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TZTHREOFTVILEA IILA) T EAMFIZHE LT, H 140 MWD HEA R E T2
BT AHILICKY. AEICETSENEIEDEMRUREILZREY ., H > THEEIR
ROBERVRIEDEREFRRIZFEET LD,
[TOozHohxt&ihiE)
FTOIIWEAILAY) T B (F0E L #E£9120km)
[EXEHE]
(1) #EAFERT (H 70 MW x 2K) E5%
(2) KK = E &% R — X EHK
(3) BARART. EEARE ($95km) R UM% E %
(4) EEHRETZETHOIEHI
MBI RIE(1)~(B)DH, (4) RUPAVYILTATH—E XL, Eii#4 B
MNEZEETENE,
[ErEiRE]

AN -BEEERE =7 R E /%t (Kenya Electricity Generating Company:
KenGen)

REEN : =7 EHFE BT (Government of the Republic of Kenya)
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TSP, SO,. CO, H,S. CO,,

REE CH, TR IR O E D i EET /KenGen
TSS. COD, BOD, DO, pH, FM/KDOHEH A, Dk~ . o
Wiy, 7=/ —n Ko FANT v mH GEA) i FIZE# / KenGen
BH OFFHmH. R
B ORBEZITOT VM ICBWTHMICHEE SR -,
® o BT DB, BRE bl ooRn/ KenGen
F i)
FEG GROXTT Y gy 4 HECKH / KenGen
BHIC & B R TuVxs NERA ] i EE#/ KenGen
AEAYOEHRE=4 1 iy . Kenya Wildlife Services
SVAY T T Bl e i (KWS),”KenGen*!
KenGen T O £ 3 ] e OVETR Tk A
= s S e
AKFIH M OAKRFIH & {8 il 50/ AEAE KenGen

T AL T xDKAL

X1 EZAYVTIIKWSHEREL ., KenGenBDT—2%FRT 5,
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OLKARIA V GEOTHERMAL PROJECT -«
Environment and Social Monitoring Form«

Appendix 6-

o
The latest results of the below monitoring items shall be submitted to JICA as part of attachment to Progress Report on once at Preconstruction
phase and on quarterly basis at Construction Phase, and on annually base at Operation Phase. The items, standards for contract, measurement points,
and frequency for each monitoring parameter are established based on the ESIA Report. Should there be any changes to the Original plan, such
change shall be reviewed and evaluated by the environmental consultant.+
o
(1) General+
1) Phase of the Project+
- Please mark the current phase.~
oPre-Construction Phase  oConstruction Phase  oOperation Phase+

+

2) Obtainment of Environmental Permits+

Concerned Remarks+ r
Name of permits+ Expected issuance dates | Actual issuance date~ ) .
authority« {Conditions, etc.)«
Permit for abstraction of +
Permit for domestic water
7954m3/ day of water for
abstraction issued on 26% ;
domestic use was issued
July, 2017 (Permit Ref. no.
. ~ on 26%July 2017, and is -The permits for domestic and
WERMA 20/ NSA/2GDf23/5)4 )
valid till 26t July 2022 ¢ industrial / commercial water abstraction are
Water Resources
Water abstraction permits for Olkaria+| Permit for Permit for abstraction of valid up to 2022+ =
Authority (WWRA)
commercial/industrial water | 8,000 m3/day of water for ’ +
abstraction for Olkaria issued | commercial & industrial +
on 24% May 2017, (Permit Ref. | use was issued on 24%
no. May 2017, and is valid till
WRMA 20/ NSA/IGD /22 /5] 244 WMay 2022 ¢
-Original license dated MNational KenGen has acquired variation of the EIA license |#
WVariation of license validity
124September 2014, + Environment validity period issued on 14% March 2019, valid
EIA licenses period issued on 14% March .
20194 -1t variation of EIA Management for an additional 24 months (up to 14% March
license validity period Authority(NEMA)| 2021).4 10
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(2) Monitoring Results«

