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CHAPTER 9 PROJECT IMPLEMENTATION AND ORGANIZATION STRUCTURE
FOR OPERATION & MAINTENANCE

TANESCO has engaged in power business (constructing and operating generation / transmission /
distribution facilities) for about 90 years since 1931 when it was established. Until recent years,
hydropower was dominant. However, TANESCO constructed and operated natural gas-fired power plants
after 2007.

TANESCO has experience in operating the existing gas engine and gas turbine power plants shown in
Table 9-1 and the Kinyerezi Il GTCC power plant. Regarding the operation of GTCC power plant, all units
of Kinyerezi Il started commercial operation in December 2018. In addition to these experiences, JICA
Study Team believes that at the Mtwara GTCC power plant, the Project can build an organization that can
fully operate power generation facilities through the support from EPC contractor, manufacturer's warranty
period backup, Long Term Service Agreement (LTSA), Remote Monitoring System (RMS) and so on.

Figure 9-1 shows the TANESCO’s organization chart. TANESCO has one Managing Director (MD) and
four Deputy Managing Directors (DMDs) for four business divisions (Investment, Transmission,
Distribution and customer services, Generation), to operate each division sufficiently.

At present, TANESCO has six natural gas-fired power plants including gas engine and Gas Turbine Simple
Cycle (GTSC) in operation, as shown in Table 9-1. Furthermore, TANESCO is now operating Kinyerezi Il
power plant, the first GTCC in Tanzania, from December 2018.

JICA Study Team investigated the existing GTSC power plants (Ubungo I, Kinyerezi I) and the Kinyerezi

Il GTCC power and considered the necessary organizational system for the Mtwara GTCC power plant,
which is explained in Section 9.2.

Table 9-1 TANESCO’s Existing Natural Gas-fired Power Plants (Gas Engine and GTSC)

Plant Ubungo | Tegeta Ubungo Il Mtwara Kinyerezi | Somanga
Units 12 5 3 9 4 3
Installed Capacity (MW) 102 45 105 18 158 7.5
Year Installed (Jan) 2007 2009 2012 2007 2016 2010
Gas Turbine/ Gas Engine GE GE GTSC GE GTSC GE
Type W20V34SG | W20V34SG | SGT-800 G3520C LM6000PF | W6L32SG
Manufacturer Wiartsila Wartsila SIEMENS | Caterpillar GE Wiartsila
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9.1

9.1.1

FINANCIAL CONDITION OF TANESCO

JICA Study Team was furnished with TANESCO's financial statements for the years 2009-2018.
On the basis of the materials collected, JICA Study Team evaluated the financial conditions of
TANESCO.

Tariff and Revenue of TANESCO

The customer categories and their tariffs are shown in the tables below.

D1 defined as Domestic Low Usage is the category, presumably, for low income household with
the lowest tariff set for the usage under 75 kWh. T1, defined as General use, is the category for
relatively small customers including residential, small industries, commercial and public lighting

with the highest tariff at Tsh.350 per kwh.

T2 category is for low voltage large customers and T3 (MV, HV) is for maximum demand usage
and bulk customers.

As shown in the next sub-section, the sales revenue has been improving gradually, as the tariffs
were raised three-fold over the last decade.

Table 9-2 Customer Categories of TANESCO

Category Explanation

D1 Domestic Low Usage, for low consumption users

General Usage, for general use of electricity including residential, small industries,

m commercial and public lighting
T Low Voltage Maximum Demand Usage, for general use at 400 Volts with average
consumption greater than 7500 kWh per meter reading period
Medium Voltage Maximum Demand Usage, for general use where power is metered
T3MV
at 11/33 kV
T3HV High Voltage for general use where power is metered at 132kV and above (including

bulk supply to Zanzibar)

Source: EWURA
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Table 9-3  Tariffs by Customer Categories
TARIFF RATES
VAT EXCLUSIVE
TARIFF STEP 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Z0>
Energy Charge(0-75 kwh) 38 38 40 49 49 49 60 60 60| 100 100
D1 | Above 75kWh 115 121 128 156 156 156 195 273 273 350 350
Service charge
Energy Charge (kWh) 95 100 106 129 129 129 157 221 221 306 292
T1 | Maximum Demand Charge
Service charge 1,700 | 1,785| 1,892 | 2,303 | 2,303 | 2,303 | 2,738 | 3,841| 3,841 | 5,520 0
Energy Charge (kwWh) 63 66 70 85 85 85 94 132 132 205 195
T2 | Maximum Demand Charge | 6,900 | 7,245| 7,680 | 9,347 | 9,347 | 9,347 |12,078 | 16,944 | 16,944 | 15,004 | 15,004
Service charge 6,300 | 6,615| 7,012 | 8,534 | 8,534 | 8,534 10,146 | 14,233 | 14,233 | 14,233 | 14,223
Energy Charge (kWh) 59 61 65 79 79 79 84| 118| 118| 163| 163
-'\I;I?\’; Maximum Demand Charge 6,400 | 6,720 | 7,123 | 8,669 | 8,669 | 8,669 | 10,350 | 14,520 | 14,520 | 13,200 | 13,200
Service charge 6,300 | 6,615| 7,012 | 8,534 | 8,534 | 8,534 (10,146 | 14,233 | 14,233 | 16,769 | 16,769
Energy Charge (kwh) 24 26 28 75 75 75 83 106 | 106| 159 152
L%/ Maximum Demand Charge | 3,510 | 3,686 | 3,907 | 4,755| 4,755| 4,755| 8,610 |12,079 |12,079 | 16,550 | 16,550
Service charge 6,300 | 6,615| 7,012 | 8,534 | 8,534 | 8,534 | 10,146 | 14,233 | 14,233 0 0
Remark: during 2015-2019 the tariff remain unchanged Source: EWURA

In terms of sales revenues (See table below), the proportion of General use (category T1) has been
growing, and accounted for 48% of total sales in 2019. Revenue from High Voltage (T3) did not
show large change over the last decade and as of 2019, the proportion is 29%. Low usage domestic
(D1) became considerably smaller than before and is 4 % as of 2019.

As mentioned in Chapter 2, there have been ups and downs in industries of Tanzania's economy.
The mining sector (category T3) played a great role in attracting foreign investment and
contributed to the economy and its growth. However, in the recent years, the business activities in
this sector are getting slow, due to the stagnancy of Foreign Direct Investment (FDI). On the other
hand, processing of agricultural products and production of small-scale consumer goods (mostly
category T1) are growing and becoming a major part of Tanzania's industrial sector. The export of
agricultural products became the major source of income through Tanzania's foreign trade.

These changes in the economy are reflected in the sales of electricity. Electricity demand has been
stagnant in category T3 and its focus shifted to T1, reflecting its structural change.

Table 9-4 Proportion of Sales by Customer Category

2014/ | 2015/
Year 2009 | 2010 | 2011 | 2012 | 2013 2015 | 2016 2017 | 2018

Domestic (Tariff: D1) 11% 10% 9% 7% 6% 3% 4% 3% 2%

General use (Tariff: T1) | 32% 35% 38% 41% 44% 49% 48% 48% 49%

Low - Voltage (Tariff: T2) | 15% 15% 14% 14% 12% 12% 11% 11% 11%

High - Voltage (Tariff: T3)| 33% 33% 27% 27% 27% 28% 29% 30% 31%

Source: TANESCO financial statement
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9.1.2 Profit-and-Loss Statement

Profit and loss of TANESCO for each year over the period of 2009 — 2018 are shown in Table 9-5.
Income from electricity sales has been steadily increasing because of demand growth combined
with tariff raise. However, TANESCO has been mostly operating in deficit during this period.

Table 9-5 Profit and Loss of TANESCO
(Unit: Tsh. Million)

Item Vear| 2009 2010 2011 2012 2013 22%11‘;' ggig' 2017 2018
Revenues
Total sales revenues 413501 | 466,477| 545,658| 820,436| 933,525 1,957,754 |1,379,740|1,415,314 | 1,436,153
:;’\}:LSS‘SQF operating 166,590 | 106,507 | 279,331| 299,389| 338,155| 374,396| 91,468| 140,844| 202,827
rTgvtg'nﬁggra“”g 580,001 | 572,984| 824,989 1,119,825 [1,271,680 |2,332,150 | 1,471,208 | 1,556,158 | 1,638,980
Sales expenditures

(T)r"a‘l’nsfnei;‘;:)a;ion& 109,423 | 120,541| 230,730| 401,379| 359,971| 686,624| 564,612| 456,530| 545,316

Purchased electricity 195,446 | 211,713| 346,021| 527,816| 824,577| 613,774| 483555| 369,810| 272,710

Distribution expenses 95,497| 107,828| 121,355| 160,359 160,896| 337,168| 256,002| 288,330| 271,445

Depreciation 38,758| 52,170| 55201| 72,883| 84,252| 133,776| 127,599| 422,367| 370,450

Subsidiary-ETDCO 170
Total sales expenditures | 439,124 | 492,252| 753,397 |1,162,437 |1,429,696 |1,771,342 | 1,431,768 | 1,537,037 | 1,460,091
Operating expenditures | 114,396| 76,851| 106,277| 130,956| 241,422| 299,697| 154,451| 168,672| 201,028
;‘(’éi' n‘aﬁ’ﬁ:f‘e“s”g 553,520 | 569,103| 859,674 1,293,393 1,671,118 |2,071,039 | 1,586,219 | 1,705,709 | 1,661,119
Operating profit or loss 26,571|  3,881| -34,685| -173,568| -399,438| 261,111| -115,011| -149,551| -22,139
gf;gi::‘gfnecome -63,200| -47,810| -41,526| -50,515| -68,266| -288,207 | -243,476| -120,913| -96,310
Profit/ loss before tax -36,620| -43,929| -76,211| -224,083| -467,704| -27,096| -358,487 | -270,464 | -118,449
Income tax/ credit 76,786| -3,383| 32,784 45629 -| -o8972| 8932 5167 5933
Profit/ loss after tax 40,157 | -47,312| -43,427| -178,454| -467,704| -126,068 | -349,555| -265,297 | -112,516

Remark: Figure for 18 months in 2014 - 2015
Fiscal year : Before the year 2014; January to December, in and after 2014; July to June

Source: TANESCO financial statement

The ratios of sale expenditures to total sales revenues were calculated from the PL statements and
are shown in the table below. The value mostly remained over 100% throughout the period. This
implies the imbalance between production costs and tariffs.

Table 9-6 Ratio of Sales Expenditure to Total Sales Revenue

Year 2009 | 2010 | 2011 | 2012 | 2013 22%11‘;/ 2016 | 2017 | 2018
Total Sales Expenditure | ) o0/ | 10604 | 13806 | 142% | 153% | 90% | 104% | 109% | 102%
| Total Sales Revenue

Source: TANESCO financial statement
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Among sales expenditures, the cost of purchased electricity accounted for the largest portion until
2013 (Table 9-7). After 2013, TANESCO started the operation of new power plants such as Ubungo
1 & 2 (2007 and 2012, respectively) and the proportion of purchased electricity cost gradually
decreased. It shows that TANESCO has increased its generation capacity to a certain level and is
sufficient to do without purchase from EPPs. Therefore, the cost of purchased electricity decreased
and this helped to improve the financial conditions of TANESCO.

Table 9-7 Ratios of Costs of Purchased Electricity and Own Generation

Year

2009

2010

2011

2012

2013

2014/
2015

2016

2017

2018

Purchased electricity / Total
operating expenditure

35%

37%

40%

41%

49%

30%

30%

22%

16%

9.1.3 Balance Sheet

Source: TANESCO financial statement

The balance sheet of TANESCO is shown in Table 9-8, and the ratios of principal items are shown

in Table 9-9.

“Total asset” has been increasing sharply since 2009. Especially, since 2014, the values of
“Property, Plant Equipment” and “Capital work in progress” jumped up, reflecting that some of

facilities to supply electricity were put in place one after another.

On the other hand, “Total liabilities” has been increasing by 30% each year.

As mentioned in Section 9.1.2, large deficit has continued, and as a result “Accumulated losses”
grew since 2012 and inflated year by year
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Table 9-8 Balance Sheet of TANESCO

(Unit: Tsh. Million)

150 vear| 2009 2010 2011 2012 2013 o PO 2017 2018
Non-current assets
Property, plant equipment | 1,828,480 | 1,982,451 | 2,035,738 | 2,247,081 | 2,662,769 | 2,741,150 | 6,136,938 | 6,416,160 | 6,260,216
Capital work in progress 66,359 189,165| 396,106 | 435,314| 427,424 1,737,992 1,367,031 | 1,474,090 | 1,833,176
Intangible asset 232 116 - 2,734 928 310 618 526
Investment property - 725 453 272 227 181
Investments 13 13 13 1,056 1,056 2,201 1,408 1,149 1,258
grae%ii/'z;:‘targes 65,393| 61,176| 56,356| 51,878| 47,399| 40,681| 36,202| 31,723| 27,327
Restricted deposits/funds 54,551 60,382 10,404 32,499
Total non-current assets 1,960,477 | 2,232,921 | 2,488,213 | 2,735,329 | 3,142,107 | 4,577,956 | 7,602,543 | 7,934,371 | 8,155,183
Current assets
Inventories 65,452 57,761 73,566 127,739 123,659 19,339 12,942 10,909 13,020
Assets held for sale - 561 561 - - -
Trade & other receivable 250,101 169,515 209,198 224,914 260,618 334,692 218,584 239,338 234,288
Prepayments 100,650 65,663 54,431 54,410 65,827 62,551
f;‘égggggf;me tax 5,392 2,140 2,479 2,617 3,013 3,536 2,010 2,007 356
Restricted deposits/funds 10,724 12,340 58,958 13,353
Bank balances & cash 94,470 104,256 139,891 127,591 178,241 163,686 129,509 113,702 285,263
Total current assets 415,415 333,672 425,134 583,511 631,755 586,969 429,795 490,831 608,831
Total assets 2,375,892 | 2,566,593 | 2,913,347 | 3,318,840 | 3,773,862 | 5,164,925 | 8,032,338 | 8,425,202 | 8,764,014
Capital & reserves
Share capital 986,717 986,717 | 986,717 986,717 | 986,717 | 986,717 | 986,717 986,717 | 986,717
?ggﬁ‘;‘fe towards share 158,406 | 158,635| 159,943| 161,913| 359,000| 494,316| 606,751| 716,713| 751,518
Accumulated losses -713,483| -760,795| -804,222| -982,676 1,450,380 | 1,576,446 | 1,926,001 | 2,191,306 | 2,303,827
Revaluation reserve 781,370 853,192 | 853,270 854,325 | 854,325 704,615 | 2,301,040 | 2,301,040 | 2,301,040
Total equity 1,213,010 | 1,237,749 | 1,195,708 | 1,020,279 750,571 609,202 | 1,968,507 | 1,813,164 | 1,735,448
Non-current liabilities
Grants 249,172 406,046 629,768 816,097 | 1,021,181 | 1,788,548 | 2,215,613 | 2,574,158 | 2,892,213
Borrowings 466,891 402,236 377,299 237,206 | 1,000,543 843,755 892,526 767,623 716,895
Consumer deposits 13,865 14,431 15,329 15,895 23,048 21,165 21,272 21,245 16,429
Other employment benefits 19,273 20,028 20,275 21,396 22,482 24,119 24,252 22,847 26,404
Trade and other payables - 34,594
Deferred tax liability 44,216 78,380 45,629 374,993 | 1,080,400 | 1,102,846 | 1,102,435
Deferred income 949
Total non-current liabilities 793,417 921,121 | 1,088,300 | 1,090,594 | 2,101,848 | 3,052,580 | 4,234,063 | 4,488,719 | 4,755,325
Current liabilities
Bank overdraft 36,723 126,728 - -
Trade & other payables 321,883 302,798 | 472,213 707,012 789,439 | 979,918 1,187,238 | 1,224,476 | 1,261,826
Borrowings 47,582 104,925| 120,403 374,227 132,004 | 519,126| 637,268 793,009 | 903,296
Provisions 94,695 98,035
Income tax payable 4,099 5,262 11,139 9,992
Total current liabilities 369,465| 407,723| 629,339 1,207,967 | 921,443 1,503,143 | 1,829,768 | 2,123,319 | 2,273,149
Total liabilities 1,162,882 | 1,328,844 | 1,717,639 | 2,298,561 | 3,023,291 | 4,555,723 | 6,063,831 | 6,612,038 | 7,028,474
Total equity & liabilities 2,375,892 | 2,566,593 | 2,913,347 | 3,318,840 3,773,862 | 5,164,925 | 8,032,338 | 8,425,202 | 8,763,922

Remark: Figure for 18 months in 2014 - 2015
Fiscal year: Before the year 2014; January to December, in and after 2014; July to June

Source: TANESCO financial statement

Based on the above balance sheet, the principal ratios are calculated and are shown below.

