8-1 EIA

A-93



Application Reference Mo
eginmion o 0009421

MNATIONAL ENVIRONMENT MANAGEMENT AUTHORITY (WEMA)

THE ENVIRONMENTAL MANAGEMENT AND CO-ORDINATION ACT
ENVIRONMENTAL IMPACT ASSESSMENT LICENCE

This is to certify that the Project ReportEnvironmental Tmpact Assessment Snn!y!spnﬂmew-:dﬁom
EMED WATER AND SANITATTON COEPANY

of individual/fiem)........—5 0 BOX - L ol ol o e B 00 S | e 0 { Adddress)

MMMMW&MWAM mﬂmmﬂ:ﬂrﬁm:mrmhllmt

_ PEOPOSED SXZARSTION OF DOMESTIC
Assessment & Audit Regulations regarding A P S P S R B T D DS e

WATZR SUZELY.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(tile of project) whose objective isto carry on. £ CONSTEUCT A3 INTAKE ARND DISTAIEUTICN

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

SYSTEM AS WEll A3 THEATRSNT WOEKS

) e T 05 | i e e e e S e e i T

PR L T e s e et e A (briefly describe purpose) located
" .:.'.u‘-n.'.ET.T H'DHIDI'-".ALITT AND IT3 ENVIRCRS WITHIN EiD@U WBST DISTRICT.

[Innljrymddim':ﬂ
has been reviewed and a beence 15 hereby 1ssued for implementation of the project, subject to attached

conditions.

o The National Environntent Management Authority

CONDITIONS OF LICENCE

. This klicsnce is valid for a peted of 34 MEONTHE. . (Eme within which the praject shoald commence) from the date
keereal.

3 The Director-General shall be natified of any ransfer'variation/surrender of this licence
' PT.0O.
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3JmtPﬂmnumﬁﬂmﬂswhnhunEuﬁnnmmmﬁﬁmﬁfﬁqmﬁhw&cﬁnﬂyﬂnwﬂﬂ@aiﬁamapumﬁﬂnﬁg
efficacy and adequacy of the Environment Management.
dIﬂnpﬂmnnuuduﬂ:mmnzﬂﬁmadhmumeuumaemﬁmmmﬂlnwnupﬂuntphn1hmmgmmlﬂtpnﬁﬁﬁ
eyele and do periodic sampling of waste water from the waste water treatment facility as required by
WARMA rules 2007.
SJ“u|mqmmuﬂﬁhdlmﬂhﬁnnﬁswﬁhﬂh:EbkEh}eﬂsQﬂanﬂhﬂdaguxﬁstucnanzﬁr&pumﬁuﬁ
nﬂﬁgﬁunnuasntsmmaﬂ!nﬂtnamdwhﬁeaﬂxuﬂw;qmnmﬁﬂrnnmdMQ-ﬂpmuhﬂhaumkﬂﬁmnaaﬂa
report of the same submitted to NEMA.

6. The proponent shall ensure that records on condition of licenses /approval and project meanitoring &nd
evaluation shall be kept on the project site for inspection by NEMA’s Environmental mspeciars.

7. The proponent shall ensure that environmentzel protection activities or measares 1o prevent podlution and
ecological deterioration such as solid and liquid waste materials disposed off at a site approved in accordsnce
with the Environmenta! and Management and coondination act adjoining water Quality and Wasie
Managernent Regulation 2006.

$ The proponent shall comply with NEMA’s improvement orders throughout the project cycle.

9 The proponent to ensure that the wetland riparian zone is well secured apd conserved in consubation with
relevant lead agencies, Water Resources Management Authority and Local Authority .
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The Chief Executive Officer,
Water Resources Management Authority,
P.C. Box 45250 - 00100

Form: WRNMA 004
Catchment: TANA
WRMA ID:

NAIROBI File: WRMA/TC/07193
Water Resources Management Authority
AUTHORISATION TO CONSTRUCT WORKS
FOR THE USE OF WATER

Dear Sir/Madam; (Rule 33)

I have the honour to inform you that the Water Resources Management Authority has given you approval to construct the
proposed works based on your application dated 4" March, 2009 for a Water Permit.

e

[Aumnorization No. WRMA | WRMA/TC/07193 [ Dated | 18™ December, 2009 |
Type of Surface Water Groundwater Effluent Swamp
Water Discharge Drainage
Use Diversion | Abstraction | In-stream | Storage Shallow Borehole
Works well
Tick Box v
PARTICULARS OF APPLICANT DETAILS
1. Full name of applicant(s) (In Block Letters) THE CHIEF EXECUTIVE OFFICER - TANA WATER
SERVICES BOARD (EMBU WATER AND SANITATION
COMPANY LIMITED) .
2. Category of Applicant - Individual, Group COMPANY

[Association, Society], Company, Institution
3. ID Number of Applicant (Individual) or Certificate CERTIFICATE OF INCO-ORPORATION NO. C.103980
of Incorporation or Registration for Groups or Companies
4. PIN Number (where available)

| Physical Address where water is to be used Contact Address of Applicant
L/R Number(s) 6. Box Number 2142
7. Village(syWard(s) | MANYATTA 8. Town EMBU
9. Sub-location(s) MBUVORI 10. Post Code 60100
11. Location(s) NGINDA 12. Telephone Contact (Landline) | 068-31156
13. Division(s) CENTRAL 14. Telephone Contact (Mobile) 0720-734603
15. District(s) EMBU 16. Email Contact
WATER RESOURCE DETAILS

17. Name of Body of Water or Aquifer where water is to be RUPINGAZI RIVER
diverted, abstracted or stored
18. Is the point of abstraction or storage in a Protected Areaor | NO
a Groundwater Conservation Area? (yes/no)
19. Sub-catchment Number 4aDC
20. Class of Water Resource
21. Name of Body of Water or Aquifer where effluent is to be
discharged

22. Sub-catchment Number (Effluent)

23. Class of Water Resource (Effluent)

24. Category of Application (Class of Permit)
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TANA CATCHMENT AREA

Tel: +254 68 31271 REGIONAL OFFICE

Fax: +254 68 31315 P.0O. BOX 1930
E-Mail: wrmatanaembu@ gmail.com 60100 EMBU
Ref No: WRMA/TC/07193/31

Date: 18" December, 2009

The Chief Executive Officer

Tana Water Services Board

(Embu Water & Sanitation Co. Limited)
P.O. Box 1292 - 10100

NYERI

Dear Sir/Madam
AUTHORIZATION TO CONSTRUCT WATER WORKS

This is to inform you that you have been issued with an authorization Ref. No.
WRMA/TC/07193 of 18™ December, 2009 to enable you construct water works as per
attached authorization. In this connection, your attention is drawn fo all the conditions
which are indicated at the back of the authorization under reference.

Please ensure that Water Resources Management Authority-Sub-Regional Office-

Kerugoya /Water Office is informed on completion of the works so that an inspection can
be carried out and comprehensive report is filed for reference to this office for further action.

The authorization is to allow construction of intake works for increase of water to 30,000
m*/day for public use.

Please take the necessary action accordingly.

Yours faithfully

B.M. MWANIKI

Ag. REGIONAL MANAGER
cc:
The Sub-Regional Manager "/The Managing Director
P. 0. Box 1291 Embu Water & Sanitation Co. Limited
KERUGOYA P.O. Box 2142
EMBU
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DETAJILS

{ 3. CONDITIONS OF AUTHORISATION
| Measuring device

MEASURING DEVICE TO BE INSTALLED

" Controlling device

CONTROLLING DEVICE TO BE INSTALLED

{ Water Quality Report

LABORATORY ANALYSIS FROM COMPETENT LABCRATORY

¢ Evidence of EMCA Compliance

SUBMIT WQ REPORT AND SOIL AND WATER CONSERVATION
CERTICATE

[}
i )
| Seil and Water Conservation Plan

Compensation Flow (m*/day)

Inspection Milestones

i

TO INSPECT THE WORKS AFTER COMPLETION OF WORKS

2

3

4

Notification Requirements

1

2
3
4

TO CONSTRUCT ENOUGH STORAGE FACILITY

| St ge
Alirmnne

Test pumping

Other Technical Details

THE DIVERSION WILL BE BY COLLECTION CHAMBER AND
GRAVITY PIPELINE 2KMS LONG ON GRID REF. 283542 ON MAP
SHEET NO. 121/4

»

-

| Effluent Discharge Requirements

4. This Authorization will be automatically cancelled, when the authorized period expires, without any further
reference to you unless extension of time limit is applied for prior to date of expiry.

