobenzene - HAP/VOC 3.928E-03 8.390E-01 5.637E-05 2.963E+01 4.321E-03
Chlorodifluoromethane 1.569E-02 4.363E+00 2.931E-04 1.541E+02 1.726E-02
Chloroethane (ethyl chloride) - HAP/VOC 1.171E-02 4.363E+00 2.931E-04 1.541E+02 1.288E-02
Chloroform - HAP/VOC 4.999E-04 1.007E-01 6.764E-06 3.555E+00 5.499E-04
Chloromethane - VOC 8.457E-03 4.027E+00 2.706E-04 1.422E+02 9.302E-03
Dichlorobenzene - (HAP for para isomer/VOC) 4.309E-03 7.047E-01 4.735E-05 2.489E+01 4.740E-03
Dichlorodifluoromethane 2.700E-01 5.369E+01 3.608E-03 1.896E+03 2.970E-01
Dichlorofluoromethane - VOC 3.735E-02 8.725E+00 5.862E-04 3.081E+02 4.109E-02
Dichloromethane (methylene chloride) - HAP 1.660E-01 4.698E+01 3.157E-03 1.659E+03 1.826E-01
Dimethyl sulfide (methyl sulfide) - VOC 6.764E-02 2.618E+01 1.759E-03 9.244E+02 7.441E-02
Ethane 3.735E+00 2.987E+03 2.007E-01 1.055E+05 4.109E+00
Ethanol - VOC 1.737E-01 9.061E+01 6.088E-03 3.200E+03 1.910E-01
Ethyl mercaptan (ethanethiol) - VOC 1.995E-02 7.718E+00 5.186E-04 2.726E+02 2.194E-02
Ethylbenzene - HAP/VOC 6.816E-02 1.544E+01 1.037E-03 5.452E+02 7.498E-02
Ethylene dibromide - HAP/VOC 2.622E-05 3.356E-03 2.255E-07 1.185E-01 2.885E-05
Fluorotrichloromethane - VOC 1.457E-02 2.550E+00 1.714E-04 9.007E+01 1.603E-02
Hexane - HAP/VOC 7.939E-02 2.215E+01 1.488E-03 7.822E+02 8.733E-02
Hydrogen sulfide 1.712E-01 1.208E+02 8.117E-03 4.266E+03 1.884E-01
Mercury (total) - HAP 8.120E-06 9.732E-04 6.539E-08 3.437E-02 8.932E-06
Methyl ethyl ketone - HAP/VOC 7.146E-02 2.383E+01 1.601E-03 8.414E+02 7.861E-02
Methyl isobutyl ketone - HAP/VOC 2.656E-02 6.376E+00 4.284E-04 2.252E+02 2.922E-02
Methyl mercaptan - VOC 1.679E-02 8.390E+00 5.637E-04 2.963E+02 1.847E-02
Pentane - VOC 3.323E-02 1.107E+01 7.441E-04 3.911E+02 3.656E-02
Perchloroethylene (tetrachloroethylene) - HAP 8.564E-02 1.242E+01 8.343E-04 4.385E+02 9.421E-02
Propane - VOC 6.769E-02 3.691E+01 2.480E-03 1.304E+03 7.446E-02
t-1,2-Dichloroethene - VOC 3.789E-02 9.396E+00 6.313E-04 3.318E+02 4.167E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 5.015E-01 1.309E+02 8.794E-03 4.622E+03 5.517E-01
Toluene - Co-disposal - HAP/VOC 2.186E+00 5.705E+02 3.833E-02 2.015E+04 2.405E+00
Trichloroethylene (trichloroethene) - HAP/VOC 5.135E-02 9.396E+00 6.313E-04 3.318E+02 5.649E-02
Vinyl chloride - HAP/VOC 6.368E-02 2.450E+01 1.646E-03 8.651E+02 7.005E-02
Xylenes - HAP/VOC 1.778E-01 4.027E+01 2.706E-03 1.422E+03 1.956E-01

INVENTORY -1



HCL2 04-May

INVENTORY Landfill Name or Identifier: Landfill Hole No-2

Enter year of emissions inventory: 2027

/ Poll Emission Rate
Gas / Pollutant (Mglyear) (m 3 fyear) (av ft 3/min) (ft 3 Jyear) (short tons/year)
Total landfill gas 3.264E+03 2.614E+06 1.756E+02 9.230E+07 3.590E+03
Methane 8.718E+02 1.307E+06 8.780E+01 4.615E+07 9.590E+02
Carbon dioxide 2.392E+03 1.307E+06 8.780E+01 4.615E+07 2.631E+03
NMOC 5.621E+00 1.568E+03 1.054E-01 5.538E+04 6.183E+00
1,1,1-Trichloroethane (methyl chloroform) - HAP 6.961E-03 1.254E+00 8.429E-05 4.430E+01 7.657E-03
1,1,2,2-Tetrachloroethane - HAP/VOC 2.007E-02 2.875E+00 1.932E-04 1.015E+02 2.208E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 2.582E-02 6.272E+00 4.214E-04 2.215E+02 2.840E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 2.108E-03 5.227E-01 3.512E-05 1.846E+01 2.318E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 4.411E-03 1.072E+00 7.200E-05 3.784E+01 4.852E-03
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 2.211E-03 4.704E-01 3.161E-05 1.661E+01 2.432E-03
2-Propanol (isopropyl alcohol) - VOC 3.267E-01 1.307E+02 8.780E-03 4.615E+03 3.594E-01
Acetone 4.419E-02 1.829E+01 1.229E-03 6.461E+02 4.861E-02
Acrylonitrile - HAP/VOC 3.634E-02 1.647E+01 1.106E-03 5.815E+02 3.997E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 1.613E-02 4.966E+00 3.336E-04 1.754E+02 1.775E-02
Benzene - Co-disposal - HAP/VOC 9.340E-02 2.875E+01 1.932E-03 1.015E+03 1.027E-01
Bromodichloromethane - VOC 5.521E-02 8.102E+00 5.444E-04 2.861E+02 6.073E-02
Butane - VOC 3.159E-02 1.307E+01 8.780E-04 4.615E+02 3.475E-02
Carbon disulfide - HAP/NVOC 4.800E-03 1.516E+00 1.018E-04 5.353E+01 5.280E-03
Carbon monoxide 4.263E-01 3.659E+02 2.458E-02 1.292E+04 4.689E-01
Carbon tetrachloride - HAP/VOC 6.689E-05 1.045E-02 7.024E-07 3.692E-01 7.358E-05
Carbonyl sulfide - HAP/VOC 3.200E-03 1.281E+00 8.605E-05 4.523E+01 3.520E-03
Chlorobenzene - HAP/VOC 3.059E-03 6.534E-01 4.390E-05 2.307E+01 3.365E-03
Chlorodifluoromethane 1.222E-02 3.398E+00 2.283E-04 1.200E+02 1.344E-02
Chloroethane (ethyl chloride) - HAP/VOC 9.118E-03 3.398E+00 2.283E-04 1.200E+02 1.003E-02
Chloroform - HAP/VOC 3.893E-04 7.841E-02 5.268E-06 2.769E+00 4.283E-04
Chloromethane - VOC 6.586E-03 3.136E+00 2.107E-04 1.108E+02 7.245E-03
Dichlorobenzene - (HAP for para isomer/VOC) 3.356E-03 5.488E-01 3.688E-05 1.938E+01 3.691E-03
Dichlorodifluoromethane 2.103E-01 4.182E+01 2.810E-03 1.477E+03 2.313E-01
Dichlorofluoromethane - VOC 2.909E-02 6.795E+00 4.566E-04 2.400E+02 3.200E-02
Dichloromethane (methylene chloride) - HAP 1.293E-01 3.659E+01 2.458E-03 1.292E+03 1.422E-01
Dimethyl sulfide (methyl sulfide) - VOC 5.268E-02 2.039E+01 1.370E-03 7.199E+02 5.795E-02
Ethane 2.909E+00 2.326E+03 1.563E-01 8.214E+04 3.200E+00
Ethanol - VOC 1.352E-01 7.057E+01 4.741E-03 2.492E+03 1.488E-01
Ethyl mercaptan (ethanethiol) - VOC 1.553E-02 6.011E+00 4.039E-04 2.123E+02 1.709E-02
Ethylbenzene - HAP/VOC 5.308E-02 1.202E+01 8.078E-04 4.246E+02 5.839E-02
Ethylene dibromide - HAP/VOC 2.042E-05 2.614E-03 1.756E-07 9.230E-02 2.247E-05
Fluorotrichloromethane - VOC 1.135E-02 1.986E+00 1.335E-04 7.015E+01 1.248E-02
Hexane - HAP/VOC 6.183E-02 1.725E+01 1.159E-03 6.092E+02 6.801E-02
Hydrogen sulfide 1.334E-01 9.409E+01 6.322E-03 3.323E+03 1.467E-01
Mercury (total) - HAP 6.324E-06 7.579E-04 5.092E-08 2.677E-02 6.956E-06
Methyl ethyl ketone - HAP/VOC 5.565E-02 1.856E+01 1.247E-03 6.553E+02 6.122E-02
Methyl isobutyl ketone - HAP/VOC 2.069E-02 4.966E+00 3.336E-04 1.754E+02 2.276E-02
Methyl mercaptan - VOC 1.307E-02 6.534E+00 4.390E-04 2.307E+02 1.438E-02
Pentane - VOC 2.588E-02 8.625E+00 5.795E-04 3.046E+02 2.847E-02
Perchloroethylene (tetrachloroethylene) - HAP 6.670E-02 9.670E+00 6.497E-04 3.415E+02 7.337E-02
Propane - VOC 5.272E-02 2.875E+01 1.932E-03 1.015E+03 5.799E-02
t-1,2-Dichloroethene - VOC 2.951E-02 7.318E+00 4.917E-04 2.584E+02 3.246E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 3.906E-01 1.019E+02 6.848E-03 3.600E+03 4.296E-01
Toluene - Co-disposal - HAP/VOC 1.703E+00 4.443E+02 2.985E-02 1.569E+04 1.873E+00
Trichloroethylene (trichloroethene) - HAP/VOC 3.999E-02 7.318E+00 4.917E-04 2.584E+02 4.399E-02
Vinyl chloride - HAP/VOC 4.960E-02 1.908E+01 1.282E-03 6.738E+02 5.456E-02
Xylenes - HAP/VOC 1.385E-01 3.136E+01 2.107E-03 1.108E+03 1.523E-01
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US EPA Office of Research and Development

LandGEM

Landfill Gas Emissions Model
Version 3.03

U.S. Environmental Protection Agency
Office of Research and Development
Center for Emergency Solutions and Environmental
Response (CESER)
and
Clean Air Technology Center (CATC)
Research Triangle Park, North Carolina

June 2020

Summary Report

Landfill Name or Identifier: Landfill Hole No-3
Date: May 4, 2023

Description/Comments:

About LandGEM:

7 1 7\ 1
’ . ) — i BT

First-Order Decomposition Rate Equation: Q — kL — |e

CH, o] 1 O
Where, i=1 j=0.1
Qcra = annual methane generation in the year of the calculation (m 2 /year)
i = 1-year time increment Mi = mass of waste accepted in the i" year (Mg)
n = (year of the calculation) - (initial year of waste acceptance) tj = age of the j™" section of waste mass M; accepted in the it year
j = 0.1-year time increment (decimal years , e.g., 3.2 years)

k = methane generation rate (year )
Lo = potential methane generation capacity (m3/Mg)

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.

