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Mot s6 giai phap thiét ké cong trinh phong
ngua, ung pho su cé do nudc thai cong nghiép

Design of facilities for industrial wastewater emergency prevention and response
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TOM TAT:
Theo quy dinh, céc co st san xuét, cac khu cng nghigp cén xay dung
K& hoach phang ngira, tng pha sur ¢ mai truang. D6i vai sr cd mai
trueng do nude thai, xay dung céc cang trinh phang ngira, tmg pha s
cd |3 gidi phap kiém soat quan trong. Nhm nghién ciru dé xuét 06 so
dd, vai céc cong trinh phang ngira, img pha sy cf do nude théi khac
nhau: (1) B diéu hoa 2 ngan; (2) Ha sinh ho hodc céng trinh ca dung
tich lan; (3) Ha sur cd; (4) Cac bé sur cd cuc bd tai céc phan xudng, ket
hop gidi phap tw dang haa; (3) Tang curimg higu suft xir Iy cia mat sd
cang doan hoic ma-dun xir y tang cuang; (6) Ha sur cd st dung chung.
Nham nghién ciu ciing dé xuét danh muc céc yéu cau vé mit céng nghé
cén dap (g khi thigt ké cang trinh ing pha sur od do nudc thai. Trir céc
cng trinh thuc so dd (4), dung tich tdi thiu duge dé xudt dam bao
thari gian lru nuae 01 ngay, tinh theo cang sudt thigt k&. Ben canh da,
cAc yeu cdu vé kj thudt xay dung ddi vai hd su cd, bé sur cd bing BICT,
bé sur cd [am béing céu kién bé tang thanh mang dic sén, bé sy cd lam
béing céc vat ligu khac, Tram bom nude théi sur of, ciing durec dé xuat
cu the.
Tir khaa: B& sur cd; hd su cd; nwdc thai; phang ngira va img pha; su
cd mai trudng.

1.TONG QUAN

Su ¢ moéi trudng do nudc thai tai cac co sd san xudt cong
nghiép rat da dang, cé thé xdy ra & bat ci céng doan nao, khau nao,
do cdc nguyén nhan khac nhau, gy ra cdc muc d6 va hau qua khac
nhau, tham chi rat nghiém trong (tham hoa moi trudng). Cac giai
phap phong ngra, iing pho su ¢ & cac co s& san xuat thuong dugc
ap dung la céc thiét bi do ludng, giam sat, canh bao, cac bon, bé
chta tam thai nudc thai, cac dudng xa tat (by-pass) hay tham chi la
ché d6 diing san xuat, diing xa nudc thai...

Cac ndi dung lién quan dén cong trinh phong ngtia, tng phé su co
méi trudng dugc quy dinh trong Luat BVMT nam 2020 tai cac Diéu 51,

53,87, va cac quy dinh chitiét trong Chuong X vé phong ngtia, iing pho
su ¢c6 moi trudng, Diéu 121 - 129. Nghi dinh 08/2022-NB-CP quy dinh

ABSTRACT:

Industrial sites are required to implement an Environmental
emergency prevention and response plan. Construction of
wastewater emergency response facilities is an important
measure for wastewater emergency control. The study team
proposes (6 schemes with different wastewater emergency
response facilities: (I) 2-chamber equalization tank; (2) Waste
stabilization pond or large volume facilities; (3) Emergency pond;
(4) On-site emergency tanks at clusters, and automation response
measures; (1) Enhancing treatment processes or facilities; ()
Shared emergency pond. The study team also proposes
technological requirements to be met at design of emergency
response facilities. Except facilities in scheme (4), the minimum
tank volume recommended is | day retention time at design flow.
Besides, building engineering requirements are also recommended
for emergency pond, emergency tank from reinforced concrete,
emergency tank from prefabricated concrete and from other
materials, emergency pump station.

Key words: Emergency pond; emergency tank; environmental
EMergency; prevention and rescue; wastewater,

chi tiét thi hanh Luat BVMT 2020 da cu thé héa cac quy dinh lién quan
dén phong ngla, ting phé su ¢ méi trudng tai Chuong IX, muc 1,
Phong ngua, ting pho su ¢ moi trudng, Diéu 108-111.