5. The following details/documents/fees are required to complete your application before a Permit may be

ie~ed:
(ay Form WRMA 008 must be returned dully signed when works have been installed.
SIGNATURE
Yours faithfully,
Signature of WRMA Officer B
: Name of Officer B. M. MWANIKI
Position REGIONAL MANAGER
Date of Signature 18™ December, 2009
|
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8-3-1 2007/1 200979
Month Jan Feb Mar Apr May Jun

Day/Year 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009
1 6,984 7,673 9,857 9,807 10,775 11,696 8,385 10,631 9,858 8,163 10,025 13,227 7,707 10,229 11,083 6,076 10,414 7,589
2 7,098 8,136 11,539 10,159 10,875 11,303 9,132 10,178 10,505 8,298 10,323 11,744 7,708 10,273 11,214 8,113 11,439 11,956
3 7,410 8,824 10,998 9,961 10,940 11,696 8,749 9,888 9,448 7,726 10,339 14,255 8,175 10,283 11,770 7,882 10,614 10,891
4 7,565 8,460 11,242 9,514 9,460 11,115 8,114 10,802 11,334 8,656 12,987 9,886 3,721 9,555 12,041 7,338 10,992 11,784
5 6,780 8,145 10,279 9,871 11,858 11,186 8,389 9,627 9,930 8,324 7,935 12,772 5,182 9,885 11,161 7,332 10,679 12,132
6 6,690 9,645 0,421 9,881 8,438 1,103 8,207 7477 9,815 7,913 10,34 12,940 3,351 10,624 ,65: 7,257 0,273 10,778
7 6,721 11,904 1,559 8,503 10,532 0,814 8,068 9,407 11,961 8,068 9,23 0,956 8,326 7,695 ,30: 7,688 0,913 11,438
8 6,477 12,082 0,615 9,395 10,154 1,126 8,193 10,891 9,021 8,495 10,83: 12,981 7,425 7,586 51 7,016 0,206 11,513
9 6,447 6,388 9,586 8,980 9,957 10,271 8411 9,204 9,898 8,577 8,318 10,579 7471 9,485 10,848 6,713 11,091 11,486
10 8,650 8,201 10,883 8,808 10,104 11,028 7,900 10,280 9,918 2,126 9,851 11,039 6,984 9,108 10,006 7,206 9,987 10,509
11 8,335 10,981 9,615 4,760 10,157 11,099 8,293 11,101 10,994 8,361 9,953 10,874 7,394 9,796 10,715 6,397 10,002 11,882
12 10,114 10,029 9,104 8,332 10,715 10,754 7,818 10,526 9,789 8,108 10,469 10,550 7,435 9,379 9,900 7,199 10,464 10,809
13 9,612 10,342 7,441 5,679 10,035 10,911 10,003 11,173 7,644 7,706 10,520 9,905 7,445 6,864 11,800 7,629 9,870 9,219
14 8,818 10,923 8,573 6,939 10,380 10,713 10,225 10,822 10,575 6,996 8,389 10,903 7,508 7,934 6,886 6,460 11,399 10,608
15 9,118 10,669 7,428 7,812 10,387 10,102 10,592 11,138 11,200 5,902 5,631 11,434 7,362 8,377 9,879 7,312 9,670 11,799
16 9,144 11,246 6,954 8,663 10,509 9,064 10,620 10,787 10,353 5,221 7,937 11,371 6,538 3428 8,779 6,227 10,524 11,143
17 9,421 9,189 10,853 8,167 10,611 10,859 10,310 10,261 10,432 4,237 5,748 9,910 6,588 7,927 10,101 7,929 10,189 11,656
18 8,962 10,955 11,202 6,781 10,358 10,981 10,294 10,054 11,264 7,511 7,713 10,722 7,050 9,273 10,138 7,308 11,633 10,125
19 9,383 9,507 10,531 7,096 10,567 10,285 10,544 11,318 13,519 7,768 9,643 11,005 7,996 8,877 9,275 7,140 10,686 11,613
20 9,686 8,163 1,183 4,182 10,486 9,201 9,488 10,17: 9,095 6,799 10,064 8,987 7,624 9,753 9,034 6,728 0,922 11,064
1 8,947 10,865 1,214 5,183 10,293 10,241 8,479 9,39 11,677 3,448 10,211 10,416 7427 10,349 8,980 6,884 0,548 11,159
2 8477 11,646 0,387 10,570 9,696 9,576 8,770 6,78 9,877 5,299 9,283 10,060 6,213 10,858 8,771 6,867 0,877 8,342
23 8,416 8,631 9,143 10,252 8,920 9,754 8,636 9,218 11,951 9,029 9,920 6,762 7,398 9,425 8,789 7,538 11,330 10,833
24 8,563 9,861 10,873 10,106 9,108 12,390 9,197 10,726 10,316 10,311 8,686 11,042 7,067 9,369 7,812 6,785 9,853 8,739
25 8,125 10,939 12,154 9,893 8,969 10,455 8,482 7,109 10,693 9,589 5,638 12,585 6,865 11,118 7,567 7,446 11,693 8,739
26 8,085 10,582 10,634 9,851 8,790 9,752 7,407 6,661 10,296 9,943 7,000 11,149 7,415 10,170 8,511 6,093 10,942 12,346
27 8,165 8,781 9,648 8,900 9,996 10,310 8,902 9,628 10,483 8,822 10,216 10,751 6,740 10,247 11,586 7,765 10,490 11,850
28 8,441 9,625 7,156 8,630 10,510 11,539 8,566 9,790 11,690 9,005 9,639 10,074 7,083 10,044 10,441 7,022 10,705 11,378
29 8,984 11,097 9,464 10,465 8,079 6,861 13,660 8,961 10,624 11,034 6,622 10,210 9,534 7,202 10,206 11,523
30 5,447 10,982 11,288 8,220 9,515 12,931 8,360 9,623 10,494 6,608 9,747 12,329 6,711 10,461 9,613
31 3,230 10,529 10,505 7,720 9,698 12,335 5,576 6,981 11,988

Daily Av. 8,010 9,839 10,075 8,453 10,139 10,690 8,845 9,713 10,725 7,591 9,236 11,014 6,903 9,189 10,175 7,109 10,636 10,817

Month Jul Aug Sep Oct Nov Dec

Day/Y ear 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009 2007 2008 2009
1 7,707 9,426 10,607 7,783 10,330 9,333 6,755 11,001 10,817 6,082 8,618 8,800 9,281 7,787 10,272
2 7,086 10,695 12,317 7,235 10,559 10,910 6,829 11,484 10,651 7,854 9,165 8,068 8,617 8,165 9,535
3 7,687 11,083 11,957 6,602 11,169 10,864 6,807 10,620 11,058 7,166 8,235 7,965 8578 8,039 9,528
4 7,057 8,590 11,489 7,506 10,414 10,191 7,763 10,642 12,077 6,914 5,438 6,732 7,048 7,753 8,179
5 7,738 9,094 11,615 8,103 9,051 10,430 8,101 9,803 10,677 6,705 8,698 8,988 9,006 8,466 10,281
6 6,887 9,758 11,955 8,068 10,064 9,708 7,750 11,748 10,019 6,223 9,745 9,192 8,818 8,101 9,186
7 5,822 10,183 12,393 7,725 8,722 11,616 8,004 11,012 10,786 6,759 10,564 4,173 7,716 7,928 9,624
8 7,204 10,450 11,722 8,094 9,742 10,652 7,281 10,657 9,439 5,130 11,160 8,156 7,655 8,582 9,366
9 7,516 11,040 12,208 8,169 10,094 11,440 7,377 11,330 7,969 5,933 9,940 8,948 10,344 7,933 9,429
10 7,415 10,460 11,453 7,408 10,725 10,544 7,266 10,686 11,668 7,236 10,843 9,416 11,381 8,401 2,234
11 7,254 10,613 11,890 8,266 11,887 11,137 6,385 8,561 12,597 6,954 11,175 9,032 11,442 6,341 3,611
12 6,078 10,510 9,647 8,187 8,951 9,342 7,559 11,294 10,153 8,845 9,958 9,554 11,459 8,244 9,964
13 6,699 10,195 10,383 8,334 9,733 12,313 7,263 11,017 10,022 9,024 10,320 9,171 11,054 8,796 10,790
14 7,330 10,096 10,507 8,132 10,139 10,578 6,892 11,366 9,304 9,371 9,312 8,481 10,258 8,866 10,746
15 6,440 9,889 11,895 7,885 10,464 9,845 7,641 8,840 8,644 7,540 11,057 8,976 10,073 7,866 10,645
16 6,558 9,816 10,584 7,323 10,426 10,908 7,175 10,573 9,956 7,808 10,202 8,098 9,566 6,271 10,608
17 6,479 11,023 11,539 7,583 9,927 11,620 7476 10,896 8,681 8,479 9,230 9,350 11,155 7,383 11,004
18 6,300 9,920 12,320 6,122 10,334 11,634 7,016 9,135 9,745 7,768 8,743 9,473 10,837 10,804 9,854
19 6,742 10,015 9,331 6,177 10,328 10,862 6,841 11,352 3,748 7,225 9,708 9,545 10,516 8,597 10,245
20 6,414 10,310 9,042 8,301 10,351 10,901 7,138 9,971 6,552 8,307 10,263 8,503 10,531 10,141 9,942
21 7,548 10,344 8,718 7439 9,934 11,860 7,134 10,119 11,262 8,656 10,383 7,765 10,575 9,997 10,036
22 7,979 11,040 8,919 8,396 10,466 10,440 7,220 10,935 9,849 8,207 10,352 7,759 10,389 10,324 8,875
23 6,318 5,239 9,372 8,307 10,216 10,870 7,576 10,160 9,667 8,228 10,217 8,126 9,889 8,741 9,734
24 7,481 6,129 9,041 8,189 10,463 10,571 8,070 6,574 9,253 9,768 10,383 7,326 9,949 7,315 11,003
25 6,610 9,392 9,269 7,364 10,323 10,994 7,546 3,049 11,086 9,207 10,937 6,926 10,071 10,940 8,655
26 6,647 10,357 8,520 7,146 10,160 10,893 7,771 8,407 10,720 8,751 10,319 9,695 10,084 9,690 9,532
27 7,090 10,008 8,717 7,509 10,616 10,643 8,055 10,321 8,225 7,741 11,127 8,299 9,503 11,298 10,198
28 7,049 10,245 8,790 7,398 10,126 10,733 7,544 11,298 10,666 8,744 9,628 7,386 9,192 8,351 11,146
29 6,391 10,363 7,463 7,282 10,312 10,492 6,577 10,339 9,369 8,765 8,975 7,359 9,809 9,711 10,470
30 5,394 10,959 8,282 7,219 10,235 10,248 7,504 10,419 10,621 8,540 10,159 8432 9,759 8,391 10,593
31 7,119 9,773 8,646 6,835 10,656 11,005 8,530 9,924 7,767 10,898