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.
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year

Landfill Closure Year (with 80-year limit)
Actual Closure Year (without limit)

Have Model Calculate Closure Year?
Waste Design Capacity

MODEL PARAMETERS
Methane Generation Rate, k
Potential Methane Generation Capacity, Lo
NMOC Concentration
Methane Content

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1:
Gas / Pollutant #2:
Gas / Pollutant #3:
Gas / Pollutant #4:

WASTE ACCEPTANCE RATES

Methane
Hydrogen sulfide
Carbon monoxide
Hexane - HAP/VOC

2019

2021

2021
No

0.050
170
600

50

megagrams

year

m3/Mg

ppmv as hexane
% by volume

Year

Waste Accepted

Waste-In-Place

(Mglyear) (short tons/year) (Mg) (short tons)
2019 165,849 182,434 0 o
2020 184,836 203,320 165,849 182,434
2021 60,318 66,350 350,685 385,754}
2022 0 0 411,003 452,104
2023 0 0 411,003| 452,104
2024 0 0 411,003| 452,104
2025 0 0 411,003| 452,104
2026 0 0 411,003| 452,104
2027 0 0 411,003] 452,104
2028 0] 0 411,003] 452,104
2029 0] 0 411,003] 452,104
2030 0 0 411,003 452,104
2031 0] 0 411,003| 452,104
2032 0] 0 411,003] 452,104
2033 0 0 411,003 452,104
2034 0] 0 411,003] 452,104
2035 0 0 411,003, 452,104
2036 0 0 411,003, 452,104
2037 0 0 411,003, 452,104
2038 0 0 411,003, 452,104
2039 0 0 411,003, 452,104
2040 0 0 411,003 452,104
2041 0 0 411,003 452,104
2042 0 0 411,003, 452,104
2043 0 0 411,003, 452,104
2044 0 0 411,003, 452,104
2045 0 0 411,003, 452,104
2046 0 0 411,003, 452,104
2047 0 0 411,003 452,104
2048 0 0 411,003| 452,104
2049 0 0 411,003| 452,104
2050 0 0 411,003 452,104
2051 0 0 411,003 452,104
2052 0 0 411,003] 452,104
2053 0 0 411,003 452,104
2054 0 0 411,003 452,104
2055 0 0 411,003 452,104
2056 0 0 411,003 452,104
2057 0 0 411,003 452,104
2058 0 0 411,003 452,104
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WASTE ACCEPTANCE RATES (Continued)

vear Waste Accepted Waste-In-Place
(Mglyear) (short tons/year) (Mg) (short tons)

2059 0 0 411,003 452,104
2060 0 0 411,003, 452,104
2061 0 0 411,003, 452,104
2062 0 0 411,003, 452,104
2063 0 0 411,003, 452,104
2064 0 0 411,003, 452,104
2065 0 0 411,003, 452,104
2066 0 0 411,003, 452,104
2067 0 0 411,003, 452,104
2068 0 0 411,003 452,104
2069 0 0 411,003, 452,104
2070 0 0 411,003 452,104
2071 0f 0 411,003 452,104
2072 0 0| 411,003] 452,104
2073 0 0| 411,003| 452,104
2074 0 0 411,003] 452,104
2075 0 0| 411,003] 452,104
2076 0 0| 411,003] 452,104
2077 0 0| 411,003| 452,104
2078 0 0 411,003] 452,104
2079 0 0 411,003, 452,104
2080 0 0 411,003, 452,104
2081 0 0 411,003, 452,104
2082 0 0 411,003, 452,104
2083 0 0 411,003, 452,104
2084 0 0 411,003, 452,104
2085 0 0 411,003 452,104
2086 0 0 411,003, 452,104
2087 0 0 411,003, 452,104
2088 0 0 411,003 452,104
2089 0 0 411,003, 452,104
2090 0 0 411,003 452,104
2091 0 0 411,003| 452,104
2092 0 0 411,003| 452,104
2093 0 0 411,003| 452,104
2094 0 0 411,003| 452,104
2095 0 0 411,003| 452,104
2096 0 0 411,003 452,104
2097 0] 0 411,003] 452,104
2098 0 0 411,003 452,104
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Pollutant Parameters

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight
Total landfill gas 0.00
8 |Methane 16.04
8 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/NOC 1.1 167.85
1,1-Dichloroethane
(ethylidene dichloride) -
HAP/NOC 24 98.97
1,1-Dichloroethene
(vinylidene chloride) -
HAP/NOC 0.20 96.94
1,2-Dichloroethane
(ethylene dichloride) -
HAP/NOC 0.41 98.96
1,2-Dichloropropane
(propylene dichloride) -
HAP/NOC 0.18 112.99
2-Propanol (isopropy!
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or
Unknown Co-disposal -
HAPNOC 1.9 78.11
Benzene - Co-disposal -
» |HAP/NOC 11 78.11
% Bromodichloromethane -
5 |vOC 31 163.83
§ Butane - VOC 5.0 58.12
Carbon disulfide -
HAP/NOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride -
HAPNOC 4.0E-03 153.84
Carbonyl sulfide -
HAPNOC 0.49 60.07
Chlorobenzene -
HAP/NOC 0.25 112.56
Chlorodifluoromethane 13 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) 021 147
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
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Pollutant Parameters (Continued)

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound (ppmv) Molecular Weight (ppmv ) Molecular Weight
Ethyl mercaptan
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene -
HAP/NOC 4.6 106.16
Ethylene dibromide -
HAP/NOC 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/NVOC 7.1 7211
Methyl isobutyl ketone -
HAP/NOC 1.9 100.16
Methyl mercaptan - VOC 25 48.11
Pentane - VOC 33 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/NVOC 39 92.13
Toluene - Co-disposal -
HAP/NVOC 170 92.13
Trichloroethylene
» | (trichloroethene) -
g HAP/NOC 2.8 131.40
S | Vinyl chloride -
S |HAPNOC 7.3 62.50
e Xylenes - HAP/VOC 12 106.16
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Graphs

Emissions
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Results
Methane Hydrogen sulfide

Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2019 0 0 0 0 0 0
2020 9.197E+02 1.378E+06 1.012E+03 1.407E-01 9.925E+01 1.548E-01
2021 1.900E+03 2.848E+06 2.090E+03 2.906E-01 2.050E+02 3.197E-01
2022 2.142E+03 3.210E+06 2.356E+03 3.276E-01 2.311E+02 3.604E-01
2023 2.037E+03 3.053E+06 2.241E+03 3.116E-01 2.199E+02 3.428E-01
2024 1.938E+03 2.905E+06 2.132E+03 2.964E-01 2.091E+02 3.261E-01
2025 1.843E+03 2.763E+06 2.028E+03 2.820E-01 1.989E+02 3.102E-01
2026 1.753E+03 2.628E+06 1.929E+03 2.682E-01 1.892E+02 2.950E-01
2027 1.668E+03 2.500E+06 1.835E+03 2.551E-01 1.800E+02 2.807E-01
2028 1.587E+03 2.378E+06 1.745E+03 2.427E-01 1.712E+02 2.670E-01
2029 1.509E+03 2.262E+06 1.660E+03 2.309E-01 1.629E+02 2.540E-01
2030 1.436E+03 2.152E+06 1.579E+03 2.196E-01 1.549E+02 2.416E-01
2031 1.366E+03 2.047E+06 1.502E+03 2.089E-01 1.474E+02 2.298E-01
2032 1.299E+03 1.947E+06 1.429E+03 1.987E-01 1.402E+02 2.186E-01
2033 1.236E+03 1.852E+06 1.359E+03 1.890E-01 1.333E+02 2.079E-01
2034 1.175E+03 1.762E+06 1.293E+03 1.798E-01 1.268E+02 1.978E-01
2035 1.118E+03 1.676E+06 1.230E+03 1.710E-01 1.207E+02 1.881E-01
2036 1.063E+03 1.594E+06 1.170E+03 1.627E-01 1.148E+02 1.790E-01
2037 1.012E+03 1.516E+06 1.113E+03 1.548E-01 1.092E+02 1.702E-01
2038 9.623E+02 1.442E+06 1.058E+03 1.472E-01 1.039E+02 1.619E-01
2039 9.153E+02 1.372E+06 1.007E+03 1.400E-01 9.879E+01 1.540E-01
2040 8.707E+02 1.305E+06 9.578E+02 1.332E-01 9.397E+01 1.465E-01
2041 8.282E+02 1.241E+06 9.111E+02 1.267E-01 8.938E+01 1.394E-01
2042 7.878E+02 1.181E+06 8.666E+02 1.205E-01 8.503E+01 1.326E-01
2043 7.494E+02 1.123E+06 8.244E+02 1.146E-01 8.088E+01 1.261E-01
2044 7.129E+02 1.069E+06 7.842E+02 1.091E-01 7.693E+01 1.200E-01
2045 6.781E+02 1.016E+06 7.459E+02 1.037E-01 7.318E+01 1.141E-01
2046 6.450E+02 9.668E+05 7.095E+02 9.868E-02 6.961E+01 1.085E-01
2047 6.136E+02 9.197E+05 6.749E+02 9.386E-02 6.622E+01 1.032E-01
2048 5.836E+02 8.748E+05 6.420E+02 8.928E-02 6.299E+01 9.821E-02
2049 5.552E+02 8.322E+05 6.107E+02 8.493E-02 5.992E+01 9.342E-02
2050 5.281E+02 7.916E+05 5.809E+02 8.079E-02 5.699E+01 8.887E-02
2051 5.024E+02 7.530E+05 5.526E+02 7.685E-02 5.421E+01 8.453E-02
2052 4.779E+02 7.163E+05 5.256E+02 7.310E-02 5.157E+01 8.041E-02
2053 4.545E+02 6.813E+05 5.000E+02 6.954E-02 4.906E+01 7.649E-02
2054 4.324E+02 6.481E+05 4.756E+02 6.614E-02 4.666E+01 7.276E-02
2055 4.113E+02 6.165E+05 4.524E+02 6.292E-02 4.439E+01 6.921E-02
2056 3.912E+02 5.864E+05 4.304E+02 5.985E-02 4.222E+01 6.583E-02
2057 3.722E+02 5.578E+05 4.094E+02 5.693E-02 4.016E+01 6.262E-02
2058 3.540E+02 5.306E+05 3.894E+02 5.415E-02 3.820E+01 5.957E-02
2059 3.367E+02 5.047E+05 3.704E+02 5.151E-02 3.634E+01 5.666E-02
2060 3.203E+02 4.801E+05 3.523E+02 4.900E-02 3.457E+01 5.390E-02
2061 3.047E+02 4.567E+05 3.352E+02 4.661E-02 3.288E+01 5.127E-02
2062 2.898E+02 4.344E+05 3.188E+02 4.434E-02 3.128E+01 4.877E-02
2063 2.757E+02 4.132E+05 3.033E+02 4.218E-02 2.975E+01 4.639E-02
2064 2.622E+02 3.931E+05 2.885E+02 4.012E-02 2.830E+01 4.413E-02
2065 2.495E+02 3.739E+05 2.744E+02 3.816E-02 2.692E+01 4.198E-02
2066 2.373E+02 3.557E+05 2.610E+02 3.630E-02 2.561E+01 3.993E-02
2067 2.257E+02 3.383E+05 2.483E+02 3.453E-02 2.436E+01 3.798E-02
2068 2.147E+02 3.218E+05 2.362E+02 3.285E-02 2.317E+01 3.613E-02
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Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 3/year) (short tons/year) (Mglyear) (m 3lyear) (short tons/year)
2069 2.042E+02 3.061E+05 2.247E+02 3.124E-02 2.204E+01 3.437E-02
2070 1.943E+02 2.912E+05 2.137E+02 2.972E-02 2.097E+01 3.269E-02
2071 1.848E+02 2.770E+05 2.033E+02 2.827E-02 1.994E+01 3.110E-02
2072 1.758E+02 2.635E+05 1.934E+02 2.689E-02 1.897E+01 2.958E-02
2073 1.672E+02 2.506E+05 1.839E+02 2.558E-02 1.805E+01 2.814E-02
2074 1.591E+02 2.384E+05 1.750E+02 2.433E-02 1.717E+01 2.677E-02
2075 1.513E+02 2.268E+05 1.664E+02 2.315E-02 1.633E+01 2.546E-02
2076 1.439E+02 2.157E+05 1.583E+02 2.202E-02 1.553E+01 2.422E-02
2077 1.369E+02 2.052E+05 1.506E+02 2.094E-02 1.478E+01 2.304E-02
2078 1.302E+02 1.952E+05 1.433E+02 1.992E-02 1.405E+01 2.191E-02
2079 1.239E+02 1.857E+05 1.363E+02 1.895E-02 1.337E+01 2.085E-02
2080 1.178E+02 1.766E+05 1.296E+02 1.803E-02 1.272E+01 1.983E-02
2081 1.121E+02 1.680E+05 1.233E+02 1.715E-02 1.210E+01 1.886E-02
2082 1.066E+02 1.598E+05 1.173E+02 1.631E-02 1.151E+01 1.794E-02
2083 1.014E+02 1.520E+05 1.116E+02 1.552E-02 1.095E+01 1.707E-02
2084 9.648E+01 1.446E+05 1.061E+02 1.476E-02 1.041E+01 1.623E-02
2085 9.177E+01 1.376E+05 1.009E+02 1.404E-02 9.904E+00 1.544E-02
2086 8.730E+01 1.308E+05 9.602E+01 1.335E-02 9.421E+00 1.469E-02
2087 8.304E+01 1.245E+05 9.134E+01 1.270E-02 8.962E+00 1.397E-02
2088 7.899E+01 1.184E+05 8.689E+01 1.208E-02 8.525E+00 1.329E-02
2089 7.514E+01 1.126E+05 8.265E+01 1.149E-02 8.109E+00 1.264E-02
2090 7.147E+01 1.071E+05 7.862E+01 1.093E-02 7.713E+00 1.203E-02
2091 6.799E+01 1.019E+05 7.478E+01 1.040E-02 7.337E+00 1.144E-02
2092 6.467E+01 9.693E+04 7.114E+01 9.893E-03 6.979E+00 1.088E-02
2093 6.152E+01 9.221E+04 6.76 7E+01 9.411E-03 6.639E+00 1.035E-02
2094 5.852E+01 8.771E+04 6.437E+01 8.952E-03 6.315E+00 9.847E-03
2095 5.566E+01 8.343E+04 6.123E+01 8.515E-03 6.007E+00 9.367E-03
2096 5.295E+01 7.936E+04 5.824E+01 8.100E-03 5.714E+00 8.910E-03
2097 5.037E+01 7.549E+04 5.540E+01 7.705E-03 5.435E+00 8.475E-03
2098 4.791E+01 7.181E+04 5.270E+01 7.329E-03 5.170E+00 8.062E-03
2099 4.557E+01 6.831E+04 5.013E+01 6.972E-03 4.918E+00 7.669E-03
2100 4.335E+01 6.498E+04 4,768E+01 6.632E-03 4.678E+00 7.295E-03
2101 4.124E+01 6.181E+04 4.536E+01 6.308E-03 4.450E+00 6.939E-03
2102 3.922E+01 5.879E+04 4.315E+01 6.000E-03 4.233E+00 6.600E-03
2103 3.731E+01 5.593E+04 4.104E+01 5.708E-03 4.027E+00 6.279E-03
2104 3.549E+01 5.320E+04 3.904E+01 5.429E-03 3.830E+00 5.972E-03
2105 3.376E+01 5.060E+04 3.714E+01 5.165E-03 3.644E+00 5.681E-03
2106 3.211E+01 4.814E+04 3.533E+01 4.913E-03 3.466E+00 5.404E-03
2107 3.055E+01 4.579E+04 3.360E+01 4.673E-03 3.297E+00 5.140E-03
2108 2.906E+01 4.356E+04 3.196E+01 4.445E-03 3.136E+00 4.890E-03
2109 2.764E+01 4.143E+04 3.041E+01 4.228E-03 2.983E+00 4.651E-03
2110 2.629E+01 3.941E+04 2.892E+01 4.022E-03 2.838E+00 4.424E-03
2111 2.501E+01 3.749E+04 2.751E+01 3.826E-03 2.699E+00 4.209E-03
2112 2.379E+01 3.566E+04 2.617E+01 3.639E-03 2.568E+00 4.003E-03
2113 2.263E+01 3.392E+04 2.489E+01 3.462E-03 2.442E+00 3.808E-03
2114 2.153E+01 3.227E+04 2.368E+01 3.293E-03 2.323E+00 3.622E-03
2115 2.048E+01 3.069E+04 2.252E+01 3.133E-03 2.210E+00 3.446E-03
2116 1.948E+01 2.920E+04 2.143E+01 2.980E-03 2.102E+00 3.278E-03
2117 1.853E+01 2.777TE+04 2.038E+01 2.834E-03 2.000E+00 3.118E-03
2118 1.762E+01 2.642E+04 1.939E+01 2.696E-03 1.902E+00 2.966E-03
2119 1.677E+01 2.513E+04 1.844E+01 2.565E-03 1.809E+00 2.821E-03
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Results (Continued)