) Air Quality
#|(A) Hydrogen Sulphide+
Measured | Measured ] Referred Note (Reason
Location+ Item+| Unit<| Value Value Country’s Standards for International | Frequency+| Methodv| of excess of
(Mean) 4 (Max.) < Standard~ Contracte Standard+ the standaxd)+~
Fesidential Area. | HiS- PP 0.001.. 0.002.. 0.1. 015/ 24h).. Daily . Using gas | Limif not exceaded.
detectors..
Workers Ares . Hi5.. PP - 0.002 . 0.004 . 10. 107 f 24h).- Daily . Using gas | Limit not exceeded -
detectors..
*) WHO Hydrogen Sulphide Guideline for ambient air quality
**) WHO Hydrogen Sulphide Guideline for worker
o
{(B) Sulfur Dioxide+
Location+ . Measured | Measured
- Item+«| Unit<| Value Value Frequency+ Method+ Remarks+
{(Mean) «] (Max) ¢
Rezidential Area. Uting testo
50 PP Q. 0 Quarterly . emission analyzer | Mot detectable.
model 330 .-
Workers Area.- Using testo
50 ppm.- Q. 0 Quarterly - emission analyzer | IMot detectable.
rodel 350
o
(C) Carbon Monoxide+
Measured | Measured
Location+ Item+ | Units Value Value Frequency+ Method+ Remarks+
(Mean}) 4 (Max.}) #
Fesidential Area - . Using testo emission
co- i . 0 Quarterly’ analyzer model 330 .
Workers Area.. Using tecto emission o ) )
Co. PP 0.33 1. Quarterly . _ Emission due to operation of the dissel genserators..
amnalyzer model 330 -

11
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(D) Carbon Dioxide+

matter in air analyvzer

Measured | Measured
Location+ Item¢ | Unite| Value Value Frequency+ Method~ Remarks+
(Mean) o (Max)
Residential Area. Using kgstp emission
COzn a 0. 0. terly .. Not detectable..
= PP Quarterl; analyzer model 3504 ot detectabie
Workers Area. Using testp emission
COzn a 0. 0. terly . MNot detectable .
= PP Quarterl analyzer model 3504 ot detectabe
H
(E) Methane+
Measured | Measured
Location+ Item+ | Unite| Value Value Frequency+ Method+« Remarks+
(Mean) < (Max) -
Residential Area. ) Using gas detectors.. | We have requested for a specialized equipment for menitoring CH,
CH,.. rpm. NSAL Nf AL Daily .
gas. The data will be collected and shared by Mid-March 2019. .
Workers Area. ) Using gas detectors.. | We have requested for a specialized equipment for monitoring CH,
CHL. rpm. NS AL NS A Daily .,
gas. The data will be collected and shared by Mid-March 2019.
+
H
;(F) Total Suspended Particles+
Measured | Measured
Locatione Item«| Unite Value Value Frequency+ Method« Remarkse
(Mean) o (Max)

Eesidental Area. | TSP. pg/mi. | 5. 8. Weekly . Using particulate | According te Environmental Management and Coordination (Air
matter in air analvzer | Quality) Regulations of 2014, the ambient air quality telerance limit for
equipment.. Total Suspended Particles over a 24-hour time weighted average at

residential areas is 200 pg/m?® The measured levels do not exceed this
limit. .
Workers Area. | TSP. pg/mé. | 117, 299, 'n'-.'eeklj.'l. Using particulate | According to Environmental Management and Coordination (Air

Quality) Regulations of 2014, the ambient air quality tolerance limit for

equipment..

Total Suspended Particles over a 24-hour time weighted average at
industrial areas is 500 pg,/m?® The measured levels do not exceed this

limit. .

12
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2)Water Quality

Measurement Point: Important water body +

- Are there any effluents to water body in this monitoring period?

dYes oMo+

If yes, please attach “KenGen Analysis Data Form for Effluent Quality Analysis” and fill in the items not to comply with NEMA Guideline
(Environmental Management and Coordination (Water Quality) Regulations of 2006).+

o
(A) Effluent Water Quality (Outlet)+
Measured | Measured Countrv's Standards for Referred Note (Reason
Location+ Item+ | Unit+< Value Value Siandgdﬂ Contracte International | Frequency+| Method+<| of excess of
{(Mean) 4 {(Max) ¢ Standard+ the standard)+
Tss. mg/L - 30+ - Nionthly - Sampling -
COoD. | ms/L. 30 - - Nionthly .- Sampling -
BOD mg/L - 30+ - Nionthly - Sampling -
DO mg/ L. Mone - Nionthly - Sampling -
pH.- - 6.5-8.5%. - Nionthly - Sampling -
oil.- mg/L- il*. - Nonthly - Sampling -
phenol. | mg/L.- 0.001% . - Nionthly - Sampling;-

H

*} Envvironmental Management and Co-ordination (Water Cuality) Regulations, 2006

Note: There was no effluent discharge from the project site within the Jan-Feb-Mar period+