Quy chudn, tiéu chudn thiét k& thoat nuéc va x{ ly nudc thai
(XLNT) hién hanh (QCVN 07:2016/BXD, TCVN 7957-2008) khéng c6
quy dinh, hudng dan chi tiét vé cac mé hinh va giai phap phong
ngla, Ung phé su c6 do nudc thai. Cac tram XLNT tap trung cho cac
khu cong nghiép (KCN) hién nay chu yéu thiét k& bé diéu hoa c6
dung tich chita dugc 6-8 gid theo luu lugng gid trung binh clia nuéc
thai (TCVN 7957-2008) va thudng khong cé cong trinh phong ngura,
ung pho su 8, hodc cac céng trinh nay dugc thiét ké khong phu
hgp. Cac bé XLNT ciing dugc thiét ké véi cong sudt tinh toan, va
thudng chi c6 du phong qua tai vé luu lugng hay néng do +10%,
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khéng cé dung tich du phong dé chita nudc thai khi cé su cé xay ra.
Cac nha dau tu hay cac don vi tu van cling thudng bé qua hay lam
s sai vé ndi dung phan tich, danh gia rui ro, thiét lap quy trinh ting
phé su cé do nudc thai.

DE phong ngia, iing phé su ¢ méi trudng do nudc thai tai co
s& san xuat, kinh doanh, dich vy, cac KCN, mét noi dung quan trong
can dugc thuc hién, la xay dung cac céng trinh phong ngura, Ung
pho su ¢é d6i vai nudc thai.

2. NOI DUNG VA PHUGNG PHAP NGHIEN CUU

Nhiém vy KH&CN: Nghién ctu xay dung Hudng dan ky thuat vé
cdng trinh phong nglia va Ung pho su ¢ méi trudng déi voi nudce
thai ctia cac KCN, co s& san xudt cdng nghiép, ma s6: TNMT.2020.04.11
do B Tai nguyén va Mai trudng quan ly, don vi thuc hién chinh la Vién
Khoa hoc va Ky thuat Moi trudng (IESE), Trudng Dai hoc Xay dung Ha
Noi, phéi hgp véi nhiéu t6 chic, doanh nghiép, chuyén gia trong ca
nudéc. Thai gian thuc hién: 2020 - 2022 [1].

Nhém nghién ctiu da tién hanh khao sat trén 20 co s& san xuat,
KCN trén toan quéc, tham khao cac cong trinh phong ngura, ing pho
su ¢6 do nudc thai cdng nghiép (chd yéu la cac hé su ¢d), tham van
hang tram doanh nghiép, chuyén gia, co quan quan ly Nha nudc,
chuyén gia qudc t€, tham khao kinh nghiém qudc té vé thiét ké, thi
cdéng, quan ly van hanh cac céng trinh phong ngtia, tng pho su c6
do nudc thai cong nghiép [2], [3]. Nhém nghién cttu da tham khao
phuong phap luan xay dung ké hoach an toan héa chat, chay né, an
toan thuc phdm, an toan cdp nudc, cac ndi dung lién quan dén an
toan lao dong, cing nhu co s& khoa hoc cta ké hoach Ung phé su
¢6, tinh trang khan cap do thién tai... dé xay dung mé hinh, cac giai
phap phu hgp trong nhan dién va danh gia rai ro, quy trinh lap ké
hoach phong nguia va tng pho su c6, cac giai phap quan ly va cac
gidi phap cong trinh... Nhém nghién ctiu cling da trién khai thiét ké
cu thé mot s6 cong trinh phong ngra, ting phd su c6 do nudc thai,
va mot s6 cong trinh da dugc trién khai xay dung. Mot sé két qua
nghién ctu chinh ctia Nhiém vu dugc gidi thiéu dudi day.