04-May

Methane Hydrogen sulfide
Year (Mglyear) (m 3/year) (short tonsl/year) (Mglyear) (m 8lyear) (short tonslyear)
2120 1.595E+01 2.390E+04 1.754E+01 2.440E-03 1.721E+00 2.684E-03
2121 1.517E+01 2.274E+04 1.669E+01 2.321E-03 1.637E+00 2.553E-03
2122 1.443E+01 2.163E+04 1.587E+01 2.207E-03 1.557E+00 2.428E-03
2123 1.373E+01 2.057E+04 1.510E+01 2.100E-03 1.481E+00 2.310E-03
2124 1.306E+01 1.957E+04 1.436E+01 1.997E-03 1.409E+00 2.197E-03
2125 1.242E+01 1.862E+04 1.366E+01 1.900E-03 1.340E+00 2.090E-03
2126 1.181E+01 1.771E+04 1.300E+01 1.807E-03 1.275E+00 1.988E-03
2127 1.124E+01 1.684E+04 1.236E+01 1.719E-03 1.213E+00 1.891E-03
2128 1.069E+01 1.602E+04 1.176E+01 1.635E-03 1.154E+00 1.799E-03
2129 1.017E+01 1.524E+04 1.119E+01 1.556E-03 1.097E+00 1.711E-03
2130 9.673E+00 1.450E+04 1.064E+01 1.480E-03 1.044E+00 1.628E-03
2131 9.201E+00 1.379E+04 1.012E+01 1.408E-03 9.930E-01 1.548E-03
2132 8.752E+00 1.312E+04 9.627E+00 1.339E-03 9.445E-01 1.473E-03
2133 8.325E+00 1.248E+04 9.158E+00 1.274E-03 8.985E-01 1.401E-03
2134 7.919E+00 1.187E+04 8.711E+00 1.211E-03 8.547E-01 1.333E-03
2135 7.533E+00 1.129E+04 8.286E+00 1.152E-03 8.130E-01 1.268E-03
2136 7.166E+00 1.074E+04 7.882E+00 1.096E-03 7.733E-01 1.206E-03
2137 6.816E+00 1.022E+04 7.498E+00 1.043E-03 7.356E-01 1.147E-03
2138 6.484E+00 9.719E+03 7.132E+00 9.919E-04 6.997E-01 1.091E-03
2139 6.168E+00 9.245E+03 6.784E+00 9.435E-04 6.656E-01 1.038E-03
2140 5.867E+00 8.794E+03 6.453E+00 8.975E-04 6.331E-01 9.872E-04
2141 5.581E+00 8.365E+03 6.139E+00 8.537E-04 6.023E-01 9.391E-04
2142 5.308E+00 7.957E+03 5.839E+00 8.121E-04 5.729E-01 8.933E-04
2143 5.050E+00 7.569E+03 5.554E+00 7.725E-04 5.450E-01 8.497E-04
2144 4.803E+00 7.200E+03 5.284E+00 7.348E-04 5.184E-01 8.083E-04
2145 4.569E+00 6.849E+03 5.026E+00 6.990E-04 4.931E-01 7.689E-04
2146 4.346E+00 6.515E+03 4.781E+00 6.649E-04 4.690E-01 7.314E-04
2147 4.134E+00 6.197E+03 4.548E+00 6.324E-04 4.462E-01 6.957E-04
2148 3.933E+00 5.895E+03 4.326E+00 6.016E-04 4.244E-01 6.618E-04
2149 3.741E+00 5.607E+03 4.115E+00 5.723E-04 4.037E-01 6.295E-04
2150 3.558E+00 5.334E+03 3.914E+00 5.443E-04 3.840E-01 5.988E-04
2151 3.385E+00 5.074E+03 3.723E+00 5.178E-04 3.653E-01 5.696E-04
2152 3.220E+00 4.826E+03 3.542E+00 4.925E-04 3.475E-01 5.418E-04
2153 3.063E+00 4.591E+03 3.369E+00 4.685E-04 3.305E-01 5.154E-04
2154 2.913E+00 4.367E+03 3.205E+00 4.457E-04 3.144E-01 4.902E-04
2155 2.771E+00 4.154E+03 3.048E+00 4.239E-04 2.991E-01 4.663E-04
2156 2.636E+00 3.951E+03 2.900E+00 4.033E-04 2.845E-01 4.436E-04
2157 2.508E+00 3.759E+03 2.758E+00 3.836E-04 2.706E-01 4.220E-04
2158 2.385E+00 3.575E+03 2.624E+00 3.649E-04 2.574E-01 4.014E-04
2159 2.269E+00 3.401E+03 2.496E+00 3.471E-04 2.449E-01 3.818E-04
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RESULTS

Closure Year (with 80-year limit) =

2023

Landfill Name or Identifier: Landfill Hole No-3

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit: _short tons/year ;]
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC

Year (Mglyear) | (short tons/year) (Mg) | (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
2019 165,84E‘ 182,434 0 0 0 0 0