Fixed Asset-To-Equity Ratio (Total Non-Current/Total Equity) has been on the high range each
year. Generally, it is desirable to have the ratio under 100%, as principal investment shall be made

9-7
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within the limit of one’s own equity. This shows that TANESCO has a considerable shortage of its
own equity.

Debt Equity ratio reached over 100% in 2010 and rose year by year. TANESCO was not able to
keep the balance by means of its own equity, and the loss has been accumulated gradually.

As a result, “Accumulated losses” affected “Capital & Reserves” and the capital ratio had shrunk
to around 20% in 2018.

Table 9-9 Ratio of Principal Item in the Balance Sheet

Unit: %)
2014/ | 2015/
Year 2009 2010 2011 2012 2013 2015 2016 2017 2018
Fixed Asset-To-Equity Ratio 162 180 208 268 419 751 386 438 470
Debt Equity Ratio 96 107 144 225 403 748 308 365 405
Capital Ratio 51 48 41 31 20 12 25 22 20

9.1.4 Cash Flow Statement

Source: TANESCO financial statement

Excerpts of key indicators from the cash flow statements of TANESCO in the years 2018 are shown
in Table 9-10.

Observing the cash flow, the free cash flow (“cash generated in operations” minus “net cash used
in investing activities”) was Tsh. A 294,526 million. It suggests that the investment cost to develop
facilities has a great influence on the free cash flow. As a result, the balance of income and
expenditures is not so healthy and the positive cash flow relies on borrowing to fill the deficit. This
circumstance is not sustainable, and a designed investment, which is an improvement of
income/expenditure balance, must be sought.

Table 9-10 Cash Flow Statements of TANESCO (Excerpt of key indicators)
(Unit: Tsh. million)

Item 2018 Jun
Cash generated in operations 313,347
Net cash used in investing activities -607,873
Net cash generated from financial activities 466,087
Net increase in cash and cash equivalents 171,561
Cash and cash equivalent at the beginning of the year 113,703
Cash and cash equivalent at the end of year 285,264

Source: TANESCO financial statement
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9.1.5 Summary of TANESCO's Financial Situation

TANESCO has been financially in deficit for most of the period JICA Study Team looked back.
On the income side, the tariffs have tripled in the past decade. However, this did not help
TANESCO's financial position. Now that it is currently in the phase of heavy investment, continued
government support in this regard is desirable.

In the past, when TANESCO's cash flow became difficult, the GoT had borrowed Development
Policy Operation (DPO), a sector loan, from World Bank (WB), and provided management support
for TANESCO with the conditions as follows;

- Strengthening the country’s ability to bridge the financial gap in the power sector,

- Reducing the cost of power supply and promoting private sector participation in the power
sector,

- Strengthening the policy and institutional framework for the management of the country’s
natural gas resources.

One of the factors attributable to the persisting deficit is the large cost of power purchase which
has been a great burden on TANESCO. On the sales side, the revenue from power sales has been
increasing steadily and rapidly. In order to improve the imbalance of income and expenditures, it
iS necessary to increase the low-cost generation capacity and meet the fast-growing electricity
demand. This seems to be an urgent business that TANESCO has to take on.

Regarding the tariff, there is a system to have it reviewed every year by the Energy and Water
Utilities Regulatory Authority (EWURA) under the MOE. TANESCO has been investing in power
supply improvement to meet increasing demand, and EWURA approved the revision of the tariff
commensurate with the management condition of TANESCO in 2016. However, since the GoT's
policy is strongly in favor of industrial development measures, the increase of electricity tariff was
not approved by the GoT. This resulted in continued management difficulties of TANESCO.
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9.2

9.21

)

ORGANIZATION FOR POWER PLANT CONSTRUCTION AND O&M

O&M Organization for Existing Power Plants

TANESCO currently has thermal power plants of several gas engines and GTSC plants. The
existing large scale GTSC plants (Ubungo Il and Kinyerezi 1) have not experienced major
maintenance after the warranty period, because the operation period is not so long. Regarding the
GTCC power plant, Kinyerezi Il started operating from December 2018. TANESCO will
experience GTCC power plant commercial operation from now on.

Existing GTSC power plant in operation: Kinyerezi |

a)

b)

Facility configuration

Kinyerezi | has four simple cycle gas turbine units with aero-derivative GT (GE’s LM6000PF).
Gross output is 154MW (Unit 1, 2: 42MW x 2, Unit 3, 4: 35MW x 2). Each of the units have
different outputs, because only two units (Units 1 and 2) have electrical chillers (hereinafter
indicated as chillers) that cool down inlet air temperature (from 33°C to around 14°C) to
increase the GT output. Regarding GT units with chillers (Units 1 and 2), the GT air filter has
a three-stage structure of- filter guard, pre-filter, and cylindrical type main filter. However,
the other GT units without chillers (Units 3 and 4) have two-stage structure. In Units 1 and 2,
the number of chillers per unit is five, and it generates condensed water of about 2 to 8 m*/hour
/unit. The condensed water volume fluctuates based on season and climatic conditions. The
condensed water is used for the intake cooling, and also used in the office and is stored in raw
water / fire water tank (each capacity: 700 m®). Chillers are planned to be installed in the rest
of the two units (Units 3 and 4), and they plan to supply the condensed water to Kinyerezi Il,
in addition. Currently, Kinyerezi | has not yet provided Kinyerezi 1l with condensed water.

Mtwara Gas is supplied as fuel gas from the nearby BVS of TPDC. In the end of 2017, when
gas supply to Kinyerezi Il started, permanent underground gas pipeline was installed instead
of temporary gas pipeline, which is installed above the ground. Fuel gas receives Mtwara Gas
of TPDC and delivers 58 bar of feed gas pressure to each GT at a reduced pressure of about
44 bar. (Gas pressure is high due to aero-derivative GT)

For emergency situation, dual type GT is adopted, which can use oil. But no oil-fired operation
has been done since commercial operation in 2015. There are oil tanks. (Jet Fuel: 3,750 m® x
2 tanks) However, there is no opportunity for using oil and no fuel oil is stored in the fuel
tank. There is one fire water tank (700 m®). Construction of additional power plant (LM6000
x 4 units, same with existing power plant) as Kinyerezi | Phase 2 extension is underway.

O&M Organization

Figure 9-2 shows O&M organization for Kinyerezi I. Totally, 92 staffs are working there.
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Figure 9-2 Staff Organization in Kinyerezi |

There are four groups for plant operation (Group 1-4) and they work in three shifts of eight
hours. Each operation group consists of 8 staffs and technicians (technical personnel).
Furthermore, there is a group engaged in daily maintenance work. Therefore, totally there are
five groups. Plant maintenance group (Group 5) consists of 31 staffs. Currently, expansion
work (four GTSCs, six chillers) is being carried out at Kinyerezi I. There are about 90 more
staffs than at the other power plants, including staff for expansion work.

Operation orders (start / shut down) are delivered by e-mail on a monthly, weekly, and daily
basis from TANESCO GCC. Currently, operators interact with the center by phone.

Maintenance of the gas turbine is carried out based on the manufacturer (GE) recommendation.
Inspection is carried out every 4,000 hours of operation, and overhaul is carried out at the GE
maintenance factory in the Middle East, the USA etc. at every 53,000 hours of operation time.
Site inspection is carried out by TANESCO engineers under the coaching of manufacturer’s
instructor.

Serious troubles of main facilities, such as GT and generator, have not occurred until now. GT
inlet air filter is clogged because of dust generated by Kinyerezi | and Kinyerezi Il
construction. Filter cleaning or change is carried out quite frequently. (once in every 2 or 3
months) The root cause of air intake trouble is supposed to be volume shortage of air intake
room.

Commercial operation of GTs was commenced during October 2015 to February 2016. The
power plant equipment has a two-year limited warranty, and the warranty period ended in 2018.
The maintenance contract of LTSA after the warranty period was contracted. LTSA with 6 years
is starting from March 2019. LTSA consists of provision of services and spear parts.
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Kinyerezi | Power Plant Kinyerezi |  Substation

(2) Existing GTSC power plant in operation: Ubungo |1

a)

Facility configuration

Ubungo Il has three simple cycle gas turbine units with Siemens SGT-800 (heavy-duty-type).
Although gross output was originally 105MW (35MW x 3), it was improved to 129 MW
(43MW x 3) by changing/updating the governor control program. These units have no chiller.

Until 2017, Songas supplied fuel gas. The fuel gas pressure was 58 bar and depressurized to
about 29 bar for each GT. However, there were troubles in GT such as losing fire because the
gas pressure was not stable. Mnazi Bay Gas of TPDC (same with Kinyerezi 1) has been
supplied since the end of 2017, using the new pipeline. These gas turbines are only for natural
gas, and not for oil-fired.

Although there is an idea to change from simple cycle gas turbine units to GTCC, they haven’t
yet consulted with the manufacturer, because of constraints in site area and industrial water
issue of ST. Regarding the site area, if adjacent IPP plants (owner: Symbion) would be
removed, space for installation can be acquired. Regarding water issue, they are worried that
it is necessary to buy expensive water from DAWASCO (Dar es Salaam Water and Sewerage
Corporation) because well water contains salt and cannot be used as industrial water. One fire
water tank (700 md) is installed.

Ubungo Il Power Plant Ubungo Il Substation
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b) O&M Organization

Figure 9-3 shows O&M organization at Ubungo 1. Totally, 50 staffs are working at Ubungo
Il, including 37 technical staffs. There are four groups, with a total of 20 staffs for plant
operation (Group 1-4). Each operation group consists of 5 staffs. Furthermore, there is a group
of 9 staffs for plant maintenance, filter management, Information and Communications
Technology (ICT) for daily work.

Plant Manager
(1)

Procurement
Secretary Officer
(1) (1)
Safety Officer Procu.rement
(1) Assistant (1)
’ Plant Accountant ‘(1) Human ’ Principal Engineer ‘(1)
\ Resources
L — Officer Senior Engineer
’Supplies Sec. ‘ ’ Account Sec. ‘ ) ’ g }17_ 0&M
4) (1) Planning Group1-5
Engineer |(1) (29)

Group 1-4: Operation Team (5 staffs/each) ICT Techmuan Cleaner
| Group 5 : maintenanceTeam (9 staffs) (4)
Each operationteam has 4 technicians.

Figure 9-3 Staff Organization in Ubungo |1

Shift staff operate facilities on 24 hours basis. They record daily and monthly operation data
but they does not analyze, which will help to keep the performance. Remote monitoring
system by GT manufacturer (Siemens) is installed but TANESCO has not contracted the
remote monitoring service. Therefore, TANESCO needs to consult with GT manufacturer if
troubles occur.

GT maintenance is carried out based on GT manufacturer’s (Siemens) recommendation
period (20,000 EOH). Six years has passed since COD. The accumulated operating hours is
less than 60,000%. Major maintenance for GT has not been conducted.

There is a workshop, but they are unable to conduct advanced repair works. And there is a
warehouse. They have no spare parts for the high temperature component of gas turbines, but
they have only spare parts for consumables and sensors.

In 2016, the No.5 blade of GT #3 compressor was damaged. It took more than six months to
recover from the outage, as it took time to secure the maintenance budget and negotiate with
the GT manufacturer and confirm whether the trouble is covered by warranty. JICA Study

1 60,000 hours are expected in 2021.
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Team speculates that TANESCO does not have the sufficient ability to detect abnormal
vibration or sound, conduct appropriate facility shutdown and analyze the root cause; and this
inability made the trouble more serious. Based on this fact, root cause analysis is not
performed well. Therefore, it is necessary to enhance maintenance ability. TANESCO is
considering LTSA, proposed by GT manufacturer, because the power plant was stopped for
more than six months.

Education and Training

Main O&M staff took training programs (two weeks onsite and one week at GT factories in
Sweden) that was provided by the manufacturer during the construction period including the
warranty period. The contents are instruction manuals from the main manufacturers and
engineering companies. And then, they are teaching the other staff through On the Job
Training (OJT) with user’s manual. There is no systematic training text. Safety officers
conducts monthly “Health & Safety Training” about the handling method of protection tools
and how to work safely. The officer is in charge of Ubungo | & Il and Tegeta too.

TANESCO has two training centers. One is TANESCO Training School (TTS) in Dar es
Salaam, mainly for lectures. The other is TTS for transmission and distribution. TANESCO
does not have TTS for thermal power. In the past, TANESCO conducted training for thermal
power plants at Songas power plants (COD in 1990, LM6000PC x 4units), next to TANESCO
HQ. But TANESCO does not conduct it nowadays.

9.2.2 Construction and O&M Organizations for New Power Plant

(1) GTCC power plant just under commercial operation: Kinyerezi Il

a)

b)

Facility configuration

Kinyerezi 1l is the first GTCC power plant that adopted “GT: H-25" of Mitsubishi Hitachi
Power Systems (MHPS) and has two blocks of three GTs and one ST, totally six GTs and two
STs (3-3-1 GTCC x 2 Blocks). The total net output is 240MW (30MW x 3 GTs, 30MW x 1
ST, 2 Blocks). Generator Step-up Transformer (GSUT) is installed on each generator (8 units)
and the specification of GT’s GSUT is 230/11kV, 35MVA. The control center building has
power cable room in the 1st floor, switch gear room in the 2nd floor, control facilities and
central control room in the 3rd floor. The height of chimney is 45 meters.

Construction started in March 2016 and COD of GT #1 Unit 1 was in February 2018 as simple
cycle GT. And COD of all GT and ST units (GTCC) was in December 2018. In the south of
the site, TANESCO will install 400kV substation. The facility was changed from AIS to GIS
because of lack of sufficient space. Since the 400kV substation’s construction is delayed,
power cables from Kinyerezi Il are connected to the switch yard of Kinyerezi | expansion
project.

Construction status

In 2012, TANESCO contracted with Sumitomo Corporation as the EPC contractor. The
construction was started in March 2016 and completed in October 2018.

There were about 2,000 workers at the construction site, including 4 persons (3 Japanese)
from Sumitomo Corporation and about 10 persons (10 Japanese) from Toshiba Plant System
& Services Corporation (TPSC). 95% of local workers were Tanzanian and they worked well
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d)

under appropriate supervision. There were no severe accidents. Although work progress was
worse in the rainy season, the impact was within the estimated schedule.

Kinyerezi Il Power Plant Kinyerezi Il Substation

Construction Organization

As shown in Figure 9-4, the construction organization for Kinyerezi 11 consisted of about ten
TANESCO staff, including a plant manager, electrical engineer, mechanical engineer, civil
engineer, labor manager, document manager, and indirect task staff. Their main task was to
approve the facility drawings submitted by EPC contractor, check the actual progress, and
confirm commissioning of each facility.