Daily Av. 6,904 9,904 10,342 7,616 10,223 10,761 7,344 10,120 9,843 7,821 9,832 0 8,323 9,819 0 8,613 9,554 0
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Monthly Water Production (EMBU)
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8-3-2

Month 7 8 9 10 11 12
Water Water Water Water Water Water

Item Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption
Commerce 214 10,346 228 16,089 234 11,473 243 13,672
Industry 231 6,850 222 3,499 230 3,296 229 4,984
Home 2,423 39,375 2574 52,635 2,751 43,064 2,899 66,550
School 20 4,141 20 4,060 20 4,042 19 2,184
Public Org. 52 2,509 57 2,664 51 2,148 51 4,646
Hospital 10 7,980 11 6,843 11 5,626 11 3,146
University 8 3,320 9 3,961 9 4,696 8 3,646
Local Gov. 8 1,898 8 1,868 8 1,797 8 1,654
Others 2,324 42,621 2,140 34,465 2,190 39,949 2,161 43,309
Total 5,180 81,145 5210 60,843 5,290 119,040 2,140 126,084 5504 116,091 5,629 143,791

Month 1 2 3 4 5 6

Water Water Water Water Water Water

Item Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption Contracted No. Consumption
Commerce 256 9,098 262 12,529 261 12,087 261 14,122 266 10,985 279 13,754
Industry 227 2,593 301 4,230 203 2,394 207 3,892 204 3,836 198 3,466
Home 2,959 37,883 3,071 43,626 3,195 41,590 3,377 48,166 3,446 46,490 3,781 52,796
School 21 2,039 22 3,232 24 4,271 26 4,358 27 2,804 30 4,730
Public Org. 46 2,677 48 2,764 49 2,296 48 3,004 52 3,245 54 4,478
Hospital 11 4,047 11 6,436 13 7,897 12 7,287 10 9,223 11 7,065
University 9 1,372 8 2,761 8 4,076 8 4,618 6 4,621 9 5,176
Local Gov. 8 1,076 8 846 8 1,315 8 1,214 8 3,061 8 1,100
Others 2,083 28,671 1,926 29,744 2,014 30,727 1,884 42,297 1,917 31,576 1,851 30,785
Total 5,620 89,456 5,657 106,168 5,775 106,653 5,831 128,958 5,936 115,841 6,221 123,350
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8-4-1