3. CAC SODO BO TRi CONG TRINH PHONG NGUA, UNG PHO
SU €6 MOI TRUGNG DO NUGC THAI CONG NGHIEP

C6 thé bé tri cac cong trinh luu trit nudc thai su ¢6 trong cac
tram XLNT & cd s& san xudt, KCN dé tng pho su 6 theo 6 so d6 dudi
day. Viéc lua chon so dé phu thudc vao nhiéu yéu t6, nhu cac nguén
thai va ché dé thai nudc, c6 da dién tich xay dung khong, rai ro (c6
thé dugc lugng héa) o thé xay ra vai cac muic d6 va kich ban ra sao,
diéu kién tai chinh clia co s&, muc dé iing dung cong nghé tu déng
héa, cong nghé s6 chadu an, ... [1], [4].
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4. THIET KE CONG TRINH PHONG NGUA, UNG PHO SU CO
DO NUGC THAI CONG NGHIEP

4.1. Cdcyéu cdau vé mdt céng nghé

Khi thiét k& cong trinh tng phé su c6 do nudc thai, bén canh
viéc tuan thi cac quy chuén, tiéu chudn xay dung hién hanh, can
chiy dén mot s6 van dé sau:

-Cacmé hinh va gii phap tng phé su c6 dugc lua chon dua trén
cac danh gia vé kinh té - ky thuat, quy dat, loai hinh hay nganh nghé
san xudt, xac xuat rui ro cé thé xay ra sy c6, ...

-Bé su 6 c6 thé dugc xay ndi, nira chim ntta néi, chim hay ngam
trong long dat; c6 thé xay dung bé nhiéu tang. Trong moi trudng
hap, bé phai dam bao kién ¢8, chéng thdm, chéng ro ri nudc thaira
ngoai méi trudng, dap Ung cac tiéu chuan, quy chuan thiét ké vé xay
dung hodc tiéu chuan vé chit lugng san phdm hang hoa.

-B€ su ¢6 trong cd s& san xuat phai la cac bé kin, co thiét ké
thong khi, kiém soat mui va cac chat déc hai. BE ché tao san phai
dugc kiém tra tai hién trudng khi l3p dat va thi cong bang cach d8
day nudc.

- B& phai dam bao khong bi ddy néi do nuéc ngam khi khéng
chuia nuéc thai;

- Bé su c8 can dugc thiét ké ddm bao thsi gian luu nudc thai



trong trudng hgp can thiét t6i thi€u la 1 ngay tinh theo céng suat
thiét ké.

-Bé phai dugc thiét k&, van hanh phu hgp véi Ké hoach phong
ngla va tiing pho su c6 moi trudng clia co sé.

- Phai c6 gidi phéap thu héi nudc thai dé xd Iy lai, hodc hut ché di
ndi khac xt ly theo quy dinh, bdo dam khéng xa nudc thai 6 nhiém
ra moi trudng.

-Bé phai dugc chia it nhat 2 ngan, dé c6 thé thao can, nao vét,
stta chlta 1 ngan khi can.

-Phai c6 gidi phap xa kiét bé dé nao vét bun, stia chira.

- Phai c6 giai phap kiém soét, tranh tai 6 nhiém nudc thai phat
sinh ngoai chl y trong qua trinh van hanh.

- Trudng hop du an c6 nhiéu hé théng XLNT thi c6 thé thiét ké,
st dung chung bé su ¢6, trén co s& c6 thiét k& phu hop va co ké
hoach phong ngtra, tng phd su ¢6 chung. Phai phan biét dugc
ngudn nudc thai cta don vi nao (bang cach chia ngan hay cach
khac), Iap dat tram quan trac ty déng riéng biét, ...

- Khéng st dung chung va khéng dugc két ni bé sy ¢ véi cac
céng trinh diéu hoa, thu gom hodc thoat nuéc mua.

-Can |3p dat thiét bi kiém soat muc nudc, bao déng muc nuéc
cao nhat trong bé.

-Bé su ¢6 phai c6 bién phap b3o vé an toan, tranh ngudi khéng
phan su ti€p can, c6 trang bi bién bao, phuong tién an toan, 18i lén
xuéng quén ly, dudng ti€p can nao vét, van chuyén bun.