Project Manager

Safety Officer

Mechanical Electrical . . - Document
. . Civil Engineer | | Labor Division
Engineer Engineer Management

Figure 9-4 Construction Organization - Kinyerezi 11

O&M Organization

TANESCO established the O&M organization for Kinyerezi 1l after COD. As shown in Figure
9-5, there are 135 total staffs, including 60 operation staffs. There are 40 operators (4 groups
for 3 shift, 10 persons in a group) out of the 60 operation staffs. The 10 persons consists of a
manager, four control room operators, three field operators and two water/waste water
treatment operators. 8 persons out of the 60 operation staffs are laboratory technicians in
charge of water/waste water managements. The new employees are trained through OJT and
are expected to become core members at the Mtwara GTCC power plant in future.

Remote Monitoring System (RMS) for a warranty period of 2 years is included in the EPC
contract. GT manufacturer (MHPS) monitors only GTs. And manufacturers are different for
each main facility; GT from MHPS, ST from Kawasaki Heavy Industries (KHI), HRSG from
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Daekyung Machinery (South Korea), GT generator from BRUSH (UK), ST generator from
Toshiba Mitsubishi Electric, transformer from DAIHEN. Therefore, it is recommended that
TANESCO equips itself with the capacity building program, by which Utilities? can remotely
monitor the whole plant system and support the O&M of GTCC power plant. In the other
GTSC power plants, such as Kinyerezi | and Ubungo I, the operation data can be remotely
monitored by GT manufacturers. It is possible for TANESCO to seek advice from the
manufacturers, if any trouble occurs.

TANESCO conducts major maintenances based on manufacturer’s recommendations. The
first GT Combustion Inspection and spare parts supply for six (6) GTs are included in the EPC
contract. TANESCO expects 25 years of operation after COD, and recognizes that LTSA with
GT manufacturers is necessary for stable operation and technical transfer. Therefore,
TANESCO is discussing to contract LTSA before the end of warranty period.

e) Recruiting for O&M staff

Plant manager recruited the O&M staff from the other power plants and HQ of TANESCO,
through direct interview. The 50 technical staff are made up of 36 current staff and 14 new
employees. Some of the new employees have experience of working in other companies.
Therefore, JICA Study Team considers that TANESCO is an attractive company for Tanzanian
people and that it is possible to secure O&M staff for the Mtwara GTCC power plant.

f)  Education and Training

Main O&M staff will undergo training programs (two weeks onsite and one week at factories)
that is provided by the manufacturers during the construction period including the warranty
period. The contents received are: instruction manuals from main manufacturers and
engineering companies. And then, they will teach other staff through OJT.

2 Utilities in this case mean foreign Electric Power Companies
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9.2.3

1)

Recommendation for Mtwara GTCC Power Plant

Based on discussion with TANESCO generation division and plant managers at the existing power
plants about O&M organization, education / training, JICA Study Team recommends an ideal
construction organization and O&M organization for safe, stable and sustainable facility operation
as follows.

Construction Organization for Mtwara GTCC Power Plant

TANESCO needs to prepare construction organization similar to Kinyerezi Il for the Mtwara
GTCC power plant. Figure 9-6 shows the positioning of the Mtwara project within TANESCO's
head office. Mtwara project management unit will be established directly under the DMD
(Investment department) like the Kinyerezi Il project. The Kinyerezi Il construction site, had
limited TANESCO staff. Basically, the EPC contractor seems to have lead the construction work.
However, TANESCO needs to manage the following items with consultants’ advice/support to
secure quality management, schedule management, safety management at construction phase.
JICA Study Team considers that the EPC contractor is mainly in charge of construction
management. The draft organization structure for Mtwara GTCC construction stage is as shown in
Figure 9-7.

a) Quality Management

TANESCO together with the Consultant checks whether the facility design of EPC contractor
satisfies TANESCO?’s specification and requirements and approves the same. If there is any
correction, rules for document management are necessary so that both parties confirm the
correction result through the document. In addition, TANESCO together with Consultant must
confirm the manufacturer’s shipment inspection for main facilities (GT, ST, HRSG, generator,
and GSUT). And they also must request the EPC contractor to submit working manuals for
onsite facility commissioning and confirm whether the entire power plant satisfies all
requirements and performances for commissioning. It is important to manage these process
with documents and inspection data.

b) Schedule management

TANESCO together with the Consultant must confirm whether the entire schedule is
reasonable before the construction starts. Since unexpected troubles occur at construction
stage, TANESCO together with Consultant must hold periodical schedule meeting with
manufacturers and EPC contractor on daily, weekly, monthly basis in order to communicate
smoothly. If there is any delay; it is necessary to take appropriate countermeasures.

c) Safety Management

Safety is the first priority at the construction stage. TANESCO together with Consultant must
request the EPC contractor to submit work plan in advance including safety management
system, and check its content, and secure daily safe working conditions. It is also important
to set a health and safe committee consisting of TANESCO, Consultant, manufacturers and
EPC contractor and share the information about troubles and issues.
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Figure 9-6 Mtwara GTCC Project in TANESCO
Project Manager
Safety Officer
Mechanical Electrical - . - Document
. \ Civil Engineer | | Labor Division
Engineer Engineer Management

Figure 9-7 Organization Structure for Mtwara GTCC Construction Stage (Draft)

(2) O&M Organization for Mtwara GTCC Power Plant

O&M organization for the new plant will be same as the organization of that of Kinyerezi Il GTCC
power plant.

After COD of the Mtwara GTCC power plant, the power plant organization will be transferred to
the power generation division. The draft organizational structure is shown in Figure 9-8.

The staff for the Mtwara GTCC power plant can be secured from other power plants and head
offices of TANESCO, as well as Kinyerezi Il. In case of staff shortage, the Project manager should
recruit new or mid-career employees from outside the company.

At the existing power plants, TANESCO’s operators record and confirm daily operation data but
do not manage plant performance by collecting performance data periodically. After GTCC starts
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operation, it is important for stable facility operation to learn how to manage facility performance
periodically and detect troubles in advance.

Sea water cooling system is the technology to be introduced as first time in Tanzania. Technical
support (education and training) for the system management is necessary together with the
operation management for the entire power plant (periodical performance management,
accumulating management for capacity factor).

Regarding maintenance, the periodical inspection is conducted based on manufacturer’s
recommendation for the existing GT power plants, Kinyerezi I, Ubungo 1. However, TANESCO
does not keep spare GT hot parts. Therefore, it takes long time to recover from troubles because
TANESCO needs to purchase them from manufacturers each time. It is important to keep spare
parts and secure maintenance budget for troubles. And, in order to continue stable facility operation
after COD, it is necessary to incorporate the expenses for LTSA and RMS services of manufacturer
in the project cost.

In June 2016, TANESCO experienced a serious trouble as the compressor blade of GT #3 was
damaged at Ubungo 1. The GT stopped generation for about 6 months. This incident revealed that
TANESCO needs to improve O&M skill through GT manufacturer’s support with LTSA and
monitoring facility status. In addition, TANESCO understands that maintenance is necessary to
keep facilities stable for a long term. Based on this incidental experience, TANESCO needs to plan
daily and long-term maintenance, to manage maintenance records, to make facility diagnoses, to
train O&M staff, and to systemize budget management.

Based on this background, for stable and efficient long-term operation, it is necessary to monitor
plant facilities, manage operation data, conduct appropriate maintenance and deal with facility
troubles. To enable these items, the following methods are preferable;

1) LTSA/RMS with GT manufacturer in the Project

2) Capacity building program in the next stage such as O&M support including RMS for the entire
plant system?® and the training program for O&M staff by Utilities. In addition, technical support
is also necessary about security, safety, quality management, and environment. An example of 2)
is as shown in Figure 9-9, K-VaCS (Kansai - Value Creation Service, provided by the Kansai
Electric Power Co., Inc.).

GT manufacturers provide supports/services related to the operation of GT. However, they do not
provide services, which will manage the operation of the entire power plant. K-VaCS, which is
based on the knowledge of electric power company, is a typical service provided to help operate
and manage the entire power plant. It has already been applied at overseas power plants.

% It is possible to transfer RMS for GT by GT manufacture to Utilities” integrated RMS for whole plant system.
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Figure 9-8 Organization Structure for Mtwara GTCC Power Plant (Draft)
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Figure 9-9 Overview of K-VaCS by the Kansai Electric Power Co., Inc.
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(3) Education and training for Mtwara GTCC Power Plant

Education and training are mainly provided through OJT by the EPC contractor, during the
construction and test phase. The Consultant also trains and educates TANESCO’s power plant
construction staff, operation and maintenance staff. The trainings are provided from the period of
contractor selection until the end of guarantee period. This can contribute to TANESCO's technical
strength improvement.

At present, the instruction program is the major opportunity for TANESCO staff to learn O&M
skills. This program is based on user’s manual that the manufacturer provides during construction.
The trainees, who undergo this program, impart the training to the other staff of the same power
plant through OJT. TANESCO does not have any original training program to continuously build
the capacity of technical staff. The instruction program by the manufacturers is not sufficient to
continuously build the capacity of technical staff and enhance their technical skills.

JICA Study Team believes that, in order to stable operate the generation facilities for a long term
of more than 25years, TANESCO needs the support of manufacturer through their LTSA/RMS and
the support of Utilities, who have vast experiences in thermal power plant operation, through the
capacity building program. TANESCO is keen to have a capacity building program for the Mtwara
GTCC power plant. K-VaCS is one of the useful program for the capacity building.

JICA Study Team proposes the following items as the capacity building program after COD
- Onsite O&M support by technical engineers
- Operation support through RMS for whole plant system
- Advise on optimization of maintenance and inspection plan
- Training programs at utilities’ training facilities

For the purpose of the capacity building, technical support should be provided at Kisiwa site,
TANESCO’s training center, and/or trainer’s training center several times a year. For reference, as
the training items for the seawater cooling system, as TANESCO will operate and maintain a
seawater cooling system for the first time.

1. Daily O&M management
- Monitoring of performance (conductivity of hot well etc.)
- Detection of trouble trends

2. Planned maintenance
- Scope and important viewpoint of maintenance
(disassembly inspection, anti-fouling paint etc.)

3. Unplanned maintenance
- Root cause analysis (leakage from condenser tube etc.)
- Recovery method (maintenance and operation)
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9.3

9.3.1

9.3.2

ORGANIZATION FOR 400KV TRANSMISSION LINES CONSTRUCTION AND O&M
Construction Organization for the Transmission Lines

The organization of the transmission line construction department is managed by Manager-Projects
(Transmission & Distribution) under jurisdiction of Deputy Managing Director (DMD)
Transmission at the top.

As shown in Figure 9-10, the construction management system is managed by the Chief Engineer
with several engineers under the Site Manager Transmission.

At the headquarters, under the Senior Manager-Projects, the Manager-Projects (Transmission &
Distribution) and the Site Manager Transmission perform mainly process management, quality
control, safety management, and cost control confirmation.

At the site, the Manager-Projects (Transmission & Distribution) and the Site Manager
Transmission mainly perform witness works (basic lifting test, pile driving test, steel tower
assembly inspection, overhead wire inspection, final inspection, etc.). In this Project, the
transmission line route length is 270km and the number of steel towers is about 700. Therefore,
support from the O & M team will be required.

O&M Organization for the Transmission Lines

As for the management system of O & M, the six zone offices shown in Figure 9-10 will be
responsible for maintenance of transmission lines and substations.

O&M organization of the transmission lines is shown in Figure 9-10.

© : Maintenance and maintenance work of the 400 kV transmission line Mtwara - Somanga
will be managed by South West office.

Deputy MD - Investment Deputy MD - Transmission

——— -

Senior Manager

Senior Manager - Projects

Transmission

I
I Manager - Projects | Manlager Man|ager
(Transmission & Distribution) Transmission Substation
Principal| Engineer Principal| Engineer
Transmission Transmission
[ 1
Site Manager Site Manager
Transmission Distribution
[ Zone Office (6)
Chief Engineer Lake (Mwanza)
Engineer A Northern ( Tanga)
Engineer B Central ( Dodoma)
Engineer C Coast ( Dar es salaam )
Engineer D © South West (Mtwara)
Southern Highland ( Iringa)

( Construction Organization ) ( O&M Organization )

Figure 9-10 Construction and O&M Organization for Transmission Line (Draft)
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9.3.3 O&M Organization for Zonal Office

The organization for the zonal office is divided into 4 departments with engineers under the
principal engineer as shown in Figure 9-11. Under each engineer, there are 2 technicians, and under
each technician there are about 2 artisan workers.

Principal Engineer

]
Protection Transmission Heavy current Light current
Engineer Engineer Engineer Engineer
|
Technician
(2 staffs )
| Remarks
Artisan Heavy current : Substation & Power equipment
(2 staffs ) Light current : Communication & IT

X Transmission team : Engineer (1), Technician (2), Artisan (2)

Figure 9-11 O&M Organization for Zonal Office

9.3.4 Current Operation & Management of Zonal Office

In accordance with the annual plan for operation and maintenance, the maintenance teams of the
zonal office patrol the existing transmission lines for the following inspection and repair works by
the transmission team as shown in Figure 9-11.

The transmission team inspects the necessary electrical clearance under the transmission line,
including new obstacles such as rivers, canals, structures under construction, roads, trees, railroads,
MV & LV distribution lines, telephone lines, and trees.

Especially in the rainy season, many trees are fallen down due to wind and rain, so the number of
patrols for maintenance inspection will be more than the patrols in the dry season. The transmission
team intensively inspects the crossing points of the railroad and the main roads, as they are
important inspection points.

The current inspection organization for the transmission lines, its size and the items to be inspected
are considered to be sufficient for the current situation.

This new 400kV transmission line will be the main transmission line in TANESCO, after the
completion of this project, so it is necessary to increase the number of patrols and add new items
for inspection during the patrol as explained in the Section 9.3.4. The new inspection items are
required for the higher voltage level and bundled quad conductors.

9.3.5 Maintenance Items to be conducted in the Future

It is recommended to add the following items to the current inspection items.
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- Number plates, phase plate, danger boards

- Detect missing bolt and steel members

- Detect mal condition of insulator assemblies such as split pins, cotter pins, hangers and etc.
- Detect mal condition of spacers

- Detect punctured insulator

- Detect corona and sound phenomena on conductors and vibrations

- Check tower foundation and check footing earth resistance measurement.

- Ground erosion around tower foundation.

The transmission team already has sufficient knowledge and experience for the maintenance of the
transmission line, however it is necessary to increase the number of patrols and inspection, since
it is the first time to conduct maintenance works for 400kV four (4) bundled conductors
transmission line.