BT T T T

13




/I::IFIJ AN IR iﬁ

—RYTHER KEQ)

(B) Local Drinking Water Supply Source (Ambient)+

o
Location+ Item+ | Unit+ M;ﬁ‘;?d M;TIELEJ g?;:;j; - Staé'li:;iitﬁu ]nﬁ?iﬁ:tri::lal Frequency+| Method+ ri‘;t:x(:::s;‘“
{(Mean) 4 (Max) < Standard+ the standard)+
Sieuyan Site< | T55. | me/L. IND. 307 Quarterly . Sampling
COD. | mg/L. 15366 | Mone - Quarterly+ Sampling -
BOD. | me/L. s, |PX Tone - Quarterly+ Sampling.
DO | me/L. 165. None Quarterly+ Sampling.
pH. 6.20. 6585 Quarterly+ Sampling .
oil . mg/L. Il IMone - Qruarterly+ Sampling -
phenol. | mg/L. <0.001 0.007 . Quarterly+ Sampling .
Lzad- Me/L =0.001 0.01.-
*) Ervvigonupental Mlapsesman —ordination (WWater Rezulatone 2006
Note| Sieyuan -provldes botl:led water to the W orkers, and the analysis results are for bottled water. ]r'
#
Location+ Item+ | Units M;ﬁl:::d M;E?l?d g?;;;:; - Staé’li:;iitﬁn ]nf:i::tl;:ial Frequency+| Method+ Ii:t:x(i::st:}n
{Mean) 4 (Max.) < Standard+ the standard)+
H-Young Site - TS5 mg,/L.- ND.. 307, Cuarterly - Sampling .
COD. | mg/L. 23040, | None.- Quarterly¥ | Sampling.
BOD. | me/L. 7EB0. | Nene - Quartesly+ | Sampling.
DO. | mg/L. 208. | MNene - Quarterly+ | Sampling.
pH. 6.85. 6.5-8.5%. Quarterly+ | Sampling.
il | mg/L. Il DNone. Quarterly¢ | Sampling.
phenol .| mg/L. <0.001. 0.002 . Quarterly | Sampling.
Lesd. | mg/L.- =0.001., 0.01.-

X HiE

*) Ervvironmental Management and Co-ordination (Water Cruality) Regulations, 2006
Note: Lot 2 Contractor (H-Young) has a water treatment plant at the site, and the water is treated through reverse osmosis process.+

DRY, RERHSN-BREBRTIMEGMELZ>TIVS,

BT

EE R A A A A )
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. . Measured | Measured Country’s Standards for Referxled Note (Reason
Location+ Item+| Unit¢| Value Value Standards Contracts International | Frequency+| Method+| of excess of
{Mean) 4 (Max) ¢ Standard« the standard}+
Sinopec Site+ | T55. | mg/L. ND. 30 - Quarterly+ Sampling.
COD. | me/L- 192.0.. 1 one - Quarterly+ Sampling -
BOD. | mg/L. B4 X one - Quarterly+ Sampling.-
jEe mg/L. 187. _ Jone - Quarterly+ Sampling -
pH. - 7.63. 6.5-8.5% - Quarterly+ Sampling -
oil - mg/L. Nl . Jone - Quarterly+ Sampling -
phenol. | mg/L. <0.001.- 0.002. - Quarterly+ Sampling -
Lezd. | mg/L. <0.001. 0.01. - Quarterly+
*} Enwvironmental Management and Co-crdination (Water Quality) Regulations, 2006
Note: Lot 1 Contractor | Sinopec) has a water treatment plant.+
,J
.,J
(C) Important Water Bodies (Ambient)+
. . Measured | Measured Country’s Standards Referxled Note (Reason
Location+ Item+ | Units| Value Value Standarde | for Contracts International | Frequency+ | Method+| of excess of
{Mean) 4 (Max) ¢ Standard+ the standard)+
Lake TSS. mg/L 2. 30 - hlonthly - Sampling -
Naivasha at coD. mg/L 144 . h] MNome.. - Monthly - Sampling+
OserianJetty?| pop. | me/L 1. IF_'X Mome. - Monthly. | Sampling®
DO mg/L 160, _| Meome . Monthly+ Sampling+
pH. - 7.75. 63-8.5°. Monthlye | Sampling
ol . | mg/L Iil. MNome.. Monthly+ | Samplings
Phenol . mg/L <0.001.. il . hlonthly+ Sampling+
Lead. | Mz/L. <0.001.- 0.01.. Jampling+