2020 184,836 203,320 165,849 182,434 9.197E+02 1.378E+06 1.012E+03 1.407E-01 9.925E+01 1.548E-01 4.497E-01 3.860E+02 4.946E-01 6.522E-02 1.820E+01 7.175E-02
2021 60,318 66,350 350,685 385,754 1.900E+03 2.848E+06 2.090E+03 2.906E-01 2.050E+02 3.197E-01 9.289E-01 7.973E+02 1.022E+00 1.347E-01 3.759E+01 1.482E-01
2022 [¢ q 411,003 452,104 2.142E+03 3.210E+06 2.356E+03 3.276E-01 2.311E+02 3.604E-01 1.047E+00 8.988E+02 1.152E+00 1.519E-01 4.237E+01 1.671E-01
2023 [¢ q 411,003 452,104 2.037E+03 3.053E+06 2.241E+03 3.116E-01 2.199E+02 3.428E-01 9.961E-01 8.550E+02 1.096E+00 1.445E-01 4,031E+01 1.589E-01
2024 [¢ q 411,003 452,104 1.938E+03 2.905E+06 2.132E+03 2.964E-01 2.091E+02 3.261E-01 9.475E-01 8.133E+02 1.042E+00 1.374E-01 3.834E+01 1.512E-01
2025 [¢ q 411,003 452,104 1.843E+03 2.763E+06 2.028E+03 2.820E-01 1.989E+02 3.102E-01 9.013E-01 7.736E+02 9.914E-01 1.307E-01 3.647E+01 1.438E-01
2026 [¢ q 411,003 452,104 1.753E+03 2.628E+06 1.929E+03 2.682E-01 1.892E+02 2.950E-01 8.573E-01 7.359E+02 9.430E-01 1.244E-01 3.469E+01 1.368E-01
2027 [¢ q 411,003 452,104 1.668E+03 2.500E+06 1.835E+03 2.551E-01 1.800E+02 2.807E-01 8.155E-01 7.000E+02 8.971E-01 1.183E-01 3.300E+01 1.301E-01
2028 [¢ q 411,003 452,104 1.587E+03 2.378E+06 1.745E+03 2.427E-01 1.712E+02 2.670E-01 7.757E-01 6.659E+02 8.533E-01 1.125E-01 3.139E+01 1.238E-01
2029 [¢ q 411,003 452,104 1.509E+03 2.262E+06 1.660E+03 2.309E-01 1.629E+02 2.540E-01 7.379E-01 6.334E+02 8.117E-01 1.070E-01 2.986E+01 1.177E-01
2030 [¢ q 411,003 452,104 1.436E+03 2.152E+06 1.579E+03 2.196E-01 1.549E+02 2.416E-01 7.019E-01 6.025E+02 7.721E-01 1.0I8E-01 2.840E+01 1.120E-01
2031 [¢ q 411,003 452,104 1.366E+03 2.047E+06 1.502E+03 2.089E-01 1.474E+02 2.298E-01 6.677E-01 5.731E+02 7.344E-01 9.684E-02 2.702E+01 1.065E-01
2032 [¢ q 411,003 452,104 1.299E+03 1.947E+06 1.429E+03 1.987E-01 1.402E+02 2.186E-01 6.351E-01 5.452E+02 6.986E-01 9.212E-02 2.570E+01 1.0I3E-01
2033 [¢ q 411,003 452,104 1.236E+03 1.852E+06 1.359E+03 1.890E-01 1.333E+02 2.079E-01 6.041E-01 5.186E+02 6.646E-01 8.763E-02 2.445E+01 9.639E-02
2034 [¢ q 411,003 452,104 1.175E+03 1.762E+06 1.293E+03 1.798E-01 1.268E+02 1.978E-01 5.747E-01 4.933E+02 6.321E-01 8.336E-02 2.325E+01 9.169E-02
2035 [¢ q 411,003] 452,104 1.118E+03 1.676E+06 1.230E+03 1.710E-01 1.207E+02 1.881E-01 5.466E-01 4.692E+02 6.013E-01 7.929E-02 2.212E+01 8.722E-02
2036 [¢ q 411,003] 452,104 1.063E+03 1.594E+06 1.170E+03 1.627E-01 1.148E+02 1.790E-01 5.200E-01 4.463E+02 5.720E-01 7.542E-02 2.104E+01 8.297E-02
2037 [¢ q 411,003] 452,104 1.012E+03 1.516E+06 1.113E+03 1.548E-01 1.092E+02 1.702E-01 4.946E-01 4.246E+02 5.441E-01 7.174E-02 2.002E+01 7.892E-02
2038 [¢ q 411,003] 452,104 9.623E+02 1.442E+06 1.058E+03 1.472E-01 1.039E+02 1.619E-01 4.705E-01 4.039E+02 5.176E-01 6.825E-02 1.904E+01 7.507E-02
2039 [¢ q 411,003] 452,104 9.153E+02 1.372E+06 1.007E+03 1.400E-01 9.879E+01 1.540E-01 4.476E-01 3.842E+02 4.923E-01 6.492E-02 1.811E+01 7.141E-02
2040 [¢ q 411,003] 452,104 8.707E+02 1.305E+06 9.578E+02 1.332E-01 9.397E+01 1.465E-01 4.257E-01 3.654E+02 4.683E-01 6.175E-02 1.723E+01 6.793E-02
2041 [¢ q 411,003] 452,104 8.282E+02 1.241E+06 9.111E+02 1.267E-01 8.938E+01 1.394E-01 4.050E-01 3.476E+02 4.455E-01 5.874E-02 1.639E+01 6.461E-02
2042 [¢ q 411,003] 452,104 7.878E+02 1.181E+06 8.666E+02 1.205E-01 8.503E+01 1.326E-01 3.852E-01 3.307E+02 4.237E-01 5.587E-02 1.559E+01 6.146E-02
2043 [¢ q 411,003] 452,104 7.494E+02 1.123E+06 8.244E+02 1.146E-01 8.088E+01 1.261E-01 3.664E-01 3.145E+02 4.031E-01 5.315E-02 1.483E+01 5.846E-02
2044 [¢ q 411,003] 452,104 7.129E+02 1.069E+06 7.842E+02 1.091E-01 7.693E+01 1.200E-01 3.486E-01 2.992E+02 3.834E-01 5.056E-02 1.410E+01 5.561E-02
2045 [¢ q 411,003] 452,104 6.781E+02 1.016E+06 7.459E+02 1.037E-01 7.318E+01 1.141E-01 3.316E-01 2.846E+02 3.647E-01 4.809E-02 1.342E+01 5.290E-02
2046 [¢ q 411,003] 452,104 6.450E+02 9.668E+05 7.095E+02 9.868E-02 6.961E+01 1.085E-01 3.154E-01 2.707E+02 3.469E-01 4.575E-02 1.276E+01 5.032E-02
2047 [¢ q 411,003] 452,104 6.136E+02 9.197E+05 6.749E+02 9.386E-02 6.622E+01 1.032E-01 3.000E-01 2.575E+02 3.300E-01 4.352E-02 1.214E+01 4.787E-02
2048 [¢ q 411,003] 452,104 5.836E+02 8.748E+05 6.420E+02 8.928E-02 6.299E+01 9.821E-02 2.854E-01 2.450E+02 3.139E-01 4.139E-02 1.I55E+01 4.553E-02
2049 [¢ q 411,003] 452,104 5.552E+02 8.322E+05 6.107E+02 8.493E-02 5.992E+01 9.342E-02 2.715E-01 2.330E+02 2.986E-01 3.937E-02 1.098E+01 4.331E-02
2050 [¢ q 411,003] 452,104 5.281E+02 7.916E+05 5.809E+02 8.079E-02 5.699E+01 8.887E-02 2.582E-01 2.216E+02 2.840E-01 3.745E-02 1.045E+01 4.120E-02
2051 [¢ q 411,003] 452,104 5.024E+02 7.530E+05 5.526E+02 7.685E-02 5.421E+01 8.453E-02 2.456E-01 2.108E+02 2.702E-01 3.563E-02 9.939E+00 3.919E-02
2052 [¢ q 411,003] 452,104 4.779E+02 7.163E+05 5.256E+02 7.310E-02 5.157E+01 8.041E-02 2.336E-01 2.006E+02 2.570E-01 3.389E-02 9.455E+00 3.728E-02
2053 [¢ q 411,003] 452,104 4.545E+02 6.813E+05 5.000E+02 6.954E-02 4.906E+01 7.649E-02 2.223E-01 1.908E+02 2.445E-01 3.224E-02 8.993E+00 3.546E-02
2054 [¢ q 411,003] 452,104 4.324E+02 6.481E+05 4.756E+02 6.614E-02 4.666E+01 7.276E-02 2.114E-01 1.815E+02 2.326E-01 3.066E-02 8.555E+00 3.373E-02
2055 [¢ q 411,003] 452,104 4.113E+02 6.165E+05 4.524E+02 6.292E-02 4.439E+01 6.921E-02 2.011E-01 1.726E+02 2.212E-01 2.917E-02 8.138E+00 3.209E-02
2056 [¢ q 411,003] 452,104 3.912E+02 5.864E+05 4.304E+02 5.985E-02 4.222E+01 6.583E-02 1.913E-01 1.642E+02 2.104E-01 2.775E-02 7.741E+00 3.052E-02
2057 [¢ q 411,003] 452,104 3.722E+02 5.578E+05 4.094E+02 5.693E-02 4.016E+01 6.262E-02 1.820E-01 1.562E+02 2.002E-01 2.639E-02 7.363E+00 2.903E-02