Month Jan Feb
Date/Year| 1969 | 1970 [ 1971 [ 1972 | 1973 [ 1974 | 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 [ 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 1423| 3660 1.813| 3.379| 2.247| 1.423| 1.332| 1.332| 2714 1423| 1.244] 1077 2.079] 1.332] 0.998[ 0.885] 0.127| 0.176
2 1423| 5219 1.713[ 3379 2.024] 1516] 1.159| 1.332 | 2.543] 1423 2.247) 1.159| 2.024| 1.332| 0.998| 0.848] 0.099| 0.159|
3 1423| 4736 1612 3.243] 1.917] 1470 1.159| 1.332 2.362] 1244] 1332 1159 2.024| 1.246| 0.998| 0.848] 0.099] 0.159
4 1470] 4.253| 1516 3806 1.813] 1423] 1.159| 1332 | 2.362 1244) 1332 1077| 1.998] 1.159| 0.921 1.077| 0.099| 0.159|
5 1516 1.244| 1711 4494 1917] 1334] 1.159| 1.332 | 2.362 1423] 1.244] 2.362| 1.971| 1.423| 0.998] 0.998] 0.099| 0.159]
6 2024 1.244| 1516| 4253 1.865] 1.244] 1.159| 2.156 2.362] 1516 1244)] 2543| 1917| 1516 0.848] 1711 0.099| 0.159
7 1.813] 1.244 1.513' 3816] 1.813] 1.332] 1.159| 1516 | 2.362 1513] 1.202] 2.724| 1.917| 1.332| 0.849| 0.848] 0.099| 0.159|
8 1.516| 1516 1.51ﬂ 3379 1.813| 1.244] 1.332| 1516 2.305] 1424] 1159 3379 2.024| 1.244] 0.849[ 0.848] 0.099] 0.159
9 1.917| 1516 1470[ 3176 1.917| 1.244| 1.244]| 1.380 | 2.247| 1332) 1423] 3.379| 1.917| 1.244] 0.813| 0.848] 0.099| 0.159|
10 2247 1470| 1423] 2978 1.711] 1.159| 1.159| 1.244 2.247| 1332] 1159 3362 1.917| 1.202| 0.777| 0.848] 0.074] 0.159
11 2548 1423| 1470 2978 1.711| 1.244] 1.246] 1.159 2.190] 1332| 1159 3.804[ 2.083] 1.159] 0.777[ 0.848] 0.074] 0.159
12 2.849| 1423| 1423] 3520 1.711) 1.202] 1.332] 1.159 | 2.024 2132| 1.077| 2978] 2.248| 1.332| 0.777) 0.848| 0.074| 0.159
13 2480 1.332| 1423] 3243 1.711] 1.159| 1.244] 1.159 2.024] 1612| 1.077) 2155 2134| 1.332| 0.777[ 0.848] 0.074] 0.159
14 1.917| 1332 1423[ 3382 1.711] 1.159| 1.077| 1.159 1244] 1077) 1.332| 2.363[ 1.244[ 0.709] 0.848| 0.074
15 3379 1.711] 1423] 3520[ 1.917| 1.077] 1.077| 1.159 1244| 1.077] 1244 2.304] 1.332| 0.709| 0.848| 0.074
16 2362| 1917| 1378 4.177) 1.711) 1.077] 0.998| 1.132 1244] 1077) 2.362| 2.861| 1.244] 0.709] 0.848| 0.074]
17 1711 2321 1332 3.806] 1.711] 1.077] 0.998| 1.104 1.332] 0.998] 1.423| 3.243| 1.244[ 0.709] 0.998| 0.074
18 1.638| 2724| 1.244] 3.109| 1612 1.159| 0.998]| 1.077 1244] 0998] 1423 2.862| 1.244] 0.709| 0.812| 0.074
19 1564 1711 1244 3110] 1.711] 1.159| 0.998| 1.077 1244] 0998 1.244| 2481 1.159| 0.709] 0.848| 0.074
20 1516| 1423| 1.244] 3.660| 1.614] 1.159| 0.998]| 1.077 1244] 0998 1161 2.978] 1.159| 0.709| 0.848| 0.074
21 1423| 1423 1244 3223| 1516] 1.077] 0.998| 1.077 2.134] 0998 1.077] 2.304| 1.077) 0.644]| 0.848| 0.074
22 2024 1.332| 1244 2786 1.516] 1.077] 0.921] 1.077 2134] 0998 1.077| 2421 0.998[ 0.644| 0.813| 0.113
23 2978 1.332| 1.244| 2662 1.51fj 1.077] 0.921] 1.077 2134] 0921 1423| 2.024| 1.077[ 0.644| 0.777] 0.143
24 2134 1424| 1244] 2724] 1516| 1.077] 0.921| 1.077 2.024] 0921 1378] 1917| 1077 0.644| 0.777| 0.195
25 1.923| 1516 1.244] 2540| 1.423] 0.998| 0.921] 1.077 1516] 0921] 1332| 1998 1077 0.709] 0.998] 0.272
26 1.711] 1516 1159 2480| 1.423| 0.998| 0.921] 0.998 1332 0.921) 1.244| 2.079| 1.077] 0.709] 0.960| 0.193]
27 1612| 2480 1.118] 2.362| 1.423] 0.998] 0.921] 0.998 1077] 0921] 1161 1.813] 0.998] 0.709| 1.038| 0.160]
28 1516| 1516 1077 2333] 1423] 0.998| 0.921] 1.159 1104) 0921) 1077 1612 0.998| 0.777| 0.998| 0.127|
29 1516| 1423 1077 2.304] 1423] 0.921] 0.921] 1.159 1.077 1.018
30 1516| 1332 1077 2247 1332 0.921] 0.921] 1.118
21 1423| 1288 1.077[ 2134 1.332| 0.998] 0.921] 1.077
Daily/Ave, 1887 1936 1362 3.168) 1.677] 1.161f 1.071f 1.214f 2.316| 1471] 1.130] 1.800[ 2.197] 1.209] 0.779] 0.917] 0.108] 0.160)
Month Mar Apr
Date/Year| 1969 | 1970 | 1971 | 1972 | 1973 | 1974 [ 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 1132] 00921 1332 1612 0921 0.709] 1038 0.099] 0.193] 1.762] 2.600| 1.077| 0.887| 1.181| 2134] 0.875| 0.644| 0.099| 0.272
2 1.159] 0.921| 1423 1612 0998 0.743] 1378 0.099] 0.193] 1.711] 2362| 0.921] 0898 1.118] 1917 0.921| 0.644| 0.099| 0.283
3 1.159| 0.848| 3.804] 1.516| 0998 0.777] 0.778] 0.099] 0.212| 2.368] 2.600] 0.998] 0.910] 1.159| 2.600[ 0.921| 0.644| 0.129| 0.294]
4 1.077] 0.848| 1516 1516] 0.998| 0.676] 0.676] 0.074] 0.231] 2.039| 5.052| 0.960| 0.921| 1.118] 2247| 0.676]| 0.613] 0.159| 0.413
5 0.998] 0.848| 1338 1516 0.998] 0.709] 0.848] 0.074] 0.263] 1711] 4216| 0921] 0921 1159 1516 0582 0582 0.143| 0.415
6 0.998| 0.848] 1.159| 1423| 0.921) 0.777] 1.813] 0.074] 0.294] 1.678] 3.379] 0.848| 0.921| 1.159| 1.516| 0.646] 0.582| 0.252| 0.861]
7 0.998[ 0.848| 1.077| 1470 0.921| 1.711] 1.445| 0.074] 0.272| 1.645| 8.033| 0.848] 1.077| 1.077[ 1.424] 0.709| 0.790[ 0.193| 0.467]
8 1257 0.848[ 0.998] 1516 0.921] 0.921] 1.077] 0.129] 0.272 1.612| 3.804] 1.159| 1.077| 1.038| 1.332[ 0.848| 0.848]| 0.233] 0.467
9 1516| 0777 1.077[ 2.307[ 0.921] 0.921] 0.921] 0.099] 0.252| 1.564] 4.724] 1.592| 0.963| 0.998| 2.247| 0.998| 1.770| 0.272| 0.467|
10 1917) 0.848[ 1.077] 1.612| 0.960] 0.921] 0.848] 0.099] 0.193| 1.612| 5052| 2.024| 0.848| 1.038| 2.024[ 1.516| 1.612| 0.311] 0.467
11 1.244] 00921 1244 1518 0.998] 0.848| 0.743] 0.074] 0.193] 1.516| 3.379| 2.024| 3.025 0.998| 1612 2.134] 2.201] 0.349| 0.363
12 1.711) 0921 1121 1424] 0921 0.777] 0.676] 0.074] 0.291 1.423| 3052 2024| 2198] 0998 1.765[ 0.998| 2.789| 0.388] 0.363
13 1.244] 00921| 0998 1470[ 0.848] 0.709] 0.644]| 0.074] 0.388] 1.519| 2.724] 2.024| 4.330| 1612| 1917) 0.923| 1.814] 0.365| 0.413
14 1.159] 0.849| 1.077[ 1.470[ 0.848] 0.709] 0.677| 0.074 1.614| 2480 1917 4253| 1.711] 1.989| 0.848| 2.481| 0.495
15 1.159| 0.777] 2.600] 1470 0.777] 1.813] 0.709] 0.074] 1516] 2362 1423 1244| 1871 2.062| 2.707| 3.109| 0.440
16 1.159] 0.848| 2247 1332 0.777] 1.331] 0.644] 0.074 1470| 2247| 3804 1517 2.030] 2134] 4565 2513 0.413
17 1516| 0.848| 1.244] 1.332| 0.813] 0.848] 0.644] 0.074] 1423| 2134| 3109] 1.789| 2.361] 3.379] 5.219| 1917 0.322
18 1.244| 0848 1077 1283 0.848] 0.848] 0.709] 0.074 1.765| 2024 2736 1.332| 19.924| 2.978| 6.650| 1.611] 0.231
19 1.077) 0.848| 1.038] 1.244| 0.848| 0.777] 0.709] 0.074] 1423| 2.024| 2.362| 2.842| 9.096] 3.109] 5.561] 1.304] 0.231