-Cho phép luu chita mét lugng nudc mua trong bé su cd (I6p
nuéc 0,5-1m) dé tranh nut vé bé tong va gidm ap luc ddy néi. BE su
€6 co tlr 2 ngén tr& 1én c6 thé xem xét strdung 1 ngan dé chira nuéc
mua tdi st dung. Trong trudng hgp nay, phai cé giadi phap kip thai
xa kiét ngan chidia nudc mua (tu chay hay bom tiéu) dé tang dung
tich chia nudc thai su ¢6 khi can thiét.

-Bé su ¢6 dugc xay dung trong mét cum véi chuéi hé sinh hoc:
can thiét ké dé c6 thé thio can va st dung 1 s6 bac hé sinh hoc dé
chita nuéc thai su ¢d (néu can).

4.2. Cdc yéu cdu vé ky thudt xdy dung déi véi hé su'cé

Vé&i nhiing dia diém xay dung c6 quy dat rong, dia hinh cho
phép, d6 sau 16p nudc yéu cau khéng qua 16n, c6 thé ap dung gidi
phap ho su c6, vdi gia thanh tuang d6i thap. Thanh va day ho dugc
trai I6p 16t chéng tham va cé gidi phap chéng sat 16 thanh ho. Lép
16t chéng tham c6 thé st dung cac loai vat liéu: mang chéng tham
HDPE, mang chéng tham GCL, c6 két hgp vai vai dia ky thuat dé dam
bao d6 bén. Thanh hé phai dugc gia c6 chéng sat 1& bang céc loai
vat liéu nhu da xay (xay ke da), lat tam bé tong xi méang, hé dam bé
téng chia 6, ... Thanh hé phai dugc thiét ké tinh toan én dinh véi
trudng hgp bat lgi nhat (khi hé vira thi cdng xong, trong hé khéng
c6 nudc, dat thanh hé bao hoa nudc, trén bd hé cé xe ché vat liéu
thi cong luu hanh, ...). Khi dia chat nén yéu can cai tao nén va gia c6
chan méi hé. K&t cdu day hé, trudng hgp cé xe co gidi xuéng dé thu
gom bun thi bé mat day ho cé I6p BTXM (Bé tdng c6t thép) phi trén
cung; néu chi ngudi lén xuéng thi phi 16p cat min dé bao vé I6p
ch6ng tham cda (day) hé chia, tranh bi rach.

6T MAT CAT CAU TAO HO CHUA
KET CAU DUONG QUANH HO

| xerchumammann o

NG PVC BUC LS THOAT NUGC
VATHOAT KHI DAY HO

Mat cdt cdu tao hé chira
St dung mang chéng tham HDPE, GCL hay két hop, 16t thanh va

déay hé dé chéng tham nudc. Bén dudi mang chéng tham phai thiét
ké hé théng thoat khi va 6ng thoat nudc tham. Véi khu vuc nén ho
¢b muc nudc ngam cao, can cé thiét ké ha muc nudc ngam, dong
thdi c6 ciu tao chdn va neo mang HDPE dé tranh bi phong 1én trong
qua trinh st dung. Can chon loai mang HDPE c6 chét phu gia khang
tia UV d€ dam bao dd bén khi ti€p xuc véi anh ndng mat tri. Can ¢
bién phap bao vé phia trén va phia dusi cia mang chéng tham
HDPE khoi céc tac déng co hoc cla cac vat sac nhon, tai trong thi
céng, cac tdc ddong mang tinh chat dai han. Bao vé phia dudi mang
chéng tham: rai mot I6p vai dia ky thuat sau d6 d6 cat lén trén tao
thanh 18p bao vé. Bao vé phia trén mang chéng tham: bang I6p cat
phu trén, bing cac tdm dan BTCT, bang céac I6p cau truc t6 ong
(Geocell, Geoweb) bang vat liéu HDPE c6é d6 da hodc bé tong, ...

&ng thodt khi mdi

Bd'tri mang chdng tham HDPE cho hd chita
Ranh tiéu nuéc mai
ong thodt khi méi

ong dan nudc, khi méi

Mang HDPE

Réanh neo /
Rénh tiéu ngdm

(dt ngang bé tri mang chdng tham HDPE cho hd chia

Tiép n6i mang chéng tham vai két cau bé tong, gach, da xay: st
dung lién két la cac chi tiét bang polymer ché tao san, c6 cung thanh
phan cau tao véi mang chéng tham, dang chitl, C, E, Omega, ... Vat
lién két dugc 1ap dat dong thai khi thi cong cac két cdu bétdng, gach
d4, vi du polylock gan vao c6t thép, c8p pha khi d6 bé tong.