The cost of maintenance for the transmission line is estimated as below.

a) Periodic Transmission Line Patrol and Inspection

[ 400kV New Mtwara Substation — 400kV New Lindi Substation ]
Transmission team (5people): 4 times/year 1 day/time
Engineer: 20 engineers-day/year
Vehicle: 4 vehicles-day/year

[ 400kV New Lindi Substation — Somanga Substation ]
Transmission team (5people): 4 times/year 3 days/time
Engineer: 60 engineers-day/year
\ehicle: 12 vehicles-day/year

b) Experts Training

[ 400kV New Mtwara Substation - 400kV New Lindi Substation ]
Transmission team (5people) + other transmission engineer (5 people):
1 time/year 3 days/time
Engineer: 30 engineers-day/year
\ehicle: 6 vehicles-day/year

[ 400kV New Lindi Substation - Somanga Substation ]
Transmission team (5people) + other transmission engineer (5 people):
1 time/year 3 days/time
Engineer: 30 engineers-day/year
\ehicle: 6 vehicles-day/year

¢) Repairing works

[ 400kV New Mtwara Substation - 400kV New Lindi Substation ]
Transmission team (5people): 2 times/year 1 day/time
Engineer: 10 engineers-day/year
Vehicle: 4 vehicles-day/year

[ 400kV New Lindi Substation - Somanga Substation ]
Transmission team (5people): 5times/year 1 day/time
Engineer: 25 engineers-day/year
Vehicle: 10 vehicles-day/year

#< Depending on the work content, a construction company also participates.
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9.4 ORGANIZATION FOR 400KV SUBSTATIONS CONSTRUCTION AND O&M
9.4.1 Construction Organization for Substations
In July 2017, JICA Study Team conducted a field survey of the 132kVV Mahumbika substation,
which is under construction. At that time, there were more than 5 staffs, including the construction
manager. The construction manager was also in charge of the 132kV Mtwara substation under
construction. The photos of the 132kV Mahumbika substation, which is under construction, are
shown in Figure 6-5.
9.4.2 O&M Organization for Substations
JICA Study Team conducted a field survey of the
220kV Ubungo substation. The substation is located @
next to the Ubungo Il power plant and has 220kV
double bus system, 220/132kV transformers, 132kV al o&m
bus system etc. Figure 9-12 shows the organization for Group1-4 | )
the 220kV Ubungo substation. Group 1-4: Operation Team (2 staffs/each)
There are four groups for operation (Group 1-4) and [\ ore!s.2 maintenance team in each zone. §
group . : ’ 220kV Ubungo Substation
supervisor and an engineer. Therefore, totally there are
10 staffs.
There is a maintenance team in each zone. They conduct inspection and maintenance by rotation
for all substations in the assigned zone. There are main five zones other than Mtwara. 43 staffs
belong to the team of Dar es Salaam. 15 staffs belong to the team of Iringa. 17 staffs belong to the
team of Dodoma. 23 staffs belong to the team of Mwanza. 17 staffs belong to Tanga.
In addition, three engineers (Protection, Heavy current, and Light current) work in Mtwara area.
lS:)aaI;:ri (43) Irringa (1 5) Dodoma (1 7)
Mwanza (23) Tanga (17) (Mtwara) (3)
Figure 9-13 Organization Structure for Maintenance
9.4.3 Recommendation for 400 kV New Mtwara and New Lindi Substations

Based on the JICA mission on January 2020, TANESCO is planning to dispatch Project Manager
and at least 4 engineers including the works for transmission line at the construction stage. On the
other hand, 10 staff is under consideration for Operation.
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[Construction] [Operation]
Project Manager Supervisor )
Substation Transmission

— { Engineer

(1)

High Current Protection Light Current Civil o&M
Engineer Engineer Engineer Engineer Group 1-4

(8)

Figure 9-14 Organization Structure for Construction Stage and Operation Stage (Draft)
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CHAPTER 12 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

12.1 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

12.1.1 Project Description

(1) Background of the project

1)

2)

3)

GDP growth and Increase in Power Demand

According to the Power System Master Plan 2016 Update published by the Ministry of Energy
and Minerals, the past GDP growth rate of Tanzania was average 7% per year, and the future
GDP growth rate will be continued with the same GDP growth. Gas development,
establishment of transportation infrastructure, increase of Foreign Direct Investment (FDI),
level of education, construction of communication facilities and construction of modern
households are major drivers for the continued GDP growth and the future power demand
growth rates in the industrial and commercial sectors are expected to be more than 10%. In
fact, the annual growth rate of electric power demand from 2006 to 2011 in the industry sector
and commercial sector was more than 10% and it is typical phenomenon in developing
countries, according to the Project for formulation of Power System Master Plan in Dar es
Salaam and Coast Regions and Review of Power System Master Plan 2012, which was
implemented with the support from JICA. As the urbanization proceeds, the energy sources
are expected to shift from biomass (wood and charcoal) to other modern energy sources such
as electricity power, gas and petroleum products. This is also a driver of power demand
increase. In addition, when the power shortage is gradually relieved toward the year 2020,
power demand will grow at higher rate. The maximum total power demand of the national
grid was about 850MW in 2012, reached 1,041MW in 2016, and recorded 1,051MW in June
2017.

Installed capacity to meet the demand

Tanzania’s current installed capacity connected to the grid is around 1,500MW (1,468 MW,
September 2017). The breakdown is as follows; Gas 812.32MW (55.35%), Hydro 567.7MW
(38.68%), Liquid fuel 77.04MW (5.25%), Biomass 10.5MW (0.72%), and total 1467.56MW
(100.00%). In addition, total installed capacity off grid was about 82MW. In the off grid power
system, there are often planned outages in the peak time because of the supply shortage.

As described above, the power demand is expected to increase at the rate of around 10% per
year (expected growth rate is between 8.7% and 12.6%: PSMP 2016 Update). To meet this
growing demand, the power supply capacity is also to be increased. According to PSMP 2016
Update, the expected power demand (peak demand) is between 1,930MW and 2,190MW,
while the current installed capacity is about 1,500MW.

In order to meet the increasing power demand and to achieve the aims to be a middle-income
country by 2025, power development is one of the priority items in Tanzanian development
plan “Tanzania Five Year Development Plan Phase 1l (2016/17-2020/21).

Gas utilization promotion

Gas-fired power plants are positioned as major new power sources. Tanzanian energy policy,
National Energy Policy 2015, states enhancing security of power supply through effective use
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4)

of available energy resources as one of the policy’s objectives. One of the actions to achieve
this objective is to ensure diversification of energy resources in electricity generation. For
about two decades, hydro systems supplied about 80% of electricity needs in Tanzania. The
discovery and commercialization of natural gas in 2004 coupled with persistent poor
hydrology significantly changed the generation mix. In PSMP 2016 Update, generation mix
was established to avoid dependence on single energy source and to be balanced to maintain
the security of electricity supply, and seasonal variation of energy generated and vulnerability
to climate change was taken into consideration. As a result, gas fired power accounts for 40%
of energy generation by 2040 in PSMP 2016 Update.

Relation to the Climate Change policy

As a new climate action plan, Tanzania submitted its Intended Nationally Determined
Contributions (INDCs) to the UN Framework Convention on Climate Change (UNFCCC) in
accordance with the decision 1/CP.20. According to the INDCs, Tanzania will reduce
greenhouse gas emissions economy wide between 10-20% by 2030 relative to the BAU
scenario of 138 - 153 Million tons of carbon dioxide equivalent (MtCO2e) gross emissions,
depending on the baseline efficiency improvements, consistent with its sustainable
development agenda. The emissions reduction is subject to review after the first Biennial
Update Report (BUR). In order to meet this mitigation contribution, one of the intended action
in the energy sector is “expanding the use of natural gas for power production, cooking,
transport and thermal services through improvement of natural gas supply systems throughout
the country.” Thus, this project is in line with this action plan.

(2) Proposed Mtwara Power Plant

1)

2)

General description

The proposed 300 MW class thermal power plant project in Mtwara district, will form a part
of the base power generation tool and connect to TANESCO’s 400 kV grid to Dar es Salaam
via Somanga Substation.

Location

In terms of the fuel gas supply, currently the Mnazi bay gas field is being developed in
southern Tanzania, and a new pipeline was constructed from Mtwara to Dar es Salaam along
the coastal area of Tanzania. The gas fired power plant need to ensure the stable fuel supply
and the cooling source (i.e. seawater or freshwater) Therefore, the gas-fired power plant
location was selected along the coastal area near this pipeline. Considering the constraint on
land availability near Dar es Salaam area, and meeting the future power demand in Costal
southern area of Tanzania, the proposed power plant is planned in Mtwara.
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Proposed Mtwara Power Plant site

@“——| Connection point to the 400kV
transmission line

Mtwara

Source: JICA Study Team using background map of Google Earth
Figure 12-1 Location of the Proposed Power Plant

Source: JICA Study Team using background map of Google Earth
Figure 12-2  Adjacent Area of the Kisiwa Site

The proposed site is in Kisiwa in Mtwara District in Mtwara Region, 400km south of Dar es
Salam, Tanzania. The site is characterised by a gentle slope land and is approximately 0 m to
30 m above sea level, north of the trunk road B2 near Kisiwa village center. The south-eastern
corner of the site is the highest elevation about 26 m and gradually decreases with a gentle
gradient toward the northwest. The west side of the site faces the Kisiwa Bay and
approximately 200 m along the coastline except the sandy beach at the northwest end has a
slope of about 10% toward to the seashore.
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3)

4)

5)

6)

Project duration

The overall time estimated for procurement, delivery, installation, testing and commissioning
of the generating sets is tentatively estimated as 29-32 months.

The power plant has an estimated life span of more than 25 years as long as the plant
equipment and associated infrastructure are well maintained.

Power plant components

The proposed configuration of the power plant is a Gas Turbine Combined Cycle (GTCC)
Power Plant of nominally 300 MW class capacity is assumed, with configuration of one or
two power blocks each consisting of two gas turbine generators, two heat recovery steam
generators and one steam turbine generator.

The proposed plant will also include the plant equipment necessary for operations of
equipment such as cooling water system, water treatment system, fire protection and fighting
system, ventilation and air conditioning system, electrical distribution system, battery system,
lighting system, and plant control system.

Other treatment and storage facilities required include filtered water storage tank, fire water
storage tank, water supply treatment plant, wastewater treatment plant, and water intake and
discharge facility.

Related Facilities

a) Gas pipeline

The power plant will use natural gas as fuel. This will be supplied by the Tanzania
Petroleum Development Corporation (TPDC) through a gas pipeline that connects to a gas
valve station of an existing natural gas pipeline from Mnazi Bay to Dar es Salaam. The
16km gas pipeline that would connect to the Project will be developed exclusively for the
Project. TPDC will be responsible for the new gas pipeline construction, management,
operation and maintenance. A separate EIA report has been prepared exclusively for this
gas pipeline.

b) Access road

Existing roads and tracks will be used for material transport. Besides upgrading and
widening of existing roads for this purpose, a new access road, (approximately 700m) that
connects the Project Site to the Kisiwa/Mgao Road, needs to be constructed. A separate
EIA report has been prepared exclusively for this access road.

c) Water supply pipeline

The proposed water supply will be provided by the Mtwara Urban Water Supply and
Sewerage Authority (MTUWASA) from wells located near The Mbuo River. TANESCO
is fully responsible for the new pipeline construction and a separate EIA report has been
prepared exclusively for this water pipeline.

Project Site Area

The site location is a plot space with dimensions of approximately 1km x 2km, the site can
accommaodate an additional GTCC within it as marked in white, refer to Figure 12-3. The area
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covered by the proposed power plant is approximately 200m x 500m within this area (Figure

12-3).
Building for ‘
maintenance \
service supplier

Source: JICA Study Team using background map of Google Earth

Figure 12-3 Preliminary Site Layout of the Power Plant Site
7) Resources

a) Fuel

Fuel gas will be supplied by TPDC and fresh water will be supplied by MTUWASA. As
to the cooling system of the steam turbine condenser, JICA Study Team evaluates
technologies and economics of a once-through cooling system. As a result, it is
recommended to use the seawater-cooled condenser. Power output from each generator
shall be supplied to 400kV new Mtwara substation.

b) Water

It is anticipated that the plant at Kisiwa would require approximately 300m?®/day water
supply. It will be supplied by deep wells near the project area. The water will be used for
fire-fighting, portable and service water, boiler demineralized water, closed circuit and
water washing.
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8) Project activities

a) Mobilization phase

Acquisition permits, access route selection, clearance of vegetation, topographic survey
and geotechnical investigation works, establishment of camps, internal isolation fence,
identification of construction materials, mobilization of equipment during the
preconstruction phase.

b) Construction phase

The construction phase will include access/approach road, transportation of construction
materials, construction of power plant foundations and piling, installation of mechanical
equipment, installation of electrical equipment, installation of plant control system,
construction of civil and structural elements, construction of administration and control
buildings, , construction of a guard house, water treatment, workshop and storage, fuel
supply system, construction of switchyard, construction of transmission lines and
substations, test operations, performance test and staff training.

Construction material: For the procurement of construction material, two quarry
companies with necessary permits are identified near the project site. One is located about
30km to the west supplying low grade aggregate and the other one is located about 90km
to the west supplying high grade aggregate.

Waste disposal: For the waste disposal, one landfill site run by Mtwara municipal council
is confirmed with an environmental officer of the council (Figure 12-4). Hazardous waste
will be treated before the disposal by a licensed waste management company.

Figure 12-4 Landfill Site operated by Mtwara Municipal Council

c) Operation phase

The operation phase will encompass site maintenance works, repair and maintenance of
the power plant, transmission line to Somanga and associated substations.
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(3) Mtwara-Somanga 400kV Transmission line and 400kV substations

1)

2)

General description

The objective of the project is to improve the power supply in Tanzania. The project also
intends to reduce the duration and frequency of power interruptions to the coastal regions,
improve voltage conditions at consumer's premises, reduce power system losses, increase
customers, and improve the power line capabilities for smooth power transfer to the coastal
regions and beyond.

The project is expected to involve acquisition of a wayleave corridor land for the construction
of a 400 kV transmission line between Mtwara and Somanga. The planned transmission line
(about 270 km) with 52 meter standard width of wayleave (Right-of-Way) and the expected
number of transmission line towers is approximately 700. It is in the middle of this ROW,
from where all structures will have to be removed, that the line will be built.

Approximately 22 months is adopted as the construction period of the 400kV Transmission
Line from Mtwara to Somanga (about 270km) subject to 3 divisions of the transmission line.
Based on the past actual experience of a similar project, 22 months is adopted as the
construction period of the 400kV Substations.

During construction, temporary construction camps and access roads can be constructed
where required. The location and extent of these components are however not known at this
stage of the project.

Location

a) 400KV transmission line from Mtwara to Somanga

The proposed line will be built from Mtwara to Somanga. Most sections of the proposed
transmission line are expected to run close to the major road between Mtwara and Dar es
Salaam as shown in Figure 12-5 with some variations in areas where alternative alignments
have been developed (Figure 12-6). The planned line a length of about 270 km will
interconnect three substations (S/S) in Mtwara, Lindi and Somanga. The line route is
located in the coastal area of Tanzania between 39°15” and 39°59' east and 8°26” to 10°11°
south of equator (Figure 12-5). The line is partitioned in seven sections between Mtwara
and Somanga.
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Somanga

Proposed 400 kV transmission line

Lindi

Mtwara

Source: JICA Study Team using background map of Google Earth

Figure 12-5 Location of the Proposed 400kV Transmission Line
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Source: JICA Study Team using background map of Google Earth
Figure 12-6 Route Alternatives of the 400kV Transmission Line between Mtwara and Somanga

b) 400kV Substation

The location of the 400kV Lindi substation and the 400kV Mtwara substation is shown in
Figure 12-7 and Figure 12-8 below.
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Lindi

400kV Lindi substation

400kV Mtwara substation

Mtwara

Source: JICA Study Team using background map of Google Earth

Figure 12-7 Location of the 400kV Substation in Mtwara and Lindi

Source: JICA Study Team

Figure 12-8 Situation of 400kV Lindi Substation
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3) Major Project Component

a)

b)

Transmission Line

The proposed 400 kV transmission line consists of conductors, earthwires, optical
groundwires, and transmission towers. Transmission towers will be self-supportive steel
lattice structures that will be built on in-situ reinforced concrete.

Transmission towers will carry both 400kV and 132kV lines for an approximate length of
8km from Mtwara to Lindi substations. Also, new 132kV transmission lines from 400kV
Mtwara substation will connect with existing 132kV Mtwara and 132kV Mahumbika
substations. From 400kV Lindi Substation, 400kV electricity lines will be connected to
the existing Somanga substation. In the future, there are plans to develop a 400kV cross
border transmission line to Mozambique. This line will be connected to the 400kV Mtwara
substation.

Mtwara Substation

400kV Mtwara substation is expected to adapt GIS and major components are as follows.

- 400/132 kV transformers
- 400kV Reactors
- Gas Insulated Switchgears (GIS) and Air Insulated Switchgears (AIS)

The Mtwara substation covers an approximate area of 3ha. The preliminary layout of the
400kV Mtwara Substation is as shown as shown in Figure 12-9.

Source: JICA Study Team
Figure 12-9 Preliminary Layout of the 400kV Mtwara Substation
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c) Lindi substation
Major components of 400kV Lindi substation are as follows.