20 0.998[ 0.777] 0998 1.288[ 0.921| 0.777| 0.644| 0.087] 1.687| 2.024| 3.804] 2648 5848 2.849| 5.063] 0.998[ 0.193
21 1.244| 0.777| 0.998| 1.244| 0.848| 0.709| 0.613] 0.099 1951 5561 2.978] 1.291| 2.600[ 2.665| 4.565| 0.884[ 0.193
22 1.244| 0.777| 0998 1.202[ 0.848| 0.644| 0.582| 0.074] 1.516| 5737| 2247 1077| 2.662| 2480 4.887| 0.812| 0.159
23 1.244]| 0.848| 0.921] 1.244| 0.848| 0.613| 0.582| 0.074 1.423| 8.663| 2.024] 1.038| 2.724| 2.026] 5.561| 1.038[ 0.159
24 1.077] 0.998| 0.921 1.244[ 0.963| 0.582| 0.644| 0.074] 1.332] 13954| 3243 0998| 2.786| 2.772| 5.914| 2.849| 0.186
25 2024 0.998| 0921] 1266 1.077| 0.582| 0.644| 0.074 1.244] 12.144| 3.524] 0.960| 4.566| 3.518| 4.407| 2466 0.212
26 2247| 0.998| 0.921] 1.288| 0.921) 0.644| 0.812] 0.074 1.244] 8941 3804 0921| 4.644| 2.247) 3.243] 2.082| 0.715
27 3.486] 0.998| 0.921] 1.288| 0.998| 0.644| 0.777| 0.074 1.244] 5737| 3951 0921| 2662| 2134] 2477) 2.136| 0.231
28 4724 0.923| 0921] 1244 1.711] 0.690] 0.743| 0.099 1.244] 5389 4.101] 0998 2362 2.289] 1.711] 1.762[ 0.365
29 4.230| 0.848]| 0.848| 1.202| 2.134[ 0.736] 0.709] 0.099] 1.244] 8663| 2724 0998| 2.554| 2445 1.516| 1.470| 0.340
30 3737 0.921| 0848 1202 1.917| 0.783] 0.676] 0.099 1.244] 7425 4101 1.236| 2.745( 2.600] 1.423| 1.332[ 0.413
21 3.243| 1.159| 0.868] 1.244| 2.026| 0.829] 0.644| 0.127
Daily/Ave. 1.717) 0.883] 1.243| 1407 1.047| 0.831] 0.808] 0.085| 0.250f 1.558] 4.950| 2.309| 1.501| 2.927| 2.264| 2.635| 1.543| 0.276] 0.427
Month M June
Date/Year| 1969 | 1970 | 1971 | 1972 | 1973 | 1974 [ 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 1.380| 7.425 5.318| 1473 2496 2725 1.378] 1.221] 0.323| 1.009] 2.134] 4.889| 4.605| 4.649| 5226 3.352| 3.472| 3.052[ 0.553| 1.673|
2 1516| 7425 6535 1711 2247| 2.849| 1.332| 1.109| 0.233| 1.159| 2.134| 4.724[ 4.486] 4.409| 4.977) 3.727| 3.425| 2.725[ 0.523| 1.636
3 3.660] 8.939] 7.752| 3465 1.865| 2.024] 1.244] 0.998] 0.560| 1.332| 2.134| 4.724] 4.253| 4565 4.772| 4.101| 3.379] 2.480| 0.523] 1.562
4 5.155| 10.452| 5.478| 2.826| 1.813) 1.711) 1.244] 1.210] 0.709] 1.244] 2.134] 5.052| 4.253] 5.111| 4.566| 3.660[ 3.109| 2.304| 0.523| 1.562
5 6.650] 9.763| 4.026] 2.501) 2600 1.614]| 1.244| 1.825| 0.777] 1.244] 2.134| 4.565| 4.253| 5.657| 4.486] 2.978] 2.849| 2.362| 0.495| 1.562]
6 3.243| 11.162| 6.609] 5914 4.368] 1.516| 1.711| 1.118] 0.777| 1.244] 2.024| 4.565| 4.177| 4409 4.330| 1.612| 2.849 2.248| 0.467| 1.562
7 3.109] 9.538| 9.986| 5.739| 6.171) 1.332| 1.917| 1.118| 0.777] 1.266] 2.134] 4.409| 4.101) 4.177| 4.253| 1.516| 2.724] 2.134| 0.467| 1.562]
8 3.109] 9.316] 9538 5563 5475 1.291) 1.516] 1.332] 0.760] 1.288] 2.026] 4.253| 4.409| 3.804| 4.101| 1.516| 2.662[ 2.024| 0.467| 1.562
9 5.914| 9.096| 7.379| 4.147)| 4.486| 1.378| 1.159| 2.123| 0.743] 1.118] 1.917] 4.253| 3.878| 3.660| 3.951| 1.516] 2.600| 4.179| 0.467| 1.490|
10 3518 9.317| 5220 4.736| 3.381| 1.288| 1.159| 2.914] 0.709] 1.423| 1.917| 4.101] 3.804] 3.660( 3.878| 1.516] 2.600[ 2.363| 0.467| 1.418
11 3.314] 9.538| 4.330] 3.956| 7.026] 1.516| 1.159| 4.693] 0.709| 1.567| 1.917| 4.101] 3.880| 4.077| 3.804| 1.612| 2.480[ 2.024| 0.413| 1.454
12 3.109] 9.096| 4.486| 3.806| 3.379| 1.565| 1.159| 2.602| 0.709] 3.225| 1.917| 4.101] 3.660] 4.494| 3.804] 1.612[ 2.600] 2.024| 0.413| 1.490]
13 4.101) 8451 6.670] 5.389] 4.139| 1614 2.978] 3.307| 0582 3.225| 1.917| 3951| 4.387| 4.102| 3.660] 1516 2.480| 1.868| 0.413[ 1.418
14 3.951| 9.096| 5.742| 3.818]| 4.898| 1.378| 2.600| 5.151] 0.582 1.813| 3951| 5114 3589| 3.660] 1.423| 2480 1.711] 0.413
15 4.253| 8663 5.914] 2.247| 3660 1.711f 3.660] 2.849] 0.613 1.813] 3.951| 4.117| 3518 3.660[ 1.423| 2.364] 1.711| 0.413
16 5.737| 7.625| 6.285| 2.247] 3.451) 1.662| 10.686| 6.380] 0.644 1.813| 3951| 3878 3311| 3951| 1470 2247) 1.711] 0.413
17 3.804] 7.138| 6.655| 2.304| 3.449| 1.516] 6.840] 9.910| 0.709] 1711] 4.887| 3518] 3379 3.806| 1.516] 2.480| 1.711| 0.413
18 3732 6.650| 7.239| 3.311| 4.034] 1.516] 5.396| 4.409| 0.709] 1.711] 4565 3.379] 3.244| 3660[ 1.711| 2.362| 1.662[ 0.413
19 3.660] 6.650| 7.931] 3.043] 2978 1.516| 3.951] 3.385| 0.778 1.711] 4101] 3379 3109| 3.804| 1612 2480 1.917| 0.388
20 3.109| 6.650| 7.938| 2480 4.200] 1.516] 3.660] 2.786| 1.297] 1.711] 3.951| 6.646] 3.043| 3.660[ 1.516| 2.247| 2514 0.363
21 2.724] 7.228| 8.456| 2.666| 5421) 1.423) 5.219| 4.273] 0.848 1.711] 3804| 9913[ 2978| 3.379| 1.423| 2.600| 3.110] 0.363
22 2724 7.228| 7.625| 2.851| 11.676] 2.480| 15.041] 5.219| 0.813] 1711 3.732| 4.644] 2914| 3589 1.423| 2.922| 2916 0.363
23 2.600] 7.228| 6.860] 2.480| 11.404| 2.079| 4.887| 5.891| 0.777 1.711] 3660] 3951 2914| 3.660| 1.470| 3.243] 2.024| 0.363
24 2.480| 6.483| 6.094| 3.391| 11.283) 1.917| 3.804| 6.563] 0.777 1.711] 3660| 3.804] 2849| 3.556| 1.516| 3.243] 1.971] 0.363
25 2540 5.737| 5825| 4.724| 4.726| 1.813| 3558 3.878| 0.709] 1.711] 3.660] 3.518] 3.080] 3451 1.612| 3.379] 2.193[ 0.363
26 2.600] 5.737| 5561| 9.582| 7.425| 2.311) 3.311| 4.112| 0.709 1.711] 3518| 3518 3311| 10.423| 1.516| 3.660| 1.813] 0.340
27 2.362| 6.094| 5.825| 4.565| 10.648] 2.808| 3.109| 3.244| 0.644 1917| 3.660] 3.554] 3661 9.367| 1.516] 3.951| 1.713[ 0.316
28 2.247| 5.737| 5563| 4.687| 13.871) 3.660| 3.109| 3.660| 0.644 1.813| 3518| 3589 2978| 4.101| 1.612| 4.565| 1.612| 0.316
29 2.247| 5.737| 5389| 4.808| 7.138] 3.243| 2978 3.660| 0.613] 1.813] 3.381] 3.379] 2.786| 3.660[ 1.711| 3.772| 1.612[ 0.316
30 2134 5.219| 5057| 5435 6.004] 3.043| 3.243] 3.520| 0.582] 1.813] 3.243| 3.243| 2.914| 3.660[ 2.156] 2.978| 1.612[ 0.316
21 2.134| 5.054| 4.724] 4.888| 5.475| 2.978| 3.518| 3.379| 0.582
Daily/Ave.| 3.317)| 7.725| 6.387| 3.895| 5522 1968 3.476] 3.479] 0.690| 1.565| 1.878| 4.096| 4.243| 3678 4.362| 1.895| 2.940| 2.177| 0.414] 1.535
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Month July Aug
Date/Year| 1969 | 1970 | 1971 | 1972 [ 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 [ 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 1.612| 3.243| 3451| 3.109| 3452 2.600[ 2.978] 1.612] O.3lﬂ 1146| 2.024| 3.243| 3.243] 2024 2.724| 3.518| 3.109[ 1.564| 0.272] 1.017|