2058 [¢ q 411,003] 452,104 3.540E+02 5.306E+05 3.894E+02 5.415E-02 3.820E+01 5.957E-02 1.731E-01 1.486E+02 1.904E-01 2.511E-02 7.004E+00 2.762E-02
2059 [¢ q 411,003] 452,104 3.367E+02 5.047E+05 3.704E+02 5.151E-02 3.634E+01 5.666E-02 1.646E-01 1.413E+02 1.811E-01 2.388E-02 6.663E+00 2.627E-02
2060 [¢ q 411,003] 452,104 3.203E+02 4.801E+05 3.523E+02 4.900E-02 3.457E+01 5.390E-02 1.566E-01 1.344E+02 1.723E-01 2.272E-02 6.338E+00 2.499E-02
2061 [¢ q 411,003] 452,104 3.047E+02 4.567E+05 3.352E+02 4.661E-02 3.288E+01 5.127E-02 1.490E-01 1.279E+02 1.639E-01 2.161E-02 6.029E+00 2.377E-02
2062 [¢ q 411,003] 452,104 2.898E+02 4.344E+05 3.188E+02 4.434E-02 3.128E+01 4.877E-02 1.417E-01 1.216E+02 1.559E-01 2.056E-02 5.735E+00 2.261E-02
2063 [¢ q 411,003] 452,104 2.757E+02 4.132E+05 3.033E+02 4.218E-02 2.975E+01 4.639E-02 1.348E-01 1.157E+02 1.483E-01 1.955E-02 5.455E+00 2.151E-02
2064 [¢ q 411,003] 452,104 2.622E+02 3.931E+05 2.885E+02 4.012E-02 2.830E+01 4.413E-02 1.282E-01 1.101E+02 1.411E-01 1.860E-02 5.189E+00 2.046E-02
2065 [¢ q 411,003] 452,104 2.495E+02 3.739E+05 2.744E+02 3.816E-02 2.692E+01 4.198E-02 1.220E-01 1.047E+02 1.342E-01 1.769E-02 4.936E+00 1.946E-02
2066 [¢ q 411,003] 452,104 2.373E+02 3.557E+05 2.610E+02 3.630E-02 2.561E+01 3.993E-02 1.160E-01 9.959E+01 1.276E-01 1.683E-02 4.695E+00 1.851E-02
2067 [¢ q 411,003] 452,104 2.257E+02 3.383E+05 2.483E+02 3.453E-02 2.436E+01 3.798E-02 1.104E-01 9.473E+01 1.214E-01 1.601E-02 4.466E+00 1.761E-02
2068 [¢ q 411,003] 452,104 2.147E+02 3.218E+05 2.362E+02 3.285E-02 2.317E+01 3.613E-02 1.050E-01 9.011E+01 1.155E-01 1.523E-02 4.248E+00 1.675E-02
2069 [¢ q 411,003] 452,104 2.042E+02 3.061E+05 2.247E+02 3.124E-02 2.204E+01 3.437E-02 9.986E-02 8.572E+01 1.099E-01 1.448E-02 4.041E+00 1.593E-02
2070 [¢ q 411,003] 452,104 1.943E+02 2.912E+05 2.137E+02 2.972E-02 2.097E+01 3.269E-02 9.499E-02 8.154E+01 1.045E-01 1.378E-02 3.844E+00 1.516E-02
2071 [¢ q 411,003] 452,104 1.848E+02 2.770E+05 2.033E+02 2.827E-02 1.994E+01 3.110E-02 9.036E-02 7.756E+01 9.940E-02 1.311E-02 3.656E+00 1.442E-02
2072 [¢ q 411,003] 452,104 1.758E+02 2.635E+05 1.934E+02 2.689E-02 1.897E+01 2.958E-02 8.595E-02 7.378E+01 9.455E-02 1.247E-02 3.478E+00 1.371E-02
2073 [¢ q 411,003] 452,104 1.672E+02 2.506E+05 1.839E+02 2.558E-02 1.805E+01 2.814E-02 8.176E-02 7.018E+01 8.994E-02 1.186E-02 3.309E+00 1.305E-02
2074 [¢ q 411,003] 452,104 1.591E+02 2.384E+05 1.750E+02 2.433E-02 1.717E+01 2.677E-02 7.777E-02 6.676E+01 8.555E-02 1.128E-02 3.147E+00 1.241E-02
2075 [¢ q 411,003] 452,104 1.513E+02 2.268E+05 1.664E+02 2.315E-02 1.633E+01 2.546E-02 7.398E-02 6.350E+01 8.138E-02 1.073E-02 2.994E+00 1.180E-02
2076 [¢ q 411,003] 452,104 1.439E+02 2.157E+05 1.583E+02 2.202E-02 1.553E+01 2.422E-02 7.037E-02 6.041E+01 7.741E-02 1.021E-02 2.848E+00 1.123E-02
2077 [¢ q 411,003] 452,104 1.369E+02 2.052E+05 1.506E+02 2.094E-02 1.478E+01 2.304E-02 6.694E-02 5.746E+01 7.363E-02 9.710E-03 2.709E+00 1.068E-02
2078 [¢ q 411,003] 452,104 1.302E+02 1.952E+05 1.433E+02 1.992E-02 1.405E+01 2.191E-02 6.368E-02 5.466E+01 7.004E-02 9.236E-03 2.577E+00 1.016E-02
2079 [¢ q 411,003] 452,104 1.239E+02 1.857E+05 1.363E+02 1.895E-02 1.337E+01 2.085E-02 6.057E-02 5.199E+01 6.663E-02 8.786E-03 2.451E+00 9.664E-03
2080 [¢ q 411,003] 452,104 1.178E+02 1.766E+05 1.296E+02 1.803E-02 1.272E+01 1.983E-02 5.762E-02 4.946E+01 6.338E-02 8.357E-03 2.331E+00 9.193E-03
2081 [¢ q 411,003] 452,104 1.121E+02 1.680E+05 1.233E+02 1.715E-02 1.210E+01 1.886E-02 5.481E-02 4.704E+01 6.029E-02 7.950E-03 2.218E+00 8.744E-03
2082 [¢ q 411,003] 452,104 1.066E+02 1.598E+05 1.173E+02 1.631E-02 1.1I51E+01 1.794E-02 5.213E-02 4.475E+01 5.735E-02 7.562E-03 2.110E+00 8.318E-03
2083 [¢ q 411,003] 452,104 1.014E+02 1.520E+05 1.116E+02 1.552E-02 1.095E+01 1.707E-02 4.959E-02 4.257E+01 5.455E-02 7.193E-03 2.007E+00 7.912E-03
2084 [¢ q 411,003] 452,104 9.648E+01 1.446E+05 1.061E+02 1.476E-02 1.041E+01 1.623E-02 4.717E-02 4.049E+01 5.189E-02 6.842E-03 1.909E+00 7.526E-03
2085 [¢ q 411,003 452,104 9.177E+01 1.376E+05 1.009E+02 1.404E-02 9.904E+00 1.544E-02 4.487E-02 3.852E+01 4.936E-02 6.509E-03 1.816E+00 7.159E-03
2086 [¢ q 411,003| 452,104 8.730E+01 1.308E+05 9.602E+01 1.335E-02 9.421E+00 1.469E-02 4.268E-02 3.664E+01 4.695E-02 6.191E-03 1.727E+00 6.810E-03
2087 [¢ q 411,003| 452,104 8.304E+01 1.245E+05 9.134E+01 1.270E-02 8.962E+00 1.397E-02 4.060E-02 3.485E+01 4.466E-02 5.889E-03 1.643E+00 6.478E-03
2088 [¢ q 411,003| 452,104 7.899E+01 1.184E+05 8.689E+01 1.208E-02 8.525E+00 1.329E-02 3.862E-02 3.315E+01 4.248E-02 5.602E-03 1.563E+00 6.162E-03
2089 [¢ q 411,003| 452,104 7.514E+01 1.126E+05 8.265E+01 1.149E-02 8.109E+00 1.264E-02 3.674E-02 3.153E+01 4.041E-02 5.329E-03 1.487E+00 5.862E-03
2090 [¢ q 411,003| 452,104 7.147E+01 1.071E+05 7.862E+01 1.093E-02 7.713E+00 1.203E-02 3.495E-02 3.000E+01 3.844E-02 5.069E-03 1.414E+00 5.576E-03
2091 [¢ q 411,003| 452,104 6.799E+01 1.019E+05 7.478E+01 1.040E-02 7.337E+00 1.144E-02 3.324E-02 2.853E+01 3.657E-02 4.822E-03 1.345E+00 5.304E-03
2092 [¢ q 411,003| 452,104 6.467E+01 9.693E+04 7.114E+01 9.893E-03 6.979E+00 1.088E-02 3.162E-02 2.714E+01 3.478E-02 4.586E-03 1.280E+00 5.045E-03
2093 [¢ q 411,003| 452,104 6.152E+01 9.221E+04 6.767E+01 9.411E-03 6.639E+00 1.035E-02 3.008E-02 2.582E+01 3.309E-02 4.363E-03 1.217E+00 4.799E-03
2094 [¢ 0 411,003| 452,104 5.852E+01 8.771E+04 6.437E+01 8.952E-03 6.315E+00 9.847E-03 2.861E-02 2.456E+01 3.147E-02 4.150E-03 1.158E+00 4.565E-03

RESULTS-1



RESULTS

Landfill Name or Identifier: Landfill Hole No-3

Closure Year (with 80-year limit) =

2023

Please choose athird unit of measure to represent all of
the emission rates below.