- 400KV feeders to Somanga, Mtwara, and Masasi
- 400KV reactors
- 400/132kV transformers

The Lindi substation covers an approximate area of 6ha. The preliminary layout of the
400KV Lindi Substation is as shown in Figure 12-10.

Source: JICA Study Team
Note: This layout is for H-GIS (Hybrid GIS). In case AIS (Air Insulated Switchgear) is selected, layout will be changed.

Figure 12-10 Preliminary Layout of the 400kV Lindi Substation
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12.1.2 Legal Framework and JICA Guidelines

(1) Policies

The proposed project will have implications to several policies. Below is a brief description of the
relevant policies to the project.

1)

2)

3)

National Energy Policy, 2015

The main objective of the National Energy Policy of 2015 is to provide a framework for the
sustainable use of energy resources to ensure optimal benefits to Tanzanians and to contribute
towards the transformation of the national economy. The Energy Policy of 2015 stipulates the
promotion of energy development through the use of diverse energy sources. It also covers
cross cutting issues related to governance, sustainability, economic tools, and social and
environmental considerations.

The proposed Project will take into account the provisions of this Policy to ensure that its
activities and its operation will be implemented in an environmentally and socially acceptable
way.

The National Natural Gas Policy, 2013

The National Natural Gas Policy provides a comprehensive framework for promoting and
enhancing natural gas development in the country. The Policy seeks to maximize benefits
through optimization of value chain which includes mid and downstream activities.

Objectives that are relevant to this project include:

- To ensure the reliability of natural gas supply;

- To promote linkages between the natural gas industry with other strategic sectors of the
economy;

- To substantially improve Corporate Social Responsibility in communities neighboring
natural gas facilities and operations;

- To promote rational use of natural gas in all sectors of the economy;

- To ensure compliance with Health, Safety and Environment standards in the natural gas
value chain;

- To ensure that development of natural gas industry regionally and internationally
benefits Tanzania;

- To support activities in the natural gas industry based on gender issues and addressing
HIV/AIDS and other infectious diseases;

- To ensure maximization of benefits from the natural gas industry through PPP projects.

- The proposed development will take into account some of the objectives of this policy.
Sustainable Industrial Development Policy — SIDP, 1996

Sustainable Industrial Development Policy-SIDP (1996- 2020) (URT, 1996) is a framework
for Tanzania’s industrialization process within the short, medium and long terms perspectives.
The main objectives of the SIDP include human development and creation of employment
opportunities; economic transformation for achieving sustainable economic growth; external
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4)

5)

6)

7)

balance of payments; environmental sustainability and equitable development (URT, 1996).

The proposed power development at Kisiwa, Mtwara District will support the objectives of
this policy, which also recognizes the need for EIA prior to implementation of the projects.

National Land Policy, 1995

The overall aim of the National Land Policy (URT, 1995) is to address the various and ever-
changing land use needs and “to promote and ensure a secure land tenure system, to encourage
the optimal use of land resources and to facilitate broad-based social and economic
development without endangering the ecological balance of the environment. Specific
objectives that are relevant to the project include:

- Ensure that existing rights in land especially customary rights of small holders (i.e.
peasants and herdsmen who are the majority of the land users in the area are recognized,
clarified, and secured in law;

- Ensure that land is put to its most productive use to promote rapid social and economic
development of the country;

- Protect land resources from degradation for sustainable development.

The Project will require land, and therefore this policy will be relevant to this proposed
development.

National Environmental Policy, 1997

The National Environmental Policy of 1997 outlines six major environmental problems that
include loss of wildlife habitats and biodiversity, environmental pollution, land degradation
and deforestation (URT, 1997). The Policy stipulates that an EIA shall be mandatory for all
major projects to ensure that environmental concerns receive due and balanced consideration
in reconciling urgent development needs with long-term environmental sustainability goals.
The proposed project of thermal power generation will have to be developed taking into
account the requirements of this policy, particularly issues related to air pollution.

Water Policy, 2002

The main objective of the National Water Policy of 2002 is to develop a comprehensive
framework for sustainable development and management of the Nation’s water resources and
putting in place an effective legal and institutional framework for its implementation.

The Policy recognizes the fundamental but intricate linkages between water and socio-
economic development, including environmental services. The proposed development will
put additional demand on water in an area where already, water is a very scarce resource.

The Wildlife Policy of Tanzania, 2007

The Wildlife Policy of Tanzania promotes the sustainable conservation of wildlife and
wetland resources. The overall objectives of the Policy are (a) Protection and conservation of
wildlife and wetlands (b) Sustainable utilization of wildlife and wetlands (c) Management and
development of wildlife and wetland resources (d) Strengthen resource monitoring and
research (e) Enhance communication, education and public awareness (f) Coordinate
implementation of the policy and, (g) Foster regional and international cooperation.
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8)

)

The policy recognizes the importance of EIA as a tool that can support wise use of the resource.
The proposed site for the thermal plant does not have any large mammal remaining in the area,
with the exception of small mammals and reptile, that too have to be taken into account when
developing and implementing the project; therefore, the requirements of this policy will be
taken into account.

The National Forestry Policy, 1998

The main objectives of the Policy includes sustainable supply of forest products and services
by maintaining sufficient forest area under effective management; increased employment and
foreign exchange earnings, ecosystem sustainability through forest conservation, enhanced
national capacity to manage forest sector.

The Forest Policy recognizes that investment projects in forest areas may cause adverse
environmental impacts. EIA must be conducted in order to ensure damage to the environment
is avoided and possible mitigation measures are provided. Although there are no forest with
the conservation status in the proposed site, remnants of trees and shrubs are likely to be
affected by this development and some of them may be of valuable nature and these will have
to be taken into account.

The National Employment Policy, 2008

The National Employment Policy (2008) aims to identify potential areas for employment and
to lay down strategies of how to utilize such opportunities in promoting employment in the
country. The proposed Project provides avenues for employment opportunity and thus
supports the national employment policy. Employment opportunities arising from this Project
should be extended to all people in terms of skills, numbers and groups (youths, women and
others as per the Policy).

(2) Laws and regulations

1)

2)

The Environmental Management Act, 2004

The Environmental Management Act No 20.of 2004 (Cap 191) provide comprehensive
environmental framework that is intended to streamline management of the environment in
Tanzania. Part VI of this Act and in particular Section 81- 103 provides the requirements for
EIA and critical aspects that have to be adhered to when undertaking EIAs in Tanzania. The
Act makes EIAs mandatory prior to the development of any project. The Act is directly
relevant to the proposed development as it calls for full and detailed environmental
assessments for such projects.

Environmental Impact Assessment and Audit Regulations, 2005

The Environmental Impact Assessment and Audit Regulations provides details on how an EIA
and Audit can be conducted. It also list potential projects that shall require mandatory EIA in
Tanzania. The First Schedule and in particular item # 7 makes reference to energy projects
that require mandatory EIAs. Item 7 (i) which refers to production and distribution of
electricity, gas, steam and geo thermal energy is relevant in this case because this project falls
into the category of projects requiring mandatory EIA. This EIA is responding to these EIA
Regulations and highlight critical areas that require attention of the developer and other
stakeholders.
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Other EMA (2004)-Related Regulations

The Project will be required to adhere to various provisions and standards stipulated in the
below-listed regulations in order to comply with Section 141 and Part IX of EMA (2004).

- Environmental Management (Air Quality Standards) Regulations, 2007,

- Environmental Management (Soil Quality Standards) Regulations, 2007;

- Environmental Management (Water Quality Standards) Regulations, 2007;
Note: the standards are for waste water effluent discharge and drinking water.

- Environmental Management (Solid Waste Management) Regulations, 2009;

- The Environmental Management (Control of Ozone Depleting Substances) Regulations,
2007; and

- Environmental Management (Hazardous Waste Control and Management) Regulations,
2009.

National Environmental Standards Compendium (NESC), 2009

The National Environmental Standards Compendium (NESC) is a collection of various
standards prepared at different times. The NESC consist of three parts. Part One comprises
standards that require compulsory compliance, which includes standards for industries with
peculiar effect to the environment. Part Two consists of standards that may be implemented
on voluntary basis. These include guidelines, codes of practice that can be enforced
voluntarily by way of self — regulation. Part Three has the requisite test methods that should
be followed when testing for compliance.

Although these are national standards, the NESC states that the standards “are to be reviewed
independently to reflect sector specific needs as regulated by the National Environment
Management Council”. Most of the compulsory standards in the NESC are relevant to the
proposed thermal power development project in Mtwara region and Lindi region. These
include standards such as:

- TZS 860 — 2005 Municipal and Industrial Wastewater

- TZS 845 — 2005 Air Quality Specification

- EMDC 2 (1778) Air Quality — Vehicular Exhaust Emissions Limits

- EMDC (1777) Protection against ionizing radiation —Limits for Occupational Exposure

- EMDC 6 (1733) Acoustics- General Tolerance Limits for Environmental Noise

- EMDC 5 (3453) For hand arm and whole body vibration

- EMDC 5 (3454) For vibration at sensitive site including residential areas (subsonic/air
over) vibration.

This project will have to comply with those standards to safeguard the environment and the
people.

Environmental Management (Standards for the Control of Noise and Vibration
Pollution) Regulations, 2015

The main objective of these regulations includes:

- To ensure the maintenance of a healthy environment for all people in mainland Tanzania;
the tranquilities of their surrounding and their psychological well-being by regulating
noise and vibration levels;

- Prescribe the maximum permissible noise and vibration levels from a facility or activity;
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- Provide for the controls of noise and vibration and mitigating measures for the reduction
of noise and vibration;

- Set baseline parameters on noise and vibration permissible levels based on a number of
practical considerations and acceptable limits;

- Enforce minimum noise and vibration limits prescribed by the National Environmental
Standards Committee;

- Help developers such as industrialist to keep abreast with environmentally friendly
technologies;

- Ensure protections of human health and the environment from various sources of noise
and vibration pollution.

Regulation 9 refers to the permissible noise levels and tolerance limits for environment
vibrations. These are noise levels measured during the day (06:00am to 10:00pm) and the
night (10:00pm to 06:00am). Part 1V of the First Schedule provides allowable noise levels
from construction sites to buildings other than homes, institutions of higher learning, homes
for disabled persons is 75 dBA during the day and 65 dBA during the night. Part | of the First
Schedule provides the permissible noise levels for general environment; in industrial area is
70 dBA during the day and 60 dBA during the night. Part VI of the First Schedule provides
the maximum noise level from a place of entertainment or establishment in the Noise Control
Zone. According to these regulations, excessive vibration will not be permissible anywhere
within 10 meters of residence, hospital, schools, or other premises in which people could
reasonably expect to be free from undue annoyance and nuisance caused by vibration.

These regulations also provide directives on how to carry out monitoring of the impact of
noise and vibration. The proposed development at Mtwara region and Lindi region must
adhere to the provisions of these regulations.

The Electricity Act, 2008

The Electricity Act provides for the facilitation and regulation of generation, transmission,
transformation, distribution, supply and use of electric energy and to support to broader trade
in electricity and the planning and regulation of rural electrification and related matters.

The Act provides requirements for obtaining licenses for (a) generation (b) transmission (c)
distribution (d) supply, (e) physical and financial trade in electricity and electrical installation.
Any person intending to conduct any of the activities stipulated in Subsection 1 of Section 8
of this Act must apply for a license to the Energy and Water Utilization Regulatory Authority
(EWURA).

The Land Act and Village Land Act, 1999

The Land Act 1999 (Act No 4 of 1999) and the Village Land Act 1999 (Act No 5 of 1999)
provide the legal framework for the implementation of the Land Policy. The two Acts address
various issues including defining the legal framework for land tenure system, and how land
can be used for social and economic development. The Acts also define issues of land
acquisition and compensation to affected people. The Village Land Act addresses land tenure
issues with specific reference to land within the village jurisdictions, defining tenure, access
and use of such land as well as responsibility for management of the land. The proposed
development will require land and therefore the provisions of this Act will be taken into
account.
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11)
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The Land Regulations, 2001
Five regulations are relevant to this project as follows:

- The Land (Compensation Claims) Regulations, 2001;

- The Land (Assessment of Value of Land for Compensation) Regulations, 2001;
- The Land (Allocation Committees) Regulations, 2001;

- The Land (Conditions of Right of Occupancy) Regulations, 2001; and

- The Land (Disposition of Right of Occupancy) Regulations, 2001.

The Project proponent will have to comply with these regulations during the assessment of
any land value, relocation, resettlement and compensation processes.

Land Acquisition Act, 1967

The Land Acquisition Act, (Act No. 47 of 1967) provides for compulsory acquisition of land
for public interest and in connection with development aspects. Part 11 (b) of the Act refers to
issues related to compensation and procedures that have to be followed when land is acquired.
These procedures are also outlined in the Regulation for the Land Act and include issues of
fair and prompt compensation to affected persons. The proposed development will need land
for its development therefore; the provision of this Act will have to be taken into account in
this EIA.

The Local Governments (District Authorities) Act, 1982

The Act requires the Registrar of Villages to register an area as a village and issue a Certificate
of Incorporation to the village, which enables the Village Council to become a corporate body
with a perpetual succession and official seal. In its corporate name, a village is capable of
suing and being sued and is capable of holding, purchasing or acquiring any movable or
immovable property in any other way.

The Mtwara District Council, which will be affected by this Project, have the mandate to
intervene on any local issues that may be related to the project. These are issues such as access
to water bodies for local use, settlement etc.

Energy and Water Utilities Regulatory Authority Act, 2003

The Energy and Water Utilities Regulatory Authority (EWURA) (Act # 11 of 2001 and # 8 of
2003 (URT, 2006) establish a Regulatory Authority in relation to energy and water utilities
and outlines its modus —operandi. The Authority is responsible for regulating energy
development and water utilities in Tanzania and requires relevant developers to obtain permits
and authorization from EWURA for any proposed development. The proposed development
includes power generation, which requires permits. TANESCO as the main beneficiary has or
is already allowed to establish and run such facilities in Tanzania and prior approval may not
be necessary.

Water Resources Management Act, 2009

The Water Resources Management Act, 2009 provides a framework for the management and
utilization of water, taking into account domestic, social, industrial and environmental needs.

The Act provides principles and objectives of Water Resources Management, which includes
among others (a) meeting the basic human needs of present and future generation (b)
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16)

promoting equitable access to water (c) promoting the efficient, sustainable and beneficial use
of water in the public interest (e) protecting biodiversity, especially the aquatic ecosystem (f)
providing a system for the management of the resources and implementation of international
obligations.

The Act directs the need to apply and pay all required fees for water utilization permits. It also
directs the adoption of integrated water resource management approaches and the application
of principles such as (a) precautionary principle (b) polluter pays principle (c) the principle
of ecosystem integrity, to mention some.

The proposed development will be located in areas that might result to polluting water bodies
and it will also require water for its operations and therefore, the provisions of this Act will
be taken into account in order to safeguard this scarce resource.

Forest Act, 2002

The Forest Act, (No.14), provides for the management of forests in order to enhance the
contribution of the forest sector to the development of Tanzania and the conservation and
management of natural resources. Also, the legislation fosters ecosystem stability through
conservation of the forest biodiversity, water catchments and soil fertility. The implementation
of this Act falls under the jurisdiction of the Ministry of Natural Resources and Tourism. The
site for the proposed development is not located in a forested area. However, it may impact a
small part of mangroves.

The Wildlife Conservation Act, 2009

The Wildlife Conservation Act provides for the management and utilization of wildlife
resources in Tanzania. Part 11, Section 5 (1) (a-m) of the WCA specifies the objectives of the
Act, which include among others (a) To protect and conserve and administer areas with great
biodiversity, including wetlands. (b) Protect and conserve wildlife resources and its habitats
in game reserves, wetland reserves, game controlled areas, Wildlife Management Areas,
dispersal areas, migratory routes corridors, buffer zones and all animals found in areas
adjacent to these areas.