2 1.612| 3.243| 3589 2917| 3243| 2362 2724 1.612| 0.316| 1.146| 1.917| 3155 3.243] 2024| 2.600) 3.518] 3.518| 1.516[ 0.231 1.017
3 1.711) 3.109| 3.243| 2.724] 3660 2362 2.600] 1.612| 0.294] 1.146] 1.882| 3.066| 3.243| 2.024| 2362 3.243| 3.314| 1516 0.231| 1.017|
4 1711 3.379| 3243 2724 3518] 2.849| 2600 1.612| 0.272] 1.280| 1.848| 2978 3243] 1917| 3.243] 3.311] 3.109| 1.516[ 0.231 0.893
5 1.612| 3449 3243 2724 3518| 2.724] 2.849| 1.612| 0.294] 1.213| 1.813| 2724 3243] 1917| 2922 3.379| 2.849| 1.516[ 0.231| 1.017
6 1612| 3518 3.661| 2.600] 3.379| 3.243] 2.849| 1564 0.272 1.146] 1.813] 2.600| 3.109] 1.917| 2.600[ 3.243| 2.724] 1423 0.231| 1.017|
7 1.612| 3.243| 3449 2914 3379| 5536] 2.849| 1516| 0.272| 1.146| 2.849| 2362 3243] 1917| 2.724] 3.243| 2.849| 1.423[ 0.212| 1.017
8 1612 3.109) 3.243[ 2978 3.179| 7.828] 2.787] 1.516] 0.272f 1.146] 4.253| 2362 3.176| 1.917| 2.724] 3.243| 2.849| 1.378] 0.193| 1.017
9 1612| 3.109| 3311 23851 2978] 8.241] 2.724 1.51§| 0.272| 1.082| 2.724] 2140 3109 1.917| 2.600[ 3.379| 2.724] 1.332| 0.231] 1.017|
10 1.813| 2978 3.109| 2.724| 2.724] 7.425| 2.600} 1.5@ 0.272] 1.017) 2917| 1917 3.311] 1.813] 2978 3.379] 2.662| 1.332[ 0.231| 0.955|
11 1.813| 2978 3.109| 2.724]| 2724 6.193] 3.524| 1.771] 0.272[ 1.017] 3.109] 2.600| 3.243| 1.813] 4.101| 3.379] 2.600] 1.332[ 0.212| 1.017|
12 1612| 2978 3109 2851 2724| 6.094] 2.849] 2.026| 0.272| 1.017| 2.724| 2724 3.176] 1.813| 3.740| 3.379| 2.600[ 1.288[ 0.272| 1.017
13 1588| 2978 3.109| 2480 2.724| 6.650] 2.787| 2.481| 0.272| 1.017| 2.724] 2.662| 3.243| 1.813] 3.379| 3.243| 3.109] 1.159( 0.231] 1.017|
14 1564 2.978| 3.109] 2540 2.600] 5935 2.724] 2.024] 0.272 2.600] 2.600| 3109 1.813| 3.243| 3.243| 2.724] 1.159| 0.231
15 1612| 2.849| 3.043| 2.362| 2540 5.219] 2.849] 2.024| 0.272 2.849| 2600 3.109] 1.711] 3.379| 2.978] 2.600| 1.386[ 0.231
16 1612| 2.849| 3311 2451 2480 4.887| 3.379] 1.971] 0.272 3243| 2789] 3.109] 1.711] 3.379| 2.978| 2.600[ 1.612| 0.252
17 1516| 2.724| 3243 2540 2.600] 4.887| 3.951] 1.813] 0.272 3.243| 2978| 3.176] 1.813] 3.379| 3.379| 2.600[ 1.516| 0.616
18 1516| 2.724| 3.312| 2421] 2480 5.052] 3.109] 1.762| 0.272 3.243] 3.109] 3.109| 2480| 3.379| 3.244| 2.600[ 1.378] 0.294
19 1.825| 2.724| 3381 2540 2362| 5.052| 2978 1.711] 0.272 3.243| 3379| 2976] 1917| 3311 3.109[ 2.849[ 1.332| 0.231
20 2134) 2.724] 3176] 2.724] 2362 4.565| 2.851] 1612 0.316] 3.243] 2978| 2976| 1.865] 3.243| 3.109] 2.600[ 1.332| 0.231]
21 2.134| 2.724] 3.372| 2480| 2362 4.645| 2.724| 1.612| 0.272 3.109] 2.849| 3.109] 1.813] 3.243| 2978 2.724[ 1.332| 0.212
22 1917| 2.600[ 3.379] 2.247]| 2.543| 4.724] 2.600] 1.612| 0.272 3.109] 2.724] 3.044] 1917[ 3.109| 3.243] 2.600[ 1.332| 0.193|
23 1917| 2.600[ 3.311| 2247 2724 5.052[ 2.849] 1.612| 0.272 3.109] 2.218| 2978 1.813| 2978 2978 2.600[ 1.332| 0.193|
24 1.917| 2480 3243 2247 2480| 4.407| 3.109| 1.516] 0.272 3.176] 1.711] 3.109] 1.813] 3.043] 3.243| 2.570[ 1.332| 0.193
25 1917 2480 3.277] 2.247] 2480 4.101] 3.660] 1.470] 0.272 3.243| 4.887] 3109 1.711| 3.243| 3.176] 2.540[ 1.614| 0.193|
26 2.024] 2540| 3311] 2134] 2362 3.804| 3.518| 1.423] 0.231 2978| 4565 2914 1711] 3.111] 3.109] 2480 1.470| 0.193
27 2.079] 2.600] 3.381) 2134] 2362| 3804 3314 1516 0.231] 2978 1711 2979] 1.711] 2978 3.243| 2.480| 1564 0.193
28 2.134] 2600] 3243| 2.024] 2362 3.732) 3.109| 1.612| 0.231 2978| 1.813| 3804 1711| 2978| 2.849| 2480 1.516] 0.193
29 2.362| 2.724] 3.243| 2.024] 3.011) 3.660| 2.978| 1.564| 0.231 2978| 1.813| 3457| 1516| 2978| 2.849| 2600 1.424| 0.193
30 2134 3.109] 3176| 2.024| 3.660] 3.660] 2.600] 1.612| 0.231] 3.379] 2596 3.109| 0998 3.109] 2.724| 2.600[ 1.332| 0.193|
21 2.024] 3.804] 3.243| 2.024] 3.109| 3.660| 2.724| 1.612| 0.252 3.179| 3.379| 2978 1917| 3.379| 2.683| 4.169 1.424| 0.193
Daily/Ave| 1.802] 2.940| 3.278| 2507 2.841) 4.676| 2.960] 1.679] 0.270] 0.468| 2.854| 2.749] 3.161] 1.831) 3.102) 3.180) 2.788] 1.409) 0.233] 1.003]
Month Oct
Date/Year| 1969 | 1970 | 1971 | 1972 | 1973 | 1974 [ 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 2978| 3.379| 2.849| 1612 3243 2641 5737 1919] 0.193] 1017 2.134] 2.600] 3.804] 2.662| 3.660[ 2.247| 3.660] 1.159| 0.159|
2 2.978| 3.243| 2.724| 1516| 3.046| 2.600| 2.480| 1.711] 0.193] 1.017| 2.079] 2.724] 3.109] 2.600[ 3.518| 2.247| 2.247| 1.159| 0.143|
3 2849 3.379] 2.849| 1470 2.849| 2362 3.109| 1.711] 0.193| 1.017| 1.917| 2.724| 2678 2421 2.849| 2.134| 1917 1.826] 0.127]
4 2.849| 3.379| 2.724| 1423| 2978| 2480 2.849| 1.516] 0.193] 1.017| 1.917] 2486| 2.247| 2.247| 2.724| 2.134| 1.917| 2492| 0.127|
5 2849 3.379| 2.724| 1423| 2.849| 2.600] 3.243] 1.470] 0.193| 0.986| 2.082| 2.247| 3.804] 2134 2.724| 1.917| 2448 3.379| 0.127]
6 2978| 3.379| 2724] 2481 2724 2.600| 2.600] 1.423| 0.193] 0.955| 2.247| 2.247| 2.724] 2.602| 2.724] 1.917| 2978] 3.311] 0.127|
7 2.882| 3.379| 2.724| 4333 2.724] 3.243] 2.540| 1.288] 0.193] 0.955| 2.247| 2.362| 2.600] 3.660[ 2.543| 1.917| 2024 2.665] 0.272]
8 2.786] 3.379] 2.600| 2079 2.724] 3.452| 2.480| 1.244] 0.193| 1.349| 2.136| 2.362| 4.407| 3.041( 2.362| 2.024| 2172 2.193| 0.193]
9 2.851| 3.379| 2480| 1.813] 2.724] 3.660| 2.362| 1.244] 0.193| 1017| 2.729| 2.247| 2.724] 2421| 2.362| 2.024] 2.320] 1.711] 0.233]
10 2.786] 3.379| 2480| 1713| 2.724] 3518 2480 1.159] 0.193| 0.955| 2.922| 2480| 2543] 2134 2.362| 1.917| 2.602[ 1.567| 0.272]
11 3.661| 3.379] 2.724] 1612| 2480 3.660| 2.724] 1.159| 0.193] 0.893| 3.379] 2.930| 2.362| 2.024| 2.362| 1.813| 2.480| 1.423| 0.193]
12 2.786] 3.379] 2602] 1516] 2480 3.660] 2.849] 1118 0.193] 0.893] 2729 3379 2247 2024| 2362| 1813 2441 1378 0.193
13 2.724] 3.379| 2480| 11.037| 2421) 3.379| 2.600] 1.077] 0.176] 0.893] 2.079] 3.243] 2.600] 1.917| 13.688| 1.779| 2.401| 1.288| 0.193|
14 2.724] 3.379| 2978| 2481] 2480 3.109| 2481 1.077| 0.159 1.971] 2978| 2480 5.052| 11.839] 1.745| 2.362| 1.159| 0.193
15 2724 3.109| 2480 2307| 2362 2.979| 2362 1.077| 0.159] 2423| 3.243| 2.134] 10.680] 9.990[ 1.711| 2.480| 1.332[ 0.231