Tiép n6i mang chong tham bang bu 16ng, nep va gioang cao su:
SU dung gioang cao su cé thanh phan neoprene hodc nitrine; nep,
bu 16ng, vong dém bang thép khong gi.

Hd ting phd su cd' do nudc thdi ca khu cong nghiép
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va thanh bé bang mang chéng tham HDPE, GCL phui 1én bé mat. Két
cau cla bé chua I3p ghép dap ung kha nang chiu bién dang, rung
déng, Iun nén méng. Loai bé chia nay cé thdi gian thi cdng nhanh,
gid thanh hop ly.
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Ha s cd chita nudc thdi két hap chudi hd sinh hoc va bdi loc trdng cdy
4.3. Cdc yéu cdu vé ky thudt xdy dung déi véi bé su' cé bdng CHI TIET

BTCT

C6 thé strdung bé bé-tdng c6t thép toan khéi, d6 tai chd déi vaoi
thanh day bé, hodc chi cé thanh bang bé tong c6t thép, con day bé
dung vat liéu chéng tham nhu dat sét, mang chéng tham HDPE,
mang chéng tham GCL. Day Ia hinh thic bé chita théng dung, thich
hop véi nhiéu dang dia hinh, dia chat, c6 thé xay dung véi chiéu sau
I6n, cho phép tiét kiém dién tich, dap (ing vai yéu cau cong nghé.

Lancan

Mt
o

I
N N N N O | Mt duong

Thanh b8 BTCT

gy sau b6
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BEsu 6 xdy dung tai chd bing BTCT

BE1ing phd sur cd' do nudc thdi Nha mdy Gidy xdy dung béng BTCT
Tuy ting dia chat nén, c6 thé st dung giéi phap gia c6 nén moéng
nhu: (coc tre, coc cat, coc xi mang dat, coc BTCT cho méng bé, ... Cé
thé dung coc BTCT dac hodc coc tron bé téng ly tam du tng luc, coc
khoan nhoi). Nhitng viing c6 muc nudc ngdm cao, chd y can tinh
toan dé dam béo bé chira khong bi ddy néi (trong qua trinh thi cong
hodc khi bé khéng chita nudc). Gitta day va thanh bé BTCT c6 thiét
ké bang can nudc dé dam bao kha ning chéng tham cho bé. Bé mit
bé téng thanh va day bé dugc quét phu gia chéng tham.

4.4. BE su’ c6 lam bdng cdu kién BTCT thanh méng lap ghép,
trong phi HDPE

Thanh bé dugc cau tao bdi cdc module tdm bé téng c6t thép
hodc bé téng c6t soi phi kim loai, thanh méng, 1ap ghép, két néi
béng lién két ngam va cap du ung luc. Cdc mo-dun thanh bé nay
dugc van chuyén va 13p dung tai céng trinh. Chéng thdm cho day

<
.

Bésurcd'str dung cir UHPC két hap coc neo
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C6 thé st dung céc cau kién 13p ghép duc sdn dang réng, bén
trong dugc bam cét vao dé tang trong lugng va ddm béo én dinh
cho thanh bé.

__

iy KEN chitn kE BTCS

GUANG BTCS

piT £7 0P BOC DAY

Mt cdt cdu tao bé sur 6 st dung két cdu thanh méng bdng bé tong c6t sgi diic sdin

BE BTCT Idp ghép cang cap du ting luc dung lam bé su cd co mét
sO tinh ndng uu viét sau day: Vat liéu mdi, cudng dé chiu luc cao, ty
trong ban than nhe, viéc van chuyén, ldp ghép dé dang, tién d6 thi
coéng nhanh; Dé dang kiém soat vé chat lugng san pham do céac cau
kién dugc san xuat trong nha may; Céng nghé cang cap du tng luc
cho phép tao luc lién két bén viing; Dé dang kiém tra, thay thé, bao
dudng trong qua trinh st dung; C6 thé dé dang I3p ghép cac thiét
bi cdng nghé hoac két cau phu trg khac (cau thang, san céng tac,
mai che, khung d& 6ng va may bom, ...).