The Act stipulates various provisions including making it illegal for any off take of wildlife
resources that is not regulated or authorized. It calls for the adoption of management tools
such as management plans; environmental impact assessment, wildlife impact assessment and
environmental auditing and monitoring in case development is taking place in wildlife
resource areas. Wildlife in this Act includes large and small mammals, reptiles and the habitat
in which these are found. The Ministry of Natural Resources and Tourism is responsible for
implementing this Act.

The National Land Use Planning Commission Act, 1984

The National Land Use Planning Commission Act, (No.3), 1984, established the National
Land Use Planning Commission (NLUPC), as the principal advisory organ of the Government
on all matters related to land use. The NLUPC is responsible for ensuring that land resources
are used in sustainable manner taking into account the need for land use plans.

The Industrial and Consumers Chemicals (Management and Control) Act, 2003

The Industrial and Consumers Chemicals (Management and Control) Act No 3 of 2003 (URT,
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2003) provides a legal framework for the management and control of industrial and consumer
chemicals throughout their life cycle.

The law requires that all those persons who intends to produce, import, export, sale, deal in
industrial and consumer chemicals must register with the Registrar of Industrial and
Consumer Chemicals so that their capacities to manage chemicals can be assessed. The law
also requires that facilities used in the production, storage disposal of chemicals and waste
must be registered for the same reasons of ensuring that they are of sound designs and that
are operated properly.

The proposed development will possibly be dealing with various chemicals that fall under this
Act and the developer will thus be required to register with the Registrar of Industrial
Chemicals and have the facilities inspected and regularly monitored as provided for under
Part 11l and 1V of the Act.

Occupation Health and Safety Act (OSHA Act)

The Occupation Health and Safety Act, (No. 5) (2003), deals with issues related to health and
safety of workers in industrial areas. Under the Act, the Minister responsible for Labour shall
appoint the Chief Inspector (CI) to perform the functions stipulated in the Act. Specific
provisions of the OSHA Act, namely Section 21, 60, 61, 73-75 and 96 must be fully addressed
in order to comply with this legal requirement.

The Act addresses issues of safe equipment, provision of personal protective equipment and
a clean and safe work environment (e.g. provision of regular medical examination, air,
drinking water, sanitary convenience, washing facilities, accommodation for clothing, first
aid facilities: including safety training etc.). The proposed development should operate within
the requirements of this Act in additional to those of the Electricity Act and others as outlined
in this section.

The HIV and AIDS (Prevention and Control) Act, 2008

This Act provides for: prevention, treatment, care, and control of HIV and AIDS; promotion
of public health in relation to HIV and AIDS; appropriate treatment, care and support using
available resources to those people living with or at the risk of HIV and AIDS; and related
matters.

The Act also provides for the requirement of public education and programmes on HIV and
AIDS. Section 8(1) of the Act states that the Ministry of Health and Social Welfare, health
practitioners, workers in the public and private sectors and NGOs are required, for the purpose
of providing HIV and AIDS education to the public, to disseminate information regarding
HIV and AIDS to the public. Furthermore, Section 9 states that every employer, in
consultation with the Ministry of Health and Social Welfare, shall establish and coordinate a
workplace programme on HIV and AIDS for employees under his control and that such
programmes shall include provision of gender-responsive HIV and AIDS education.

The provision of this Act should be followed during the various stages of the project
development in view of its potential to create conditions where such HIV/AIDS transmissions
are likely to occur.
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The Workers Compensation Act, 2015

This Act provides for compensation to workers for injuries suffered in the course of their
employment, which result in disablement or death. This Act needs to be complied with as
Project workers will be exposed to various dangerous and hazardous environments during
project implementation.

Antiquities Act 1964, Amendments 1979

This Act is aimed at the conservation and protection of important archaeological, historical,
and natural relics and monuments. It stipulates responsible government agency, designation
process, required protocols in the discovery and excavation of relic/monument, restrictions in
export and sales, among others. However, this Act does not cover landscape and visual values.

Other Relevant Laws

Other regulatory frameworks that are relevant to the proposed development include; the Town
and Country Planning Ordinance (Cap 378 of 1958) and Amendment of 1961, for planning
purposes. Others are the Grave Removal Act, 1969and the Local Government Act. No.9 of
1982. These Acts will examined in relation to the proposed development.

(3) Environmental standards

1) Air Quality
Table 12-1 shows comparison of emission standards for thermal power stations and Table
12-2 shows the comparison of ambient air quality standards between national and
international ones.
Table 12-1 Comparison of Emission Standards for Thermal Power Stations
(mg/Nm?*:0, 6% converted)
Tanzanian regulation 1R85 EHl IR LINI=
9 Natural Gas (all turbine types of Unit > 50MWth)
NOx 300 mg/Nm?® 51 mg/Nm?3 (25 ppm)
Source: Environmental Management (Air Quality Standards) Regulations, 2007, Tanzania
IFC, Environmental, Health, and Safety Guidelines (Thermal Power Plants) (December 2008)
Table 12-2 Comparison of Ambient Air Quality Standards
Tanzanian regulation IFC EHS GUIDELINES
i 1-year: 40 (ug/m?®)
NO; 1-hour:200(ug/m?)
24-hour: 150 (ug/Nmd) i
NOX 8-hour:120 (ug/Nm?3)
i 1-year: 10 (ug/m?)
PM2.5 24-hour:25 (ug/m?®)
Hourly: 0.20 ug/Nm?® - 3
PM10 Daily average of hourly 21 4}/??(?;}'25?0(([:1 g//Tn3))
value 0.10 ug/Nm? : g

Source: Environmental Management (Air Quality Standards) Regulations, 2007, Tanzania
IFC, General Environmental, Health, and Safety Guidelines (2007)
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2) Noise
Table 12-3 shows the comparison of noise standards of Tanzanian regulation and IFC EHS
guidelines.
Table 12-3 Comparison of Noise Standards
Tanzanian regulation (dB) IFC EHS Guidelines (dB) (general)?
. Residential . Residential, institutional,
Industrial area L Industrial area -
building educational
Daytime 70 50 70 55
Nighttime 60 35 70 45

Source: Environmental Management (Standards for the Control of Noise and Vibration Pollution) Regulations, 2015
IFC, Environmental, Health and Safety Guidelines (Thermal Power Plants) (December 2008)

3) Wastewater standards

Table 12-4 shows comparison of the wastewater quality standards of Tanzanian regulation
and IFC EHS guidelines.

Table 12-4 Comparison of Wastewater Quality Standards

Tanzanian regulation
PERMISSIBLE LIMITS FOR MUNICIPAL IFC EHS GUIDELINES
AND INDUSTRIAL EFFLUENTS
pH 6.5-8.5 6-9
;I'_I(_);asl)s?ri]r;e/:;ded substances 100 mg/! 50
Oils (mgl/l) 10 10
Total residual chlorine (mg/I) - 0.2
Chrome (Cr) (mg/l) 1.0 0.5
Copper (Cu) (mg/l) 2.0 0.5
Iron (Fe) (mg/l) 5.0 1.0
Zinc (Zn) (mg/l) 5.0 1.0
Lead (Pb) (mg/l) 0.1 0.5
Cadmium (Cd) (mg/l) 0.1 0.1
Mercury (Hg) (mg/l) 0.005 0.005
Arsenic (As) (mg/l) 0.2 0.5
Temperature increase by thermal
Temperature range (°C) 20to 35 discharge from cooling system is
to be Assessed in EIA

Source: Environmental Management (Water Quality Standards) Regulations, 2007, Tanzania
IFC, Environmental, Health, and Safety Guidelines (Thermal Power Plants) (December 2008)

1 Daytime (7:00-22:00), Nighttime (22:00-7:00)
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(4) EIAProcess in Tanzania

According to the First Schedule of the Environmental Impact Assessment and Audit Regulations
of 2005, the following projects require EIA for the energy sector:

- Production and distribution of electricity, gas, steam, and geothermal energy

- Storage of natural gas

- Thermal power development

- Hydroelectric power

- Development of other large scale renewable and non-renewable sources of energy

An activity listed in the First Schedule of the EIA and Audit Regulations cannot proceed without
obtaining the necessary license from the relevant licensing authority (line ministry). The licensing
authority, however, will not issue a license without having first received an EIA Certificate from
the NEMC. The Developer must commence with his/her authorized development within three
years.

The EMA 2004 makes a provision of the EIA to be conducted at the national, sectoral or local
government levels. Currently, all EIA projects are still being administrated at the national level.
Figure 12-11 shows the EIA process flow diagram. The EIA Report is officially referred to as the
Environmental Impact Statement (EIS).

Source: Energy Sector EIA guideline, MEM, 2012

Figure 12-11 Process Flow Diagram
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1) Screening Phase
The proposed project must be registered with the National Environment Management Council
(NEMC) to initiate the screening process. Registration is done by preparing and submitting
to NEMC a project brief, that describes in brief the project, its scope and potential impacts
and mitigation options, and filling in a project registration form. Screening is stage where
NEMC determines the level of environmental assessment based on the screening criteria
provided under Regulation 6 (1) of the EIA and Audit Regulations and its details provided
under First Schedule of these Regulations. Level of environmental assessment is to determine
if EIA is required for the project, or EIA is not required, or a preliminary environmental
assessment is required.
2) Scoping Phase
This stage of the EIA process is intended to determine the scope of the Study by defining the
boundaries and the issues involved. The main objectives of this stage are:
- Development of appropriate study methods;
- Determination of spatial, temporal and institutional boundaries of the EIA study;
- Identification of relevant stakeholders;
- ldentification and discussion of project alternatives and designs;
- ldentification of the likely positive and negative impacts of the project;
- ldentification of data requirements; and
- Development of Terms of References for undertaking a full EIA
3) Detail Impact Assessment
This stage will follow after NEMC has approved the Terms of Reference for this work that
are submitted together with this scoping report. The Terms of reference provide details of the
activities that have to be undertaken during detailed EIA.
4) Disclosure of the EIA Report

Disclosure of the project information helps affected people and other stakeholders understand
the risks, impacts and opportunities associated with the project and is undertaken as part of
the on-going stakeholder engagement. Thus, disclosure of the information will happen at
different stages of the EIA process. For example, during initial site visit, scoping and detailed
EIA, access to relevant information will be provided to affected persons. More disclosure will
happen when the draft EIA report will be submitted to NEMC and copies will be sent to
various stakeholders for comments. This will provide opportunity for stakeholders to
comment on the report and ensure their views are taken on board. The next disclosure will
happen when the report is finalized and sent to NEMC, which will develop a review report to
obtain the Minister’s decision. At this stage the final report will be sent to various stakeholders
including (in principle) the District Council that will have the information and understanding
of the various issues addressed in the report. The copies will also have executive summaries
in Kiswahili and English (an official language) that will help stakeholders understand the
issues contained in the report and mitigation measures.

The EIA Regulations (2005) stipulates requirements for public disclosure of project
information through the following:

e Posting posters in strategic public places in the vicinity of the site
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¢ Publishing a notice about the proposed project for two consecutive weeks in a nation-
wide newspaper

e Making a radio announcement in both Kiswabhili and English languages for at least
once a week for two consecutive weeks

o Hold public meetings with affected parties and communities, where appropriate (will
be decided by NEMC)

e Send out notices at least one week prior to the meetings (set at a convenient time and
venue for the affected communities and parties

NEMC or VPO does not as yet have a system of uploading EIA reports into their web sites,
instead and according to the Environmental Management (Fee and Charges) (Amendment)
Regulations, 2016, Government Notice #191 of 3 June 2016, any person that want to access
the EIA report for inspection and viewing will have to pay Tshs 15,000 and if they want to
read they will pay Tshs 30,000.

International Treaties and Conventions

Tanzania is signatory to several international conventions that this project will have to adhere to
since the Government has ratified many of them and has expressed commitments to enforcing them
as part of their own laws and principles. Some of the conventions include the following:

1)

2)

3)

International Convention on Biological Diversity

Tanzania is signatory to the Convention on Biological Diversity (CBD) since June 1992 and
has taken steps to ensure conservation and use of these resources in judicious ways. Biological
resources in Tanzania are facing a significant threat from unsustainable utilization, including
increased poaching of wildlife. While the proposed site for this development may not be very
rich in terms of biodiversity of large mammals and plants, it is nonetheless equally important
to ensure the basic tenets of this Convention are adhered to in all stages of the project
development.

UNESCO Convention for the Protection of the World Cultural and Natural Heritage
(World Heritage Convention) 1972

This convention aims at encouraging the identification, protection, and preservation of earth’s
cultural and natural heritage. It recognizes that the nature and culture are complementary and
that cultural identity is strongly related to the natural environment in which it develops.

The Convention provides for the protection of those cultural and natural 'properties' deemed
to be of the greatest value to humanity. In the course of implementing this Project, cultural
and heritage objects may be discovered. Recommendations will be made according to the
Tanzanian legislation and policies and international best practices on how to handle these
objects.

The Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), 1979

This Convention seeks to control the trade in species of wild animals and plants that are, or
may be, threatened with extinction as a result of international trade. Project sponsors must
ensure that such trade is not happening in the project site during the construction of the project.
During operation, such issues are under the jurisdiction of the Customs Department of the
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6)

TRA and the Ministry of Natural Resources and Tourism (MNRT).
The African Convention on the Conservation of Nature and Natural Resources, 1968

This Convention requires contracting states to adopt measures necessary to ensure
conservation, utilization and development of soil, water, flora and fauna resources in
accordance with scientific principles and with due regard to the best interests of the people.
Protected species should be accorded special protection, including the maintenance of habitats
necessary for their survival.

The Ramsar Convention on Wetlands of International Importance, 1971

The Ramsar Convention on Wetlands of International Importance, especially as Waterfowl
Habitat is an international treaty for the conservation and sustainable use of wetlands. This is
a United Nations, Education Culture and Scientific Organization (UNESCO) Convention that
was signed in the city of Ramsar in Iran in 1971 and came into force in 1975. The Convention
provides for national action and international cooperation regarding conservation of wetlands
and wise, sustainable use of their resources, and their conservation and restoration. Tanzania
has four Ramsar sites that includes Kilombero Valley and Floodplain (796,735ha); Lake
Natron (224,781ha); Malagarasi-Moyovosi Wetland (3,250,000ha) and Rufiji-Mafia-Kilwa
Marine Ramsar Site (596,908).

The Paris Agreement

This Agreement brings together nations across the globe to commit themselves in addressing
climate change through intended nationally determined contributions (INDCs). The
Agreement presents several frameworks (e.g. financial, technology, capacity building,
monitoring and evaluation) that would enable countries to achieve their ambitious targets in
terms of emission reductions and enhance support to developing countries, particularly those
vulnerable to the impacts of climate change. The Project is aligned with Tanzania’s INDCs,
which stipulated an emission reduction target between 10-20% by 2030. It will expand the
use of natural gas as an alternative source of energy, which is one of the intended action in the
INDC’s energy sector.

(6) JICA guidelines for Environmental and Social Considerations and Tanzanian environmental
legal framework

1)

JICA guidelines for environmental and social considerations (2010)

The objectives of the guidelines are to encourage Project proponents to have appropriate
consideration for environmental and social impacts, as well as to ensure that JICA’s support
for and examination of environmental and social considerations are conducted accordingly.
The guidelines outline JICA’s responsibilities and procedures, along with its requirements for
project proponents in order to facilitate the achievement of these objectives.

While project proponents bear the ultimate responsibility for the environmental and social
considerations of projects, JICA supports and examines appropriate environmental and social
considerations undertaken by project proponents etc. to avoid or minimize development
projects’ impacts on the environment and local communities, and to prevent the occurrence
of unacceptable adverse impacts.

JICA establishes “the Advisory Committee for Environmental and Social Considerations” as
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2)

an independent council composed of external experts with the knowledge necessary to
provide advice regarding support for and examinations of the environmental and social
considerations of cooperation projects.