1 Environmental Management and Co-ordination (Water Cuality) Begulations, 2006

X BEDRY, RERHSN-BREBRTIIMELIMELLSTWNS,

T T T T T
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#Noise Level+

Measured | Measured . Referred Note (Reason
) . - Country's Standards .
Location+ Item+ | Unit¢| Value Value Standard” | for Contracte International | Frequency+| Methods | of excess of
{Mean) 4 {Max) » Standard+ the standard)+
Leg (day). | dBlA). | 433. 461 . 30 (fam-Hpm)* . 33 (fam-10pm ™. | Daily. Spot Average noise |+
Fesidential Area+
measurement | levels do  not
using noiss | exceed the limit. .
meter..
Fesidential Area. | Leg (night). | dBlA). | DI/A. /A 33 (fam-Hpm)* .. 43 (10pm-Gpmn ™. | - - We do not have
night activities .-
Workers Area . | Legiday)l. | dB(A). | o49. 70.3- 83 (Bhrs)™ . - Daily . Spot IMeoise levels do not
measurement | excesd tha
using noiss | occupational
meter . threchold .

*}  Ervironmental Management and Coordination ([Nedse and Excessive Vibration Pollution Control) Regulations of 2009 for Residential Area (Cutdoor)
*#)  Occupationsl Safety and Health Act (OSHA) 2007 for Worker (8 hrs)
FFEWHO MNoise Guideline for Residential Ares (Cutdoor)
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5)Solid Wastell

Measurement Point: Disposal Sites for Sludge (including drilling mud)«

- Are there any wastes of sludge in this monitoring period?

oYes

oNo«

If yes, please report the amount of sludge and fill in the results of solid waste management Activities.~

e
Item~ Generated from+ | Unite Value~ Solid Waste Management Activities+
N ; ; Site offices and| Kgs# 8kg per | The contractor has provided a waste containment site where he holds the waste before final
Amoun o
. dining area for day+ disposal.+
Domestic refuses :
workers on sites a
H-Young clinice Kgse | 4kgsin the
Clinic wastes = & = Transport to %&1 Incineratore
quarters
Cooling tower fills+ Kese 3,500 per
Plastic waste+ = & P Transported by licensed waste handler+
quarters
Steam line~ m3e 5 per
Rock wool+ P At domes holding site. To be disposed by a licensed waste handler+
quarters
Iron wastes cuttings+ Kegs# 300¢ At domes holding site. To be disposed by a licensed waste handler+
Timb Packaging+ Kgs< | 6000 per | The metallic scraps are accumulated up to a masximum of 20 tones and transported back to
imber+
quarter< | the contractors scrap yard for disposal at Nairobi.#
N . . Power plant steel | Tonnes+ 6 tone | The metallic scraps are accumulated up to a maximum of 20 tones and transported back to
Amoun o
. fixing construction the contractors scrap yard for disposal at Nairobi. During the period under review, only 6
metallic scraps« -
(rebars)+ tonnes had accumulated due to reduced rebar activities«
Oil  spills  from | Litrese| 1400 litres+
dicsel P : = | Transported back to Nairobi to be used for heating purposes of the contactor’s boilers
iese enerators
Amount of Sludges 8 asphalt additives once they accumulate to a maximum of 1000litres. In the period under
and equipment ] ] ]
) review we had 220litres on site.
maintenance+

b

t

b
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B)Protected Areas and Ecosystems

]

Item+~

Monitoring Results during Report Period+

Note (issues to be arisen and its measures, if any)~

Flora (both in and around

the HG MNational Park)+

-Controlled excavation of the sites to minimize impacts on flora+'
-Grassing along slopes to restore habitats+'
-Invasive plant species (such as Nicatiana glauca) have colonized disturbed areas such

as spoil banks.+

Control/Remove invasive plant species+

Fauna (both in and
around the HG National
Park)+

-Ababy Elipspringer antelope was rescued stuck on loose soil along OW-917 to OW-

922 HDPE pipe route, and was later handed over to Kenya Wildlife Service (KW5S)#

Hell's Gate National Park+]

-Review of Hell's Gate-Mt. Longonot Ecosystem Management Plan 2017 -2027 is
ongoing+

The review covers geothermal resource development and

conservations

Landscape+

-Controlled excavation of the sites to minimize landscape changes. Top soil piled for
future use in rehabilitation of degraded /cleared sites.+
-Landscaping of the disturbed sites in has commenced at the power plant area+

-The steam pipes claddings are coated with colours that camouflage to the

surroundj.ng environument

+
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