4.5.Bé€su célam béng cdc vét liéu khdc (inox, thép, FRP, HDPE)

Thich hgp véi nhitng cong trinh c6 dung tich chia nuéc thai
nhg, thai gian thi cdng nhanh. S&t dung cac mé-dun ché tao san tu
nha may, van chuyén dén |3p dat tai cong trudng. SU dung vat liéu
nhu inox, thép son chéng gi, FRP, HDPE cho phép chéng an mon,
bén vai thai gian. BE HDPE tham chi c6 thé gap lai khi di chuyén, c6
thé ghép nhiéu mé-dun khi can tang dung tich chira.

iy s
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BE sur cd' ché tao sdn bdng vt liéu FRP

4.6. Tram bom nuéc thdi su' cé

Tram bom nuéc thai su ¢ c6 nhiém vu bom nuéc thai tir ho su
6 trd vé Tram x{r ly nudc thai dé x{ ly lai.

May bom dugc chon theo luu lugng va cot &p can thiét, da dé
bom nudc tr myc nudc thap nhat trong hé su ¢6 trd vé Tram xa ly
nudc thai. S6 lugng bom bao gém ca bom céng tac va bom du
phong. Céc loai mdy bom thudng dugc st dung: bom khé, truc
ngang; bom khé, truc ding; bom chim. Tram bom c¢6 thé dugc b
tri nam trong hay ndm ngoai hé sy ¢6. Cac thiét bj trong tram bom
bao gém: duding 6ng va van khoa; thiét bi kiém soat muc nudc;
déng hé do luu lugng; ta dién diéu khién; may phat dién du phong
(c6 thé sir dung may phat dién clia tram XLNT) d€ d&m bao ngudn
dién lién tuc cap cho tram bom; chiéu sang; thong gio [5]. Can dam
bao dién tich phuc vy, van hanh, sta chira may.

Khu vy b6 trf tram bom
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Tram bom nudc thdi tudin hodn trong cum hé kiém sodt su &

5.KET LUAN

Dé& phong ngla, ting phé su c8 do nudc thai cdng nghiép, can
ap dung déng bo céc giai phap khac nhau. Nguyén tic quan trong
can tuan tha trong phong ngra, ting phé su c6 do nudc thai tai cac
KCN, co s& san xuat cong nghiép la: phong bénh hon chira bénh “an
toan la trén hét”. Cac nguyén tac phong ngtia su ¢ can dugc tinh
dén ngay tu khi lap quy hoach chi tiét, danh dién tich va dau tu
nguén luc thoa dang cho cac giai phap nay, cling nhu xay dung mét
ké hoach phong ngtia va ting pho su cé clia cd s& that tét, va thudng
xuyén thuc thi, danh gia, cap nhat, cai tién ké hoach nay. Can nhan
dién day du rui ro, tir d6 cé cac giadi phap phong nglia va tng phé
phu hop. Bén canh céc gidi phap cong trinh, cac bién phap quan ly
dong vai trd vo cling quan trong. Tur viéc dam bao chat luong cla
d6 an quy hoach, thiét ké, thi cong, viéc tuan tha quy trinh van hanh
va bdo dudng dung, dén viéc lap ké hoach va trién khai tap huan an
toan lao déng, 1ap ké hoach van hanh va bao dudng dinh ky, ké
hoach an toan chdy né, an toan hoéa chat, ké hoach phong chéng
thién tai, k& hoach cai ti€n, nang cap, d6i mai cobng nghé, iing dung
chuyén d8i s6 trong quan ly van hanh tram XLNT, ... T6i uu héa van
hanh va bado dudng hé théng vira gilp cho co s& tiét kiém chi phi
van hanh, dadm bao duy tri chat lugng nudc thai sau xtr ly, déng thai
gidm thiéu rui ro, su 6 c6 thé xay ra.
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