04-May

Methane = 50 % by volume User-specified Unit:  short tons/year Zj
Waste Accepied Waste-In-Place Methane HAydrogen sulide Carbon monoxide Hexane - HAPIVOC
Year (Mglyear) | (short tons/year) (Mg) (short tons) (Mglyear) (m3/year) (short tonslyear) (Mglyear) (m23/year) (short tons/year) (Mglyear) (m3/year) (short tons/year) (Mglyear) (m3/year) (short tons/year)
2095 411,003 452,104 5.566E+01 8.343E+04 6.123E+01 8.515E-03 6.007E+00 9.367E-03 2.722E-02 2.336E+01 2.994E-02 3.948E-03 1.101E+00 4.342E-03
2096 [¢ q 411,003 452,104 5.295E+01 7.936E+04 5.824E+01 8.100E-03 5.714E+00 8.910E-03 2.589E-02 2.222E+01 2.848E-02 3.755E-03 1.048E+00 4.131E-03
2097 [¢ q 411,003 452,104 5.037E+01 7.549E+04 5.540E+01 7.705E-03 5.435E+00 8.475E-03 2.463E-02 2.114E+01 2.709E-02 3.572E-03 9.965E-01 3.929E-03
2098 [¢ q 411,003 452,104 4.791E+01 7.181E+04 5.270E+01 7.329E-03 5.170E+00 8.062E-03 2.343E-02 2.011E+01 2.577E-02 3.398E-03 9.479E-01 3.738E-03
2099 [¢ q 411,003 452,104 4.557E+01 6.831E+04 5.013E+01 6.972E-03 4.918E+00 7.669E-03 2.228E-02 1.9I3E+01 2.451E-02 3.232E-03 9.017E-01 3.555E-03
2100 [¢ q 411,003 452,104 4.335E+01 6.498E+04 4.768E+01 6.632E-03 4.678E+00 7.295E-03 2.120E-02 1.819E+01 2.332E-02 3.074E-03 8.577E-01 3.382E-03
2101 [¢ q 411,003 452,104 4.124E+01 6.181E+04 4.536E+01 6.308E-03 4.450E+00 6.939E-03 2.016E-02 1.731E+01 2.218E-02 2.924E-03 8.159E-01 3.217E-03
2102 [¢ q 411,003 452,104 3.922E+01 5.879E+04 4.315E+01 6.000E-03 4.233E+00 6.600E-03 1.918E-02 1.646E+01 2.110E-02 2.782E-03 7.761E-01 3.060E-03
2103 [¢ q 411,003 452,104 3.731E+01 5.593E+04 4.104E+01 5.708E-03 4.027E+00 6.279E-03 1.824E-02 1.566E+01 2.007E-02 2.646E-03 7.382E-01 2.911E-03
2104 [¢ q 411,003 452,104 3.549E+01 5.320E+04 3.904E+01 5.429E-03 3.830E+00 5.972E-03 1.735E-02 1.490E+01 1.909E-02 2.517E-03 7.022E-01 2.769E-03
2105 [¢ q 411,003 452,104 3.376E+01 5.060E+04 3.714E+01 5.165E-03 3.644E+00 5.681E-03 1.651E-02 1.417E+01 1.816E-02 2.394E-03 6.680E-01 2.634E-03
2106 [¢ q 411,003 452,104 3.211E+01 4.814E+04 3.533E+01 4.913E-03 3.466E+00 5.404E-03 1.570E-02 1.348E+01 1.727E-02 2.278E-03 6.354E-01 2.505E-03
2107 [¢ q 411,003 452,104 3.055E+01 4.579E+04 3.360E+01 4.673E-03 3.297E+00 5.140E-03 1.494E-02 1.282E+01 1.643E-02 2.166E-03 6.044E-01 2.383E-03
2108 [¢ q 411,003 452,104 2.906E+01 4.356E+04 3.196E+01 4.445E-03 3.136E+00 4.890E-03 1.421E-02 1.220E+01 1.563E-02 2.061E-03 5.749E-01 2.267E-03
2109 [¢ q 411,003 452,104 2.764E+01 4.143E+04 3.041E+01 4.228E-03 2.983E+00 4.651E-03 1.352E-02 1.160E+01 1.487E-02 1.960E-03 5.469E-01 2.156E-03
2110 [¢ q 411,003 452,104 2.629E+01 3.941E+04 2.892E+01 4.022E-03 2.838E+00 4.424E-03 1.286E-02 1.104E+01 1.414E-02 1.865E-03 5.202E-01 2.051E-03
2111 [¢ q 411,003 452,104 2.501E+01 3.749E+04 2.751E+01 3.826E-03 2.699E+00 4.209E-03 1.223E-02 1.050E+01 1.345E-02 1.774E-03 4.949E-01 1.951E-03
2112 [¢ q 411,003 452,104 2.379E+01 3.566E+04 2.617E+01 3.639E-03 2.568E+00 4.003E-03 1.163E-02 9.985E+00 1.280E-02 1.687E-03 4.707E-01 1.856E-03
2113 [¢ q 411,003 452,104 2.263E+01 3.392E+04 2.489E+01 3.462E-03 2.442E+00 3.808E-03 1.107E-02 9.498E+00 1.217E-02 1.605E-03 4.478E-01 1.765E-03
2114 [¢ q 411,003 452,104 2.153E+01 3.227E+04 2.368E+01 3.293E-03 2.323E+00 3.622E-03 1.053E-02 9.035E+00 1.158E-02 1.527E-03 4.259E-01 1.679E-03
2115 [¢ q 411,003 452,104 2.048E+01 3.069E+04 2.252E+01 3.133E-03 2.210E+00 3.446E-03 1.001E-02 8.594E+00 1.101E-02 1.452E-03 4.051E-01 1.597E-03
2116 [¢ q 411,003 452,104 1.948E+01 2.920E+04 2.143E+01 2.980E-03 2.102E+00 3.278E-03 9.524E-03 8.175E+00 1.048E-02 1.381E-03 3.854E-01 1.520E-03
2117 [¢ q 411,003 452,104 1.853E+01 2.777E+04 2.038E+01 2.834E-03 2.000E+00 3.118E-03 9.059E-03 7.776E+00 9.965E-03 1.314E-03 3.666E-01 1.445E-03
2118 [¢ q 411,003 452,104 1.762E+01 2.642E+04 1.939E+01 2.696E-03 1.902E+00 2.966E-03 8.618E-03 7.397E+00 9.479E-03 1.250E-03 3.487E-01 1.375E-03
2119 [¢ q 411,003 452,104 1.677E+01 2.513E+04 1.844E+01 2.565E-03 1.809E+00 2.821E-03 8.197E-03 7.036E+00 9.017E-03 1.189E-03 3.317E-01 1.308E-03
2120 [¢ q 411,003 452,104 1.595E+01 2.390E+04 1.754E+01 2.440E-03 1.721E+00 2.684E-03 7.798E-03 6.693E+00 8.577E-03 1.131E-03 3.155E-01 1.244E-03
2121 [¢ q 411,003 452,104 1.517E+01 2.274E+04 1.669E+01 2.321E-03 1.637E+00 2.553E-03 7.417E-03 6.367E+00 8.159E-03 1.076E-03 3.001E-01 1.183E-03
2122 [¢ q 411,003 452,104 1.443E+01 2.163E+04 1.587E+01 2.207E-03 1.557E+00 2.428E-03 7.056E-03 6.056E+00 7.761E-03 1.023E-03 2.855E-01 1.126E-03
2123 [¢ q 411,003 452,104 1.373E+01 2.057E+04 1.510E+01 2.100E-03 1.481E+00 2.310E-03 6.711E-03 5.761E+00 7.383E-03 9.735E-04 2.716E-01 1.071E-03
2124 [¢ q 411,003 452,104 1.306E+01 1.957E+04 1.436E+01 1.997E-03 1.409E+00 2.197E-03 6.384E-03 5.480E+00 7.022E-03 9.260E-04 2.583E-01 1.019E-03
2125 [¢ q 411,003 452,104 1.242E+01 1.862E+04 1.366E+01 1.900E-03 1.340E+00 2.090E-03 6.073E-03 5.213E+00 6.680E-03 8.808E-04 2.457E-01 9.689E-04
2126 [¢ q 411,003 452,104 1.181E+01 1.771E+04 1.300E+01 1.807E-03 1.275E+00 1.988E-03 5.777E-03 4.958E+00 6.354E-03 8.379E-04 2.338E-01 9.217E-04
2127 [¢ q 411,003 452,104 1.124E+01 1.684E+04 1.236E+01 1.719E-03 1.213E+00 1.891E-03 5.495E-03 4.717E+00 6.044E-03 7.970E-04 2.224E-01 8.767E-04
2128 [¢ q 411,003 452,104 1.069E+01 1.602E+04 1.176E+01 1.635E-03 1.154E+00 1.799E-03 5.227E-03 4.487E+00 5.750E-03 7.581E-04 2.115E-01 8.340E-04
2129 [¢ q 411,003 452,104 1.017E+01 1.524E+04 1.119E+01 1.556E-03 1.097E+00 1.711E-03 4.972E-03 4.268E+00 5.469E-03 7.212E-04 2.012E-01 7.933E-04
2130 [¢ q 411,003 452,104 9.673E+00 1.450E+04 1.064E+01 1.480E-03 1.044E+00 1.628E-03 4.729E-03 4.060E+00 5.202E-03 6.860E-04 1.914E-01 7.546E-04
2131 [¢ q 411,003 452,104 9.201E+00 1.379E+04 1.012E+01 1.408E-03 9.930E-01 1.548E-03 4.499E-03 3.862E+00 4.949E-03 6.525E-04 1.820E-01 7.178E-04
2132 [¢ q 411,003 452,104 8.752E+00 1.312E+04 9.627E+00 1.339E-03 9.445E-01 1.473E-03 4.279E-03 3.673E+00 4.707E-03 6.207E-04 1.732E-01 6.828E-04
2133 [¢ q 411,003 452,104 8.325E+00 1.248E+04 9.158E+00 1.274E-03 8.985E-01 1.401E-03 4.071E-03 3.494E+00 4.478E-03 5.904E-04 1.647E-01 6.495E-04
2134 [¢ q 411,003 452,104 7.919E+00 1.187E+04 8.711E+00 1.211E-03 8.547E-01 1.333E-03 3.872E-03 3.324E+00 4.259E-03 5.616E-04 1.567E-01 6.178E-04
2135 [¢ q 411,003 452,104 7.533E+00 1.129E+04 8.286E+00 1.152E-03 8.130E-01 1.268E-03 3.683E-03 3.162E+00 4.052E-03 5.343E-04 1.490E-01 5.877E-04
2136 [¢ q 411,003 452,104 7.166E+00 1.074E+04 7.882E+00 1.096E-03 7.733E-01 1.206E-03 3.504E-03 3.007E+00 3.854E-03 5.082E-04 1.418E-01 5.590E-04
2137 [¢ q 411,003 452,104 6.816E+00 1.022E+04 7.498E+00 1.043E-03 7.356E-01 1.147E-03 3.333E-03 2.861E+00 3.666E-03 4.834E-04 1.349E-01 5.318E-04
2138 [¢ q 411,003 452,104 6.484E+00 9.719E+03 7.132E+00 9.919E-04 6.997E-01 1.091E-03 3.170E-03 2.721E+00 3.487E-03 4.598E-04 1.283E-01 5.058E-04
2139 [¢ q 411,003 452,104 6.168E+00 9.245E+03 6.784E+00 9.435E-04 6.656E-01 1.038E-03 3.016E-03 2.588E+00 3.317E-03 4.374E-04 1.220E-01 4.811E-04
2140 [¢ q 411,003 452,104 5.867E+00 8.794E+03 6.453E+00 8.975E-04 6.331E-01 9.872E-04 2.869E-03 2.462E+00 3.155E-03 4.161E-04 1.161E-01 4.577E-04
2141 [¢ q 411,003 452,104 5.581E+00 8.365E+03 6.139E+00 8.537E-04 6.023E-01 9.391E-04 2.729E-03 2.342E+00 3.002E-03 3.958E-04 1.104E-01 4.354E-04
2142 [¢ q 411,003 452,104 5.308E+00 7.957E+03 5.839E+00 8.121E-04 5.729E-01 8.933E-04 2.596E-03 2.228E+00 2.855E-03 3.765E-04 1.050E-01 4.141E-04
2143 [¢ q 411,003 452,104 5.050E+00 7.569E+03 5.554E+00 7.725E-04 5.450E-01 8.497E-04 2.469E-03 2.119E+00 2.716E-03 3.581E-04 9.991E-02 3.939E-04
2144 [¢ q 411,003 452,104 4.803E+00 7.200E+03 5.284E+00 7.348E-04 5.184E-01 8.083E-04 2.349E-03 2.016E+00 2.583E-03 3.407E-04 9.504E-02 3.747E-04
2145 [¢ q 411,003 452,104 4.569E+00 6.849E+03 5.026E+00 6.990E-04 4.931E-01 7.689E-04 2.234E-03 1.918E+00 2.457E-03 3.240E-04 9.040E-02 3.564E-04
2146 [¢ q 411,003 452,104 4.346E+00 6.515E+03 4.781E+00 6.649E-04 4.690E-01 7.314E-04 2.125E-03 1.824E+00 2.338E-03 3.082E-04 8.599E-02 3.391E-04
2147 [¢ q 411,003 452,104 4.134E+00 6.197E+03 4.548E+00 6.324E-04 4.462E-01 6.957E-04 2.021E-03 1.735E+00 2.224E-03 2.932E-04 8.180E-02 3.225E-04
2148 [¢ q 411,003 452,104 3.933E+00 5.895E+03 4.326E+00 6.016E-04 4.244E-01 6.618E-04 1.923E-03 1.650E+00 2.115E-03 2.789E-04 7.781E-02 3.068E-04
2149 [¢ q 411,003 452,104 3.741E+00 5.607E+03 4.115E+00 5.723E-04 4.037E-01 6.295E-04 1.829E-03 1.570E+00 2.012E-03 2.653E-04 7.401E-02 2.918E-04
2150 [¢ q 411,003 452,104 3.558E+00 5.334E+03 3.914E+00 5.443E-04 3.840E-01 5.988E-04 1.740E-03 1.493E+00 1.914E-03 2.524E-04 7.040E-02 2.776E-04
2151 [¢ q 411,003 452,104 3.385E+00 5.074E+03 3.723E+00 5.178E-04 3.653E-01 5.696E-04 1.655E-03 1.421E+00 1.821E-03 2.401E-04 6.697E-02 2.641E-04
2152 [¢ q 411,003 452,104 3.220E+00 4.826E+03 3.542E+00 4.925E-04 3.475E-01 5.418E-04 1.574E-03 1.351E+00 1.732E-03 2.283E-04 6.370E-02 2.512E-04
2153 [¢ q 411,003 452,104 3.063E+00 4.591E+03 3.369E+00 4.685E-04 3.305E-01 5.154E-04 1.498E-03 1.285E+00 1.647E-03 2.172E-04 6.060E-02 2.389E-04
2154 [¢ q 411,003 452,104 2.913E+00 4.367E+03 3.205E+00 4.457E-04 3.144E-01 4.902E-04 1.424E-03 1.223E+00 1.567E-03 2.066E-04 5.764E-02 2.273E-04
2155 [¢ q 411,003 452,104 2.771E+00 4.154E+03 3.048E+00 4.239E-04 2.991E-01 4.663E-04 1.355E-03 1.163E+00 1.491E-03 1.965E-04 5.483E-02 2.162E-04
2156 [¢ q 411,003 452,104 2.636E+00 3.951E+03 2.900E+00 4.033E-04 2.845E-01 4.436E-04 1.289E-03 1.106E+00 1.418E-03 1.870E-04 5.216E-02 2.057E-04
2157 [¢ q 411,003 452,104 2.508E+00 3.759E+03 2.758E+00 3.836E-04 2.706E-01 4.220E-04 1.226E-03 1.052E+00 1.349E-03 1.778E-04 4.961E-02 1.956E-04
2158 [¢ q 411,003 452,104 2.385E+00 3.575E+03 2.624E+00 3.649E-04 2.574E-01 4.014E-04 1.166E-03 1.001E+00 1.283E-03 1.692E-04 4.719E-02 1.861E-04
2159 q 411,003 452,104 2.269E+00 3.401E+03 2.496E+00 3.471E-04 2.449E-01 3.818E-04 1.109E-03 9.523E-01 1.220E-03 1.609E-04 4.489E-02 1.770E-04
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HCL3 04-May