16 2.724| 3518| 2480| 2480 2.392| 2.849| 2.480| 1.077| 0.159 4.052| 11.404| 2.024] 16.307| 9.538| 1.711| 2.600[ 1.332| 0.231
17 2662 3.660] 2.362| 2451| 2421] 2.600] 2.480| 1.077| 0.159] 2.363| 3.804| 2.252| 16.090| 2978 1.612| 2.480| 2.034[ 0.231
18 2.600] 2978| 2362| 2421] 2600 2.600| 3.660| 1.077| 0.216 2.134| 3457| 2480[ 18.996| 12.649| 1.713]| 1.516| 2.735| 0.286
19 2480 2.978] 2362 2362| 2362 2.662] 2.600] 1.038| 0.272 2191 3.109| 2480| 16.464| 10.220( 1.813| 2.532| 1.612[ 0.340
20 2362 2.978] 2362| 3.109| 2362 2.978] 2.362| 0.998| 0.244 2.247| 3917| 2.480| 15.076| 9.491| 2.075] 3.549| 1.564] 0.352
21 2.362| 2.978| 2247 3530 2.247| 3.109| 2.248| 1.077| 0.216] 2.304| 4.724| 2.480| 13.688| 8.762| 2.338| 4.565| 1.516[ 0.363
22 2.362| 2.724| 2.247| 2.362| 2.849| 2.795| 2.134| 1.159| 0.187 2.190| 3379| 2.600[ 11.731| 8.033| 2600 3.176| 1.332| 0.316
23 2.247| 2.724| 2.362| 3.243| 3475 2.480| 2.024] 1.159| 0.159] 2429 3109 2.247| 9.774| 7.625| 2.480| 4.565| 1.332[ 0.328
24 2.247| 2.978| 2.247| 3530 4.101) 2480 2.024| 5.748| 0.159 2.190| 2978| 3.099| 6.752| 7.425| 4.407| 3.518)| 1.625| 0.340
25 2540 2.724| 2.362| 3.816| 3.660] 2.362| 2.024] 2.134| 0.159] 2.247| 4.015| 3.951] 6.278| 2.480[ 2.978] 3.379| 1917 0.343
26 2.362| 2.724] 2.362| 3.110| 3.660| 2.247) 1.917| 1.837| 0.159 2.136| 5052| 2362 7.427| 2247] 2978 3.379| 2.622| 0.231
27 2.362| 2.851| 2.362| 2.724] 3518| 2.247) 2.247| 1.541] 0.159 2.024| 4565 3109 7.430| 2.134| 2914| 3.379| 1.564| 0.193
28 2305 2.978| 2.247| 3.740| 3.804] 2.362| 2.425| 1.244| 0.159] 2.247| 3243 3.109] 6.840| 2.097( 2.849| 3.109| 1.424 0.193
29 2.247| 2978| 3.660| 3.816| 3.660| 2.362| 2.602| 1.159| 0.159 1.917| 3109| 3379 7.875| 2.061] 2.600] 4.969] 1.202| 0.193
30 2.247| 2.600] 3951| 2724 3.660] 2.362| 3.660] 1.159| 0.159] 2540 2978 3.379] 8909 2024 1.917| 4.724] 1.077[ 0.279
21 2.304] 2849 2961f 13871 2312| 1.711) 3.662| 1.077| 0.365
Daily/Ave| 2.650] 3.155| 2.604| 2.808| 2.919| 2815 2.659] 1456] 0.185| 0.997| 2.339] 3418 2.802| 7.456| 5.166| 2195 2.953| 1.742| 0.238
Month Nov Dec
Date/Year| 1969 | 1970 | 1971 | 1972 | 1973 | 1974 [ 1975 | 1976 | 1977 | 1978 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
1 2.024] 3.327| 2543| 11.415| 2.600] 2.024| 2.600] 1.077| 0.743] 2247 2.849| 2.247| 6.936| 3.243[ 2.024| 1.711| 2.606[ 0.644
2 1.998| 3.804| 2480[ 9.316[ 2480] 2.600| 2452| 1.038] 0.921] 2.190| 2.724| 2.024] 6.650] 2.922| 2.024| 1.917| 2.606| 0.644
3 1.971) 3.660[ 3.255| 8771 2.247| 2.849| 2.304] 1.159| 0.778 2134 3.379| 1.917| 6.510, 2.600[ 1.917| 2.247| 2.190[ 0.582
4 2.026] 3.243| 2.914| 11.648| 2.247)| 2.849| 3.379| 1.567| 0.467 2.134| 2724] 1917| 6369] 2.724| 1.917) 2.134] 2.134] 0.567
5 1.917| 3.660| 2.786 12.690] 2.247| 2.849| 2.600] 2.953| 0.523] 2.079| 2849 1972 6.094| 2600 2.600] 1.917) 1.974| 0.552
6 2480 3.804| 2.724| 13.731| 4.724] 2.247] 1.917| 6.094| 0.616| 2.024] 2548 2.026] 5.914| 2.600[ 2.724| 2.600| 1.813[ 0.495
7 2.786] 4.253| 2.632| 9.990| 4.253| 2.134] 1.917| 6.965| 0.709 2.024| 2.247| 2134 5825| 2480| 3.109] 2452 1.711] 0.495
8 3.804] 3.748| 2540| 9.933| 5.052] 3.109] 1.917| 7.835| 0.743] 2.024] 2.247| 2.134| 5.737| 2487 2.855| 2.304| 1.711| 0.467
9 3.264] 3.243| 3.740| 9.876| 3.660| 3.660| 1.865| 2.794| 0.523 1.971| 2247| 2140 5737| 2480| 2.600| 1.917) 1.612| 0.495
10 2724 2.978| 2.662| 10576 3.379| 3.806] 1.813] 2.423| 0.582 1917| 2.134| 2.134] 5521 2480 1.813| 1.917| 1.612[ 0.467
11 2662 2.600] 2.851| 9.316| 3.972[ 3.951| 2.600] 2.248| 0.613] 1917| 2.024| 2.024] 5304 2480 1.813| 1.711] 1917 0.467
12 2.247| 2.978| 2.600| 9.654| 4.565| 4.887| 2.978| 2.079| 0.644 1.865| 2.024| 2098 5178| 2480| 1.713| 1.814] 2.249| 0.467,
13 2247 2,600 2362 9.991| 3518 3.379| 3.707| 1.711| 0.677] 1.813| 2.024| 2.173| 5.052| 2480 1.612| 1.917| 2.582[ 0.467
14 2.978| 3.243| 2421| 14.408| 3.379| 3.109| 2.600| 1.567| 0.709 1.813| 2.024| 2247| 4.887| 2480| 1.711) 2.082| 2.914] 0.413
15 2.362| 2.984| 2480| 11.772| 3.379| 3.109] 2.024] 1.423| 1.121 1.813| 2.362| 2.190| 4.724]| 2.362| 1.662| 2.247| 2.786[ 0.413
16 2.609| 2.724| 2.362| 10.105| 3518 2.849| 2.640| 1.332| 0.709 1.813| 2134| 1971 4565| 2.362| 1.612| 2.024)| 2.662| 0.413
17 2.855| 3.243| 2.247| 9.876| 5.914] 3.400] 3.255| 1.378| 0.743] 1711] 1.917| 2.556] 4.809| 2362 2.724| 2.134| 1711 0.413
18 2.247| 3.804| 2.247) 11.404| 5.161] 3.951| 2.851| 1.423| 0.777] 1.762| 2.024| 1.917| 5.053| 2362 2.480| 1.711] 1.711| 0.388
19 2481 2.724] 2.134]| 11.166| 4.407| 3.243| 2.247| 1.516| 0.709 1.711| 2.024| 2384 4.888| 2480| 1.813| 1.612| 1.614| 0.363
20 2485 2.600| 2.116| 10.928| 4.101| 2.978| 2.247| 1.516| 0.646] 1.662| 1.919| 2.851] 5138 2362 1.813| 1.711] 1.516[ 0.363
21 3.311] 2.600] 2.097| 10.924| 3.660| 2.724| 2.134| 1.639| 0.582 1.613| 1.813| 2855 4.486| 2.362| 1.711) 1.614)| 1.564] 0.363
22 3.379| 2.922| 2079 9539 3.660] 2.480| 1.917| 1.762| 0.644 1564| 1.813| 2.725| 4.177| 2441 1.662| 1.516| 1.711| 0.363
23 5.212| 3.243| 2.248| 9.650| 3518 2.362| 2.291| 2.481] 0.709 1516| 1.813| 3051f 3951| 2521| 1612 1.516| 1.612| 0.363
24 7.044] 3.109| 2421| 8771] 3518 2.362| 2.665| 1.971] 0.887 1.516| 1.711| 3.051] 3.896| 2.600] 1.516| 1.423) 1.564] 0.363
25 3.806] 3.518| 2.855| 8451 3.314] 2.362| 2.079| 2.134| 0.777] 1516 1.711| 2.768] 3.842| 2.560[ 1.516] 1.423| 1.506[ 0.351
26 2.978| 3518| 2.304| 8504] 3.109] 2.362| 1.917| 2.481] 0.709 1.516| 1.711| 2484 3787| 2520| 1.516| 1.423] 1.448| 0.340
27 2.662] 2.600] 2.247| 8557| 3.109| 2.247| 2.024] 3.109| 0.709] 1516 1.711| 2.201] 3.732| 2.480[ 1.516] 1.423| 1.390[ 0.328
28 2.600] 3.243| 2305 7.931] 3.109| 2.134] 1.423] 3.473] 0.709 1493 1711 1917 3589| 2134| 1516| 1.378] 1.332| 0.316
29 2.247| 3.281| 2.363| 7.525| 3518 2.247| 1.813] 3.837| 0.709] 1470 1711 1.971] 3379 2134 1.470| 1.332| 1.332[ 0.316
30 2.247| 3.319| 2602| 7.034| 3.243| 2.024| 1.762| 3.255| 0.709] 1.423| 1.612| 2.079] 3379 2248 1.423| 1.516| 1.332[ 0.316
21 1.516| 2247| 1917 3379| 2.362| 1.423| 1.516| 1.332| 0.316
Daily/Ave.| 2.855| 3.219| 2.521| 10.115| 3.619| 2.876( 2.331] 2.541] 0.703| 1.783| 2129| 2260 4.919| 2490| 1.917) 1.812) 1.863| 0.429