JICA confirms that projects comply with the laws or standards related to the environment and
local communities in the central and local governments of host countries. JICA also confirms
that projects do not deviate significantly from the World Bank’s Safeguard Policies, and refers
as a benchmark to the standards of international financial organizations; to internationally
recognized standards, or international standards, treaties, and declarations.

Major Gaps between JICA guideline, World Bank’s Safeguard Policy and Tanzanian
legislation on environmental and social consideration

There are some gaps between JICA guideline, World Bank Safeguard Policy and Tanzanian
legislation on environmental and social consideration as below. Measures bridging the gaps
are shown below.
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Table 12-5 Gaps between JICA Guideline, World Bank Safeguard Policy and Tanzanian Legislation on Environmental and Social Consideration

Response policy including JICA’s guideline and the World
Bank’s Safeguard Policy

Relevant laws in Tanzania

Main gaps

Potential measures
bridging the gap

- Projects must not involve significant conversion or
significant degradation of critical natural habitats and
critical forests.

- Whenever feasible, projects are sited on lands already
converted (excluding any lands considered to have been
converted in anticipation of the project). JICA does not
support projects involving the significant conversion of
natural habitats unless there are no feasible alternatives
for the project and its siting, and comprehensive analysis
demonstrates that overall benefits from the project
substantially outweigh the environmental costs. If the
environmental assessment indicates that a project would
significantly convert or degrade natural habitats, the
project includes mitigation measures acceptable to JICA.
Such mitigation measures include, as appropriate,
minimizing habitat loss (e.g., strategic habitat retention
and post-development restoration) and establishing and
maintaining an ecologically similar protected area. JICA
accepts other forms of mitigation measures only when
they are technically justified.

-+ The Environmental Management Act 2004 stipulates that
the Minister responsible for Environmental Protected
Areas by considering flora and fauna, special feature, the
interests of the local communities and accordance with
international society. (Article 47)

- Under the National Policies for National Parks in Tanzania,
1994, although, the primary objectives are the protection
and inheritance of natural resources (Article3.1),
permission of all projects in National Parks is granted
based on Environmental Impact Assessment, which clarify
positive and negative impacts.

Under the domestic law in
Tanzania, even within National
Parks, project permission can be
granted depending on the EIA
result. It is not prescribed as for
the necessity of analyzing if the
economic  benefits outweigh
environmental costs.

- Avoid protected areas.

- Wherever  feasible,
project location is
sited on lands already
converted.

- Confirm that projects comply with the laws or standards
related to the environment and local communities in the
central and local governments of host countries; it also
confirms that projects conform to those governments’
policies and plans on the environment and local
communities.

There is Environmental Impact Assessment System provided
by EMA.

Regulation on air quality, water, soil, waste management are
established by the following regulation under the EMA.

Environmental Management (Air Quality Standards)
Regulations, 2007;
Environmental Management (Soil Quality Standards)

Regulations, 2007;

Environmental Management (Water Quality Standards)
Regulations, 2007;

Environmental Management (Solid Waste Management)
Regulations, 2009; and

Environmental Management (Hazardous Waste Control and
Management) Regulations, 2009.

In terms of the legal framework
on environmental management,
there is not any difference in
particular. However, there are
some gaps in the environmental
standards between Tanzania and
IFC EHS guidelines.

The project will comply
with both Tanzanian
environmental
standards and IFC EHS
guidelines. Between the
two, the Project will
adopt  the  stricter
standard.

uoday Jeulq
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Response policy including JICA’s guideline and the World
Bank’s Safeguard Policy

Relevant laws in Tanzania

Potential measures
bridging the gap

- EIA reports (which may be referred to differently in

different systems) must be written in the official language
or in a language widely used in the country in which the
project is to be implemented. For explanations,
documents must be formulated in a language and manner,
and that are understandable to the affected local people.

EISs (EIA reports) etc. should be formulated in languages
understandable to stakeholders.

- Inprinciple, host countries etc. disclose information about

the environmental and social considerations of their
projects. Assist project proponents etc.as needed.

- Encourage host countries etc. to disclose and present

information  about  environmental and  social

considerations to local stakeholders.

- ElAreports are required to be made available to the local

residents of the country in which the project is to be
implemented. The EI1Areports are required to be available
at all times for perusal by project stakeholders such as
local residents and copying must be permitted.

- In principle, host countries etc. consult with local

stakeholders to a reasonable extent. Assist host countries
as needed.

- From screening step of project, participation opportunities
are provided. During EIA report review period, public
consultation is held and EIA report is made public and
comments are received verbally and in writing.

- Contents to be covered in EIA in Tanzania is stipulated in
EIA and Audit Regulation, 2005.

- Also, EIA report is stored as official document by NEMC
and available for perusal when needed.

Main gaps
There is no difference in
particular.
There is no difference in
particular.

Items to be covered in EIA is
generally the same.

- Confirm monitoring results through host countries etc. to

verify environmental and social considerations are
implemented surely. The information necessary for
monitoring confirmation must be supplied by host
countries etc. by appropriate means, including in writing.

- Also, disclose the results of monitoring conducted by host

countries etc. on its website to the extent that they are
made public in host countries etc.

NEMC shall conduct environmental assessment review.
Project proponents should store monitoring data and
formulate annual report and report actual result compared
with original plan to NEMC. When negative impacts were
occurred, appropriate mitigation measures shall be planned
and implemented.

No gap is identified.

Monitoring results will
be sent to JICA as
requested.
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b) Land Acquisition and Resettlement

Table 12-6 Gaps between JICA Guideline, World Bank Safeguard Policy and Tanzanian Legislation on Land Acquisition and Resettlement

Contents

Response policy including JICA’s guideline
and the World Bank’s Safeguard Policy

Relevant laws in Tanzania

Main gaps

Potential measures to bridge the
gap

Avoidance of
involuntary
resettlement

Involuntary resettlement and loss of means of
livelihood are to be avoided when feasible by
exploring all viable alternatives. (JICA GL)

No specific provisions on avoiding involuntary
resettlement and loss of means of livelihood
although these can come from the EIA

Avoiding involuntary
resettlement is not mentioned
in Tanzania land laws.

Avoid involuntary resettlement
when feasible.

compensated and supported, so that they can
improve or at least restore their standard of
living, income opportunities and production
levels to pre-project levels. (JICA GL)

alternative health facility or a school are cases in
point.

Compensation | When population displacement is unavoidable, | - When displacement is unavoidable, compensation | Full  replacement  value | On this comparison
for loss effective measures to minimize impact and to | will be given as follows (Land Act, 1999 — Cap | (market value) plus | compensation shall be made
compensate for losses should be taken. (JICA | 113, Part Il Section 3 (1) (g) , Section 34 and 156) | transaction costs is the gap | relying on full replacement cost.
GL) . , |in dealing with the | Therefore valuers shall consider
) Market value of unexhausted improvement *, displacement impact. this during valuation exercise.

disturbance allowance, transport allowance,

accommodation allowance and loss of profits,

although depreciated replacement value is given

and valuation is often not done properly because

some aspects that need to be included are not

taken into account — for example, using market

values is sometimes ignored and information to

affected persons is not sufficiently provided.

Livelihood | People who must be resettled involuntarily and | Livelihood restoration is not addressed although, | Livelihood restoration is not | TANESCO will decide
Restoration | people whose means of livelihood will be | sometimes done through provision of alternative | explicitly stated in Tanzania | assistance/ allowances for the
hindered or lost must be sufficiently | affected social services- for example, providing an | laws. loss of livelihood such as

farmland, fish landing site as per
Entitlement Matrix in this RAP.

Full
Replacement
Cost

Compensation must be based on the full
replacement cost as much as possible. (JICA
GL)

Market values but usually in practice provide with
depreciated replacement values.

Full replacement cost may
not be paid although various
allowance  items  may
compensate for it.

Compensation shall be made
relying on full replacement cost.

uoday Jeulq

2 Land Act, 1999 interprets unexhausted improvement as anything or any quality permanently attached to the land directly resulting from the expenditure of capital or labor by an occupier or any person acting
in his behalf and increasing the productive capacity, the utility, the sustainability of its environmental quality and includes trees standing crops and growing produce whether of an agricultural or horticulture
nature. This condition has been amended by the Land (Amendment Act), 2004 by replacing Subsection 8 and 9 of the Land Act 1999 to allow for sale land without unexhausted improvements. For development
purposes or as joint venture.
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Response policy including JICA’s guideline

Potential measures to bridge the

Contents and the World Bank’s Safeguard Policy Relevant laws in Tanzania Main gaps gap

Timing of Compensation and other kinds of assistance | Tanzania law requires that compensation should be | In terms of timing, both | If the payment of compensation
Compensation | must be provided prior to displacement. | full, fair and prompt. Prompt means it should be paid | Tanzanian laws and the |is delayed from the timing

Payment (JICAGL) within 06 months after the valuation. JICA Guidelines/OP 4.12 | stipulated in the law, TANESCO

Where amount of compensation remained unpaid
for six months after acquisition or revocation,
interest at the percentage average rate of interest
offered by commercial banks offered on fixed
deposits shall be recoverable until such
compensation is paid.

Legally, compensation for the acquired land does
not have to be paid before possession can be taken,
but in current practices it is usually paid before
existing occupiers are displaced.

In practice compensation is not paid promptly most
of time, and delays are not rectified paying the
interest rate as required by the law.

require that compensation
should be paid promptly and
before any activities are
started in the affected land.

will take measures as below:

1) Taking into account the
interest rate as required by
law.

2) Conduct re-evaluation.

No PAPs will be relocated before
compensation.

Preparation of
RAP

For projects that entail large-scale involuntary
resettlement, resettlement action plans must be
prepared and made available to the public.
(JICAGL)

For large scale involuntary resettlement
compensation must be provided (Land Acquisition
Act 1967 Part 11 Section 11 and Land Cap 113, Part
Il Section 3 (1) (9))

Tanzania Law does not
consider Resettlement
Action Plan as mandatory.

TANESCO will
RAP.

prepare the

Consultation
with PAPs

In preparing a resettlement action plan,
consultations must be held with the affected
people and their communities based on
sufficient information made available to them
in advance. When consultations are held,
explanations must be given in a form, manner,
and language that are understandable to the
affected people.

Appropriate participation of affected people
must be promoted in planning,
implementation, and monitoring of
resettlement action plans. (JICA GL)

There scanty provisions related to consultation and
disclosure in Tanzania law. The notice, under the
Land Acquisition Act, informs land owners about
the President’s need to acquire their land, and their
right to give objections.

The Land Act allows displaced to fill in forms
requiring that their land be valued, and giving their
own opinion as to what their assets are worth.

Since resettlement is not provided legally, there are
no provisions about informing the displaced persons
about their options and rights; nor are they offered
choice among feasible resettlement alternatives.

Information regarding valuation and any activities
related to compensation reaches the PAPs through a
legally recognized procedure which has to start from

There is no major gap.
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Response policy including JICA’s guideline

Potential measures to bridge the

Contents and the World Bank’s Safeguard Policy Relevant laws in Tanzania Main gaps gap
the regional, district, ward up to the village and sub
village level. The village leader notifies the PAPs on
every stage and activities to take place. This is done
in advance/prior to start consultation and valuation.
Grievance Appropriate  and  accessible  grievance | Tanzania land law provides a mechanism for dealing | Tanzania grievance | Appropriate and  accessible
Mechanisms | mechanisms must be established for the | with grievances including lodging complaints to the | mechanism may not be | grievance mechanisms will be
affected people and their communities. (JICA | courts (Land Acquisition Act 1967, Section 13 (1) and | enough for the PAPs to | developed in the RAP.
GL) (2) and Land Act, Cap 113. Part XI1I Section 167 (1)) | easily access.
Initial Baseline | Affected people are to be identified and | The law does not cover economic and social impacts | Although the law mentions | Census survey, inventory of loss
Survey recorded as early as possible in order to | of relocation and as such socio-economic surveys | valuation of the affected | and socio-economic survey has
establish their eligibility through an initial | are not part of the land acquisition process. properties, the full census | conducted during the
baseline survey (including population census survey (socio-economic | preparation of this draft RAP
that serves as an eligibility cut-off date, asset baseline survey) isnotinthe | (RPF) as a part of JICA
inventory, and socioeconomic  survey), land acquisition process. Preparatory Survey.
preferably at the project identification stage, to
prevent a subsequent influx of encroachers of
others who wish to take advance of such
benefits. (WB OP4.12 Para.6)

Eligibility Eligibility of benefits includes, the PAPs who | Eligibility of benefits includes, the PAPs who have | Tanzania Law does not | Payments of allowances helping
have formal legal rights to land (including | formal legal rights to land (including customary and | explicitly ~ state  about | the PAPs to improve their
customary and traditional land rights | traditional land rights recognized under law), the | encroachers. livelihoods, compensation for
recognized under law), the PAPs who don't | PAPs who don't have formal legal rights to land at assets other than land, and/or
have formal legal rights to land at the time of | the time of valuation but have invested on land will support for livelihood
census but have a claim to such land or assets | be eligible for compensation of assets but not land restoration as per Entitlement
and the PAPs who have no recognizable legal | (recognized as tenants) Land Act Cap 133 Matrix in this RAP will be
right to the land they are occupying. (WB considered only for the
OP4.12 Para.15) encroachers who have been in

the land_before the cut-off date.

Land based | Preference should be given to land-based | Land based resettlement is not stipulated in the law. | Land based compensation is -

resettlement

resettlement strategies for displaced persons
whose livelihoods are land-based. (WB
OP4.12 Para.11)

In Tanzania, finding new land is not difficult
especially in rural area. Therefore, PAPs tends to
prefer compensation by monetary based not land
based.

not stipulated in the law, but
practically TANESCO
supports vulnerable PAPs
(e.g. provide support to
elderly and those in need to
better understand and engage
in the compensation process).

uoday Jeulq
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Response policy including JICA’s guideline

Potential measures to bridge the

Contents and the World Bank’s Safeguard Policy Relevant laws in Tanzania Main gaps gap
Support for | Provide support for the transition period | Tanzania regulations require an accommodation | For  transition  period, -
the Transition | (between  displacement and livelihood | allowance to be paid to PAPs to support them to | disturbance and
Period restoration). (WB OP4.12 Para.6) afford at least monthly rent for an alternative | accommodation allowances
accommodation during resettlement transition | are paid.
period. Accommodation allowance is equivalent to -
the rent of the acquired property per month over Me_asures_, for the transition
thirty-six months, this allowance is only paid to period W'” be con5|der_ed as
those who have habitable houses. per Entitlement Matrix in
this RAP.
Vulnerable | Particular_attention _must be paid to the | There are no provisions that require the government | The Tanzanian law does not | Based on the identification of
Groups needs of the vulnerable groups among those | to pay special attention to vulnerable groups or | make provisions requiring | Vulnerable groups in the PAPs,
displaced, especially those below the poverty | indigenous peoples. government to pay special | TANESCO will consider the
line, landless, elderly, women and children, attention to  vulnerable | situation of identified
ethnic minorities etc. (WB OP4.12 Para.8) groups in the administration | vulnerability of PAPs, and their
of compensation. needs and take measures as in-
kind compensation.
Abbreviated | For projects that entail land acquisition or | N/A N/A N/A
Resettlement | involuntary resettlement of fewer than 200
Plan people, abbreviated resettlement plan is to be

prepared. (WB OP4.12 Para.25)
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Sources: Mtwara RAS

Figure 12-12 Land Use Map of Naumbu, Mtwara

Some pictures around the proposed Project Site (ca, 150 ha) are shown in Figure 12-13 below.
The land use and land cover for this area includes open woodland, and open shrubland. Salt
ponds are located close to the project site.
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Open area behind the Project site Salt field in the low land
(Outside the project site)
Mangrove forest at the back
High land Foot pass in the high land
Figure 12-13 Land Use around the Proposed Project Site
2) Location and Topography

The project area of the proposed Mtwara power plant and 400kV transmission line is located
in the Ruvuma River and Southern Coast Basin (RSCB) and belong to Mtwara and Lindi
region as shown in Figure 12-14. RSCB is underlain by deeply weathered sedimentary rocks
and granites, and as a result is relatively flat.