INVENTORY Landfill Name or Identifier: Landfill Hole No-3

Enter year of emissions inventory: 2023

/ Poll Emission Rate
Gas / Pollutant (Mglyear) (m 3 fyear) (av ft 3/min) (ft 3 Jyear) (short tons/year)
Total landfill gas 8.018E+03 6.420E+06 4.314E+02 2.267E+08 8.819E+03
Methane 2.142E+03 3.210E+06 2.157E+02 1.134E+08 2.356E+03
Carbon dioxide 5.876E+03 3.210E+06 2.157E+02 1.134E+08 6.464E+03
NMOC 1.381E+01 3.852E+03 2.588E-01 1.360E+05 1.519E+01
1,1,1-Trichloroethane (methyl chloroform) - HAP 1.710E-02 3.082E+00 2.071E-04 1.088E+02 1.881E-02
1,1,2,2-Tetrachloroethane - HAP/VOC 4.930E-02 7.062E+00 4.745E-04 2.494E+02 5.423E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 6.343E-02 1.541E+01 1.035E-03 5.441E+02 6.977E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 5.177E-03 1.284E+00 8.627E-05 4.535E+01 5.695E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 1.083E-02 2.632E+00 1.769E-04 9.296E+01 1.192E-02
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 5.431E-03 1.156E+00 7.765E-05 4.081E+01 5.974E-03
2-Propanol (isopropyl alcohol) - VOC 8.026E-01 3.210E+02 2.157E-02 1.134E+04 8.828E-01
Acetone 1.086E-01 4.494E+01 3.020E-03 1.587E+03 1.194E-01
Acrylonitrile - HAP/VOC 8.926E-02 4.045E+01 2.718E-03 1.428E+03 9.819E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 3.963E-02 1.220E+01 8.196E-04 4.308E+02 4.359E-02
Benzene - Co-disposal - HAP/VOC 2.294E-01 7.062E+01 4.745E-03 2.494E+03 2.524E-01
Bromodichloromethane - VOC 1.356E-01 1.990E+01 1.337E-03 7.028E+02 1.492E-01
Butane - VOC 7.760E-02 3.210E+01 2.157E-03 1.134E+03 8.536E-02
Carbon disulfide - HAP/VOC 1.179E-02 3.724E+00 2.502E-04 1.315E+02 1.297E-02
Carbon monoxide 1.047E+00 8.988E+02 6.039E-02 3.174E+04 1.152E+00
Carbon tetrachloride - HAP/VOC 1.643E-04 2.568E-02 1.725E-06 9.069E-01 1.808E-04
Carbonyl sulfide - HAP/VOC 7.860E-03 3.146E+00 2.114E-04 1.111E+02 8.646E-03
Chlorobenzene - HAP/VOC 7.514E-03 1.605E+00 1.078E-04 5.668E+01 8.266E-03
Chlorodifluoromethane 3.002E-02 8.346E+00 5.608E-04 2.947E+02 3.302E-02
Chloroethane (ethyl chloride) - HAP/VOC 2.240E-02 8.346E+00 5.608E-04 2.947E+02 2.464E-02
Chloroform - HAP/VOC 9.564E-04 1.926E-01 1.294E-05 6.802E+00 1.052E-03
Chloromethane - VOC 1.618E-02 7.704E+00 5.176E-04 2.721E+02 1.780E-02
Dichlorobenzene - (HAP for para isomer/VOC) 8.243E-03 1.348E+00 9.059E-05 4.761E+01 9.068E-03
Dichlorodifluoromethane 5.166E-01 1.027E+02 6.902E-03 3.628E+03 5.682E-01
Dichlorofluoromethane - VOC 7.145E-02 1.669E+01 1.122E-03 5.895E+02 7.860E-02
Dichloromethane (methylene chloride) - HAP 3.175E-01 8.988E+01 6.039E-03 3.174E+03 3.493E-01
Dimethyl sulfide (methyl sulfide) - VOC 1.294E-01 5.008E+01 3.365E-03 1.768E+03 1.423E-01
Ethane 7.146E+00 5.714E+03 3.839E-01 2.018E+05 7.861E+00
Ethanol - VOC 3.322E-01 1.733E+02 1.165E-02 6.122E+03 3.655E-01
Ethyl mercaptan (ethanethiol) - VOC 3.816E-02 1.477E+01 9.921E-04 5.215E+02 4.197E-02
Ethylbenzene - HAP/VOC 1.304E-01 2.953E+01 1.984E-03 1.043E+03 1.434E-01
Ethylene dibromide - HAP/VOC 5.017E-05 6.420E-03 4.314E-07 2.267E-01 5.519E-05
Fluorotrichloromethane - VOC 2.788E-02 4.879E+00 3.278E-04 1.723E+02 3.067E-02
Hexane - HAP/VOC 1.519E-01 4.237E+01 2.847E-03 1.496E+03 1.671E-01
Hydrogen sulfide 3.276E-01 2.311E+02 1.553E-02 8.162E+03 3.604E-01
Mercury (total) - HAP 1.553E-05 1.862E-03 1.251E-07 6.575E-02 1.709E-05
Methyl ethyl ketone - HAP/VOC 1.367E-01 4.558E+01 3.063E-03 1.610E+03 1.504E-01
Methyl isobutyl ketone - HAP/VOC 5.082E-02 1.220E+01 8.196E-04 4.308E+02 5.590E-02
Methyl mercaptan - VOC 3.212E-02 1.605E+01 1.078E-03 5.668E+02 3.533E-02
Pentane - VOC 6.358E-02 2.119E+01 1.424E-03 7.482E+02 6.994E-02
Perchloroethylene (tetrachloroethylene) - HAP 1.638E-01 2.375E+01 1.596E-03 8.389E+02 1.802E-01
Propane - VOC 1.295E-01 7.062E+01 4.745E-03 2.494E+03 1.425E-01
t-1,2-Dichloroethene - VOC 7.248E-02 1.798E+01 1.208E-03 6.348E+02 7.973E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 9.595E-01 2.504E+02 1.682E-02 8.842E+03 1.055E+00
Toluene - Co-disposal - HAP/VOC 4.182E+00 1.091E+03 7.333E-02 3.854E+04 4.600E+00
Trichloroethylene (trichloroethene) - HAP/VOC 9.825E-02 1.798E+01 1.208E-03 6.348E+02 1.081E-01
Vinyl chloride - HAP/VOC 1.218E-01 4.687E+01 3.149E-03 1.655E+03 1.340E-01
Xylenes - HAP/VOC 3.402E-01 7.704E+01 5.176E-03 2.721E+03 3.742E-01
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INVENTORY Landfill Name or Identifier: Landfill Hole No-3

Enter year of emissions inventory: 2023

Gas / Poll Emission Rate
as / Pollutant (Mglyear) (m 3/year) (av ft */min) (ft 3/year) (short tons/year)
Total landfill gas 6.244E+03 5.000E+06 3.359E+02 1.766E+08 6.868E+03
Methane 1.668E+03 2.500E+06 1.680E+02 8.829E+07 1.835E+03
Carbon dioxide 4.576E+03 2.500E+06 1.680E+02 8.829E+07 5.034E+03
NMOC 1.075E+01 3.000E+03 2.016E-01 1.059E+05 1.183E+01
1,1,1-Trichloroethane (methyl chloroform) - HAP 1.332E-02 2.400E+00 1.613E-04 8.476E+01 1.465E-02
1,1,2,2-Tetrachloroethane - HAP/VOC 3.840E-02 5.500E+00 3.695E-04 1.942E+02 4.224E-02
1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 4.940E-02 1.200E+01 8.063E-04 4.238E+02 5.434E-02
1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 4.032E-03 1.000E+00 6.719E-05 3.531E+01 4.435E-03
1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 8.438E-03 2.050E+00 1.377E-04 7.240E+01 9.282E-03
1,2-Dichloropropane (propylene dichloride) - HAP/VOC 4.230E-03 9.000E-01 6.047E-05 3.178E+01 4.653E-03
2-Propanol (isopropyl alcohol) - VOC 6.250E-01 2.500E+02 1.680E-02 8.829E+03 6.875E-01
Acetone 8.455E-02 3.500E+01 2.352E-03 1.236E+03 9.300E-02
Acrylonitrile - HAP/VOC 6.952E-02 3.150E+01 2.116E-03 1.112E+03 7.647E-02
Benzene - No or Unknown Co-disposal - HAP/VOC 3.086E-02 9.500E+00 6.383E-04 3.355E+02 3.395E-02
Benzene - Co-disposal - HAP/VOC 1.787E-01 5.500E+01 3.695E-03 1.942E+03 1.966E-01
Bromodichloromethane - VOC 1.056E-01 1.550E+01 1.041E-03 5.474E+02 1.162E-01
Butane - VOC 6.043E-02 2.500E+01 1.680E-03 8.829E+02 6.648E-02
Carbon disulfide - HAP/VOC 9.183E-03 2.900E+00 1.948E-04 1.024E+02 1.010E-02
Carbon monoxide 8.155E-01 7.000E+02 4.703E-02 2.472E+04 8.971E-01
Carbon tetrachloride - HAP/VOC 1.280E-04 2.000E-02 1.344E-06 7.063E-01 1.408E-04
Carbonyl sulfide - HAP/VOC 6.121E-03 2.450E+00 1.646E-04 8.652E+01 6.733E-03
Chlorobenzene - HAP/VOC 5.852E-03 1.250E+00 8.399E-05 4.414E+01 6.437E-03
Chlorodifluoromethane 2.338E-02 6.500E+00 4.367E-04 2.295E+02 2.572E-02
Chloroethane (ethyl chloride) - HAP/VOC 1.744E-02 6.500E+00 4.367E-04 2.295E+02 1.919E-02
Chloroform - HAP/VOC 7.449E-04 1.500E-01 1.008E-05 5.297E+00 8.193E-04
Chloromethane - VOC 1.260E-02 6.000E+00 4.031E-04 2.119E+02 1.386E-02
Dichlorobenzene - (HAP for para isomer/VOC) 6.420E-03 1.050E+00 7.055E-05 3.708E+01 7.062E-03
Dichlorodifluoromethane 4.023E-01 8.000E+01 5.375E-03 2.825E+03 4.425E-01
Dichlorofluoromethane - VOC 5.565E-02 1.300E+01 8.735E-04 4.591E+02 6.121E-02
Dichloromethane (methylene chloride) - HAP 2.473E-01 7.000E+01 4.703E-03 2.472E+03 2.720E-01
Dimethyl sulfide (methyl sulfide) - VOC 1.008E-01 3.900E+01 2.620E-03 1.377E+03 1.109E-01
Ethane 5.566E+00 4.450E+03 2.990E-01 1.572E+05 6.122E+00
Ethanol - VOC 2.587E-01 1.350E+02 9.071E-03 4.767E+03 2.846E-01
Ethyl mercaptan (ethanethiol) - VOC 2.972E-02 1.150E+01 7.727E-04 4.061E+02 3.269E-02
Ethylbenzene - HAP/NVOC 1.016E-01 2.300E+01 1.545E-03 8.122E+02 1.117E-01
Ethylene dibromide - HAP/VOC 3.907E-05 5.000E-03 3.359E-07 1.766E-01 4.298E-05
Fluorotrichloromethane - VOC 2.171E-02 3.800E+00 2.553E-04 1.342E+02 2.388E-02
Hexane - HAP/VOC 1.183E-01 3.300E+01 2.217E-03 1.165E+03 1.301E-01
Hydrogen sulfide 2.551E-01 1.800E+02 1.209E-02 6.357E+03 2.807E-01
Mercury (total) - HAP 1.210E-05 1.450E-03 9.742E-08 5.121E-02 1.331E-05
Methyl ethyl ketone - HAP/VOC 1.065E-01 3.550E+01 2.385E-03 1.254E+03 1.171E-01
Methyl isobutyl ketone - HAP/NVOC 3.958E-02 9.500E+00 6.383E-04 3.355E+02 4.353E-02
Methyl mercaptan - VOC 2.501E-02 1.250E+01 8.399E-04 4.414E+02 2.751E-02
Pentane - VOC 4.951E-02 1.650E+01 1.109E-03 5.827E+02 5.447E-02
Perchloroethylene (tetrachloroethylene) - HAP 1.276E-01 1.850E+01 1.243E-03 6.533E+02 1.404E-01
Propane - VOC 1.009E-01 5.500E+01 3.695E-03 1.942E+03 1.109E-01
t-1,2-Dichloroethene - VOC 5.645E-02 1.400E+01 9.407E-04 4.944E+02 6.209E-02
Toluene - No or Unknown Co-disposal - HAP/VOC 7.472E-01 1.950E+02 1.310E-02 6.886E+03 8.219E-01
Toluene - Co-disposal - HAP/VOC 3.257E+00 8.500E+02 5.711E-02 3.002E+04 3.583E+00
Trichloroethylene (trichloroethene) - HAP/VOC 7.651E-02 1.400E+01 9.407E-04 4.944E+02 8.417E-02
Vinyl chloride - HAP/NVOC 9.488E-02 3.650E+01 2.452E-03 1.289E+03 1.044E-01
Xylenes - HAP/VOC 2.649E-01 6.000E+01 4.031E-03 2.119E+03 2.914E-01