A-107




- = i T— :
- B e T -
i
80
== —=
4 ; Ty pe—
;O w
L - . 1 r "]
. = e g
: = - =
1 N o= & .
Li | —-— -
| L] EEE
T = - - -
i L ! i it L 'F‘I!-T
¥ K B
: | {1 i 1 !|~.§
i
J5 L g
i tdeoer
—— i

(m3/s)
X8-4-1 ¥ Ak &

Ny VoA RERERE HIZKPET)

A R R A i (m'/s)
5 4 0.43
10 4 031
25 4 0.21
50 4 0.15

A-108




8-5

m3/ m3/ m3/ m3/
11,000 458.3 7.64 0.127
12,000 500.0 8.33 0.139
5%+ 2% 7%
1.
1.5 min
2 tanks
6.25 m3/tank
3
1.5x 3.2x 2.5 |
12 m3/tank
2.88 min
2. 2 tank
1-5 min
60cm
10cm
4.2-20.8 m3/tank
1.5x 2.0x 2.0 |
6.00 m3/tank
1.44 min
2 tanks
20 40(30)
125.0 m3/tank
2.5
1.5
2.0
3.85-0.15*3 *2 6.8
(3.85-0.15*2)*2 7.1
122.0 ni/tank
29.3
3. 2 tanks
4.17 m3/min
3 4
30 ¢
15 30 mm/min
1.0m3/m2/h=17mm/min
245.1
8.0x  31x 3.5
0.174  m/min (0.4m/min
16.8 mm/min
24_.8 m/tanks
248 m2
3.5 m
868 m3
3.472
4. 120 m/d
100 m2
4 tanks
25 m2/tank
2.5mx  5.0x 2
120 m/d
160 m/d 1
42 m3/m2/h
0.7 m3/m2/min
= 0.7mm

0.5cm

242  m3/m/d (500m3/m/d
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6 min (4-6min)

min 30min

)

)



2-2.8mm 15 cm
5.6-8.0mm 10 cm
16-23mm 10 cm
38-54mm 25 cm >
0.7 mm
1.5
0.7 m
J
2 ,1 157.5 m3
1 tank
l 7.5x  7.5x 3 |
168.8 m3
2 105 m3
1 tank
| 7.0x__7.0x_ 2.5 |
122.5 m3
2 tanks
3,158 m3/tank 3,000 157.5
4.0
| 32mx_WH4m |
3,217 m3/tank
3.7 21,000m3/
=10 20mg/L
1
=23000*(10+20*0.15*1.42)*10"(-3) 328 kg/d
10
SS
( ) 230 kg/d
Al,04 15 1.42
20 mg/L Al (OH);
460 /d
98 /d
328 /d
35 gDS/m2 5% 0.7m)
3 60%
328kg/ x 120 /(35kg/m2)
1125 m2

12mx  21.5mx 2 +
12mx  31.5mx 2 x
1.0 =1272m2
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D
11,000m%/
2,500m°/
2
EWASCO
3
)
EWASCO
ii)
EWASCO
4)

21,000m*/
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®)
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i)

oJT
i)
oJT
i)
4
oJT
(6)
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10
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2)
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2012

10

2013

3

2012

2013

24

25

11

12

10,000
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EWASCO
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8-6-2

oJr

1

x 0.5

x 1.5

pH

oJr

1

1

x 0.25

x 0.75
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2009 10 3 ( ) 11:30 15:.00
Mr. Mohamed.Ari  (Nyeri Water & Sanitation Co.,Ltd, WTP Labo.)
EWASCO Mr. Michael Kiio Ireri

JCA
1-1
NYERI WATER SUPPLY SYSTEM
SR ) | = Distribution
6km|
River Receiv.|
v well
! Distribution
1-2 WTP
27,000m3/ (Old-1 :3,000m3/ ,Old-2 :3,000m3/ ,New 21,000m3/
15,000m3/
950m3/ 850m3/
1-3 WTP
1-4
Old-1,2 1952 1984 1 2005 2
New 2005
Kfw
MANGAT
SPENCON /
WTP 6km 100m
WTP
31
3
32
RT=15
33
New 4 1 /3
34
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1Ton

120m/ 1 /2
Athi
New 8
3-5
New 5000m3 Old 1000m3 High 1000m3
8,000m3 RT=8000/27000 24 7 WTP
1
2
3-6
1/
3-7
300KVA 1 45KVA 1
3-8
o
o O
HWL o o
o O
H LWL o o o
o
H LWL o o
H LWL o
ON/OFF/ o
ON/OFF o
H LWL o o
39
18 20NTU 6 7NTU 500NTU 6 7NTU
1.0NTU 0.0
WTP pH TDS
2
WTP
60 120
3-10
20 24mg/L 50mg/L
8mg/L pH7.4
0.2mg/L 1.0 0.6mg/L
311
3
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Republic of Kenya
*1 Nairobi *1
/ *1 *3
Mwai KIBAKI *6
1963 12 12 *3,4 8 8/4/4 *11
/ *1,3 79 2004 *6
*1,3 73.6 2004 *9
*13 65 /Km® 2007 [*6
1963 12 16 *10 26 2008 *6
1964 *7 53.0 *6
IMF 1964 *8 |5 120 1000 2005 *6
580.4  Km?( 15 )  |*16
375 2007 *6
(Kshs) *3 14,163 (2006 *1
1US$ = 78 Kshs 2009 5 *1 5,963 *1
7 1 6 30 *6 8,200 *1
-2,237 *1
*9 *1
*1
3,549 2007 *1
ODA 1,275 2007 |*6 64,893 2007 *1
GDP) 34,510 (2008 ) |*6
GNI 770.0 2008 |*6
GDP 21 2008 *6 6,534 2006 *6
13 2008 *6 DSR 19 2006 *9
65 2008 *6 27.0 2008 *6
(GDP )
Kenya Vision 2030 *12
7.0 2007 *9
119 36 55 1,624 *45
1 2 3 4 5 6 7 8 9 10 11 12 /
(mm) 39.9 48.3 68.6 | 1529 ] 1075 | 265 12.4 13.3 23.6 438 | 1212 | 79.6 737.6
() 19.3 20.1 20.5 20.2 19.1 17.7 16.9 17.2 18.5 19.7 19.3 19.1 19.0
% 70 66 67 74 77 77.0 78 74 70 68 76 74 72
*1
*2
*3 2002
*4 10
*5 2000

*6 World Development Indicators Database April 2007 (WB)

*7 IBRD Membership List(WB)

*8 World Economic Outlook (IMF)
*9 ODA

*10 United Nations Member States

2006

*11 Statistical Yearbook 1999(UNESCO)

*12 JICA
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Rebublic of Kenya
ODA E/
\ 2003 2004 2005 2006 2007
30.35 33.69 30.09 30.80 23.96
13.73 20.16 28.59 37.54 44.59
105.54 - - 56.20 267.11
149.62 53.85 58.68 124.54 335.66
ODA DAC
\ 2003 2004 2005 2006 2007
26.14 26.63 29.94 27.28 26.42
17.19 14.36 23.39 24.46 28.65
-49.92 29.90 5.56 53.36 2.03
-6.59 70.89 58.89 105.1 57.1
DAC
2002 2003 2004 2005 2006
1 102.43 111.22 140.87 153.26 282.38
2 54.39 79.4 70.9 86.28 107.80
3 27.12 354 45.8 60.88 105.10
4 17.60 25.6 417 49.55 59.14
5 17.36 20.5 32.2 51.94 45.41
174 -6.6 70.9 60.9 105.10
288.1 320.3 469.5 510.1 760.12
DAC
2002 2003 2004 2005 2006
1 CEC 33.03 IDA 103.4 CEC 62.8 CEC 113,53 |CEC 57.04
2 UNHCR 25.80 UNHCR 24.7 IDA 459 IMF 66.46  |GFATM 55.70
3 IDA 23.64 CEC 16.67 GFATM 28.08 UNHCR 23.76 WFEP 13.95
4 WEP 10.53 IMF 15.39 AfDF 18.50 AfDF 18.38 _ |JUNHCR 13.50
5 UNFPR 4.89 WEP 11.63 UNHCR 15.87 WFP 11.87 |AfDF 11.44
-4.17 27.13 13.85 10.29 14.37
93.00 198.93 184.49 244.29 166.36
Ministry of Finance, External Resources Department
Ministry of Finance, External Resources Department
Ministry of Finance, External Resources Department
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