The northern part of the RSCB, within the Lindi region, is characterized by hilly, eroded
terrain. Close to the coast, the elevation generally remains below 150 m. Several ocean gulfs
extending inland also occur in the area.

The altitude of the Mtwara coastal area, where the proposed Mtwara power plant is located,
ranges between 1 and 200 m above sea level. The topography is made up of a coastal
sedimentary zone with a large presence of limestone with more sandy soils occurring along
the coastline. The low-lying areas along the coast are especially vulnerable to flooding during
the rainy season. Although the topography consists of predominantly hills, there are some
steep slopes. These slopes will need to be taken into account when developmental areas and
types are considered.
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 Project area |

RSCB boundary |

 Regional boundary !

Ruvuma region |

Mtwara district

Source: Integrated Water Resources Management and Development Plan for the Ruvuma River and Southern Coast Basin,
Ministry of Water, 2013

Figure 12-14 Ruvuma River and Southern Coast Basin (RSCB) and Region Boundaries

3) Hydrology

a) Water Catchment

The proposed Mtwara power plant is located in the Mambi sub-basin as shown in Figure
12-15 (refer to area within red dotted perimeter). The mean rainfall in Mambi sub-basin is
estimated at 5,977 mm?®/year, while the mean water runoff is estimated at 501mm/year, as
shown in Table 12-7 below. The closest perennial river is the Ruvuma River located
approximately 40 km to the south and other rivers in the coastal Mtwara area do not have
constant flow.
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12.1.3 Baseline Conditions

(1)

The baseline conditions in Mtwara region, especially the area related to the proposed Mtwara
power plant, are described as follows. The survey for the baseline conditions in Lindi region, where
the proposed 400 kV transmission lines passes, is underway and it is expected to be described in
the further reports.

Physical environment

1) Land use

The Master Plan of Mtwara RAS stipulates the proposed land use for Naumbu, Mtwara (refer
to Figure 12-12). The MP had got the government approval in March 2017 based on the Urban
Planning Act No.8 of 2017 through a few years’ process. Based on the land use map in the
Master Plan, the Project Site is designated as a power plant development area.
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Table 12-7 Mambi Sub-basin and its Sub-catchments
Area Area Mean Annual Mean Annual
Sub-Basin (Sq.km) Sub-Catchment (Squkm) Rainfall Runoff
9. g (mm) (mm)

Mnazi 251 984 72

Nachenjere 326 1,004 81
. Mikindani 492 1,032 105

Mambi 5,258

Mbuo 1,405 990 87
Mambi 2,623 959 70
Madangwa 261 1,008 86

Source: Integrated Water Resources Management and Development Plan for the Ruvuma River and Southern Coast Basin,

Ministry of Water, 2013

Project site

Cd ~
4 N
4 \
( ]
\\ Vi
~ /l

30km

Source: Integrated Water Resources Management and Development Plan for the Ruvuma River and Southern Coast Basin,

Ministry of Water, 2013

Figure 12-15 River Network and Sub-basins in the Ruvuma River and Southern Coast Basin

The water quality of the surface water at the four locations indicated in Figure 12-15 (A:
Lukuledi river, B: Mbwemkuru river, C: Mavuji river, D: Matandu river) is shown in Table
12-8.
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Table 12-8 Surface Water Quality in the Coastal Area of Lindi Region and Mtwara Region

A: Lukuledi river | B: Mbwemkuru C: Mavuji river | D: Matandu river
Standards (Mkwaya bridge) river (Mavuji bridge) | (Matandu bridge)
Parameter (Mbwemkuru bridge)

Tanzaniai WHO | Nov/2009 {Jan/2010| Nov/2009  Jan/2010 |Jan/2010:Dec/2011|{Nov/2009:Jan/2010

pH 6.5-9.2; 6.5-8.5 7.6 7.6 8.2 7.2 7.1 8.2 7.9 7.0
EC(us/cm) 2000 490.0 876.0 640.0 173.8 143.0 250.0 705.0 144.0
TDS(mg/1) 500 143.0;  438.0 138.0 86.9 715 116.4 133.0 72.0
Salinity 200-600 n/a n/a n/a n/a n/a 0.1 n/a n/a
Turbidity (NTU) 0-30{ 0-15 85 MCL 2.0 MCL| MCL 6.0 55/ MCL
Total Hard. (mg/1) 600! 500 455 1105 87.5 435 40.0 37.0 94.0 40.5

Note: MCL- maximum concentration level

b) Surface Water

Source: Integrated Water Resources Management and Development Plan for the Ruvuma River
and Southern Coast Basin, Ministry of Water, 2013

There are number of rivers crossed by the transmission line in the Ruvuma and Coast River
Basin (RSCB) for the Lindi and Ruvuma regions. During the field survey conducted in
August 2018, five locations were selected for surface water quality analysis as shown in
Table 12-9.

Physical, biological and chemical parameters were analyzed to establish the baseline data
for the water quality parameters. ldeally, drinking-water should not contain any
microorganisms known to be pathogenic capable of causing disease or any bacteria
indicative of faecal pollution. The chemical and physical quality of water may affect its
acceptability to consumers and may cause health risks. Table 12-10 shows the water
quality parameters for the sampled locations. It can be noted that the all parameters are
within the acceptable range according to Tanzania drinking water and WHO standards.

Table 12-9  Surface Water Sampling Locations

Name of the Location
SN river Easting | Northing RS

1 Lukuledi 0571778 | 8879538 Located at N_an_wun(_ja village and Used for domestic
purposes and irrigation

2 Mloeka 0567482 | 8881529 Loca‘ged at Mnazi moja v!llage. Used for irrigation, car
washing and other non-drinking and cooking purposes

3 Ruaha 0561517 | 8882780 | Located in Ruaha village. Used for domestic purposes

4 Mbwemkuru | 0555515 | 8941258 Locatec_i in Mbwemkuru village. Used for irrigation and
domestic purposes

5 Mavji 0535122 | 8998827 Iaocatec_i in Mavuji village. Used for irrigation and

omestic purposes

Source: IRA 2018
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Table 12-10 Result of Surface Water Quality Analysis

Lukuledi Miloeka Ruaha  |[Mbwemkuru| Mavuji TZS WHO
Sampling | Sampling | Sampling | Sampling | Sampling drinking guidelines
date: date: date: date: date: water
SIN Parameters 13/8/2018 | 13/8/2018 | 13/8/2018 | 12/8/2018 | 13/8/2018 | standards Remarks
Sampling Sampling Sampling Sampling Sampling
Time: Time: Time: Time: Time:
07:08 07:21 08:06 11:45 12:00
pH 7.90 7.85 7.85 7.89 7.37 6.5-9.2 6.5-8.5| Acceptable
Temperature (°C) 25 26.5 20.6 26.6 25 - -
1 | EC (uS/cm) 690 642 382 1074 290 <2000 Acceptable
p |Toal  dissolved 360 320 190 550 150 | 1000 - 1500 500 | Acceptable
solids (mg/l)
Total hardness
3 (mg/l CaCO3) 145 130 80 250 62 500 -600 500 | Acceptable
Calcium hardness
4 (mg/l Cac0y) 110 110 67 210 35 - -
5 | Magnesium 25 18.4 5.3 50 7.8 50-100 150 | Acceptable
(mgfl)
6 | Calcium (mg/l) 32 28 14 81.4 11 75-300 200 | Acceptable
7 | Chloride (mg/l) 70 64.5 40 126 315 200-800 250 | Acceptable
8 | Sulphate (mg/l) 46 39.6 21 90 25 200 - 600 400 | Acceptable
9 | Nitrate (mg/l) 55 12 5.8 10 3.2 10-75 0-30 | Acceptable
Total  Coliform
10 (No./100ml) 0 0 0 0 0 0 0| Acceptable
11 | BODs (mg/l) 0 0 0 0 0 <6 0| Acceptable
12 | COD (mg/l) 0 0 0 0 0 <10 0| Acceptable

c) Seawater

The proposed Mtwara power plant is located close to the Sudi Creek (Kisiwa Bay) (also
known as Kisiwa Bay) in Mtwara District. Analysis of the water quality of the creek was
conducted at three locations (Mgao, Kisiwa, Namgogoli).

The physico-chemical parameters for the seawater monitoring involved in-situ
measurements of pH, Dissolved oxygen (DO), temperature and salinity, and collection of
water samples using a Niskin bottle for subsequent laboratory measurements. The physical
conditions of the sea water at three locations in Sudi Creek (Kisiwa Bay) at different depths
(Im and 5m) during wet and dry seasons are presented in Table 12-11. The results of the
laboratory analysis of sea water samples are as shown in Table 12-12.
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Table 12-11 Results of In-situ Seawater Quality Test (Sudi Creek (Kisiwa Bay))
Site Temperature (°C) Salinity (%o) DO (mg/L) TDS (g/L) pH
Dry | Wet Dry | Wet Dry | Wet Dry | Wet Dry | Wet
@ 1m depth
Namgogori 28.0 31.6 36.98 26.9 2.76 3.03 36.29 | 34.03 8.44 8.50
Kisiwa 27.8 31.7 36.75 26.9 3.45 2.88 36.08 | 34.94 8.49 8.14
Mgao 27.6 30.2 36.43 24.7 3.11 3.13 35.8 32.14 8.31 8.22
@ 5m depth
Namgogori 28.0 31.3 37.03 26.3 2.90 3.11 36.33 | 34.26 8.44 8.50
Kisiwa 27.7 314 36.83 27.0 2.97 2.86 36.16 | 35.18 8.47 8.17
Mgao 27.5 30.2 36.42 23.7 2.96 3.24 35.79 | 30.79 8.47 8.22
Source: IRA 2018
Table 12-12 Laboratory Results of Seawater Quality Test (Sudi Creek (Kisiwa Bay))
Site COD | Chlorophyll-a TSS (g/l) Total Coliform | Qil & Grease Mineral Oil &
(C mg/m®) (mg/l) Grease (mg/l)
Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet
@1m depth
Namgogori | 11.58 | 1.78 2.85 | 0.030 | 0.029 19 31 0.09 | 27.69 | 0.09 25.0
Kisiwa 11.86 | 1.62 3.00 | 0.030 | 0.030 ND 35 0.02 | 4144 | 0.02 | 2215
Mgao 10.48 | 155 2.09 | 0.031 | 0.029 11 15 049 | 3719 | 0.67 | 3455
@5m depth
Namgogori | 13.48 | 1.70 3.60 | 0.031 | 0.036 22 29 020 | 2285 | 0.19 | 18.76
Kisiwa 1334 | 171 3.59 | 0.029 | 0.030 12 37 205 | 2856 | 1.85 | 24.44
Mgao 1.85 2.10 | 0.029 | 0.029 14 19 1.19 | 30.95 | 1.07 | 27.25

d) Groundwater

Source: IRA 2018

Both shallow and deep groundwater are found in the coastal zone in Lindi and Mtwara
region. As shown in Figure 12-16 Mtwara region has high potential of ground water.
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30km

Source: Integrated Water Resources Management and Development Plan for the Ruvuma River and Southern Coast Basin,
Ministry of Water, 2013

Figure 12-16 Groundwater Potential in the Coastal Area of Lindi Region and Mtwara Region

e) Groundwater quality around the project area

The ground water quality analysis results for Mtwara Power plant area are as shown in
Table 12-13. Some wells do not meet TZS standards.
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Table 12-13  Ground Water Quality Assessment Results

Standards E: Kisiwa F: MBUO
Parameter Ta;sz;:r;i(a)o(;')zs WHO Mar/2018 | Mar/2018 Location of Sampling Points

pH 6.5-9.2 6.5-8.5 7.61 7.35
EC(pns/cm) 2000 1241 598
TDS(mg/I) 500 683 242
Turbidity (NTU) 0-30 0-15 9 11
Total Hard (mg/1) 600 500 174.83 83.18
Ca (mg/l) 300 200 49.4 28.4
Mg (mg/1) 100 150 12.5 2.98
Fe (mg/) 0-1.0 0-0.3 0.02 0

Mn (mg/l) 0-0.5 0-0.1 0.016 0.06
S04 (mg/l) 600 400 8 2

cl- (mg/1) 800 250 385.67 106.23
Alk. (mg/1) 500 500 80.0 76.0
NO3 (mg/l) 10-75 0-30 4.8 6.9

F (mg/l) 0-8.0 0-1.5 0 0

Na (mg/l) 250 200 46 184

K (mg/l) 100 - 28.39 35.95
Temperature (°C) (H;igst) 30.2 30.8

4) Soil and lithology

Source: IRA 2018

According to Soil and Terrain (SOTER) database, Ferralic Cambisols (2,190 km?) suitable for
agriculture is the main soil in and around the project site (Figure 12-17 and Table 12-14). The
Lithology of this area is rich in Clastic sedimentary rock (Figure 12-18).
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Figure 12-17 Soil Classification in Mambi Catchment
Table 12-14 Characteristics of the Soil Types in Mambi Catchment
Soil type Description
Chromic-Ferralic Medium and fine-textured materials derived from a wide range of rocks, mostly in colluvial,
Cambisols alluvial or aeolian deposits. Cambisols make good agricultural land and are intensively used.
Chromic-Natric Sediments that contain a high proportion of clay, or products of rock weathering that have the
Vertisols characteristics of clay. Vertisols become very hard in the dry season and are sticky in the wet

season. Tillage is difficult, except for a short period at the transition between the wet and dry
seasons. Vertisols are productive soils if properly managed.

Ferralic Cambisols

Moderately developed soils. Shallowness and stoniness are characteristics features. These
soils make good agricultural land

Hypoluvic
Arenosols

Arenosols consists of sandy soils, developed in residual sands, in situ after weathering of old,
usually quartz-rich soil material or rock, and soils developed in recently deposited sands as
occur in deserts and beach lands.
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Figure 12-18 Lithology of the Mambi Catchment

5) Air quality, Noise and Vibration

The air quality, noise level and vibrations measurements were conducted at three monitoring
stations. Station 1 corresponds to the proposed Power Plant site, station 2 in Kisiwa village
and station 3 in Namgogoli village. The location of these sampling points are presented in
Figure 12-19.

At monitoring station 1, data collected include particulate matter (PM10) and NOx gases,
wind speed, wind direction, temperature, noise level and ground-borne vibrations. At Kisiwa
village "monitoring station 2" and Namgogoli village "monitoring station 3”, noise level and
vibration were recorded.
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Note: P1 — Power plant (Temperature, wind speed & direction), P2 — Power plant (NOx, PM10, noise and vibration),
P3 - Kisiwa village (Noise & Vibration), P4 — Namgogori village (noise&vibration),

Source: IRA 2018

Figure 12-19 Location of Sampling Points for Air, Noise and Vibration

a) PM10

The maximum value of suspended particulate matters (PM10) is 0.028 mg/m? recorded on
24-03-2018 at 16:07 whereas the minimum value is 0.007 mg/m?. As observed from Table
12-15, nearly all values of suspended particulate (PM10) are significantly below the upper
limits of 0.075 mg/m? for Tanzania Bureau of Standards (TBS) standard and slightly below
the WHO standard of 0.025 mg/m®,
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Table 12-15 PM10 Ambient Air Dust Concentration Measurements taken in the Project Area

Monitoring stationl — Power Plant site: GPS (0608362, 8874370)
Time of PM10 TBS Standard WHO Standard
Date measurement [mg/m?] [mg/m?] [mg/m?]
7:45 0.008 0.075 0.025
23/03/2018 12:09 0.014 0.075 0.025
16:21 0.019 0.075 0.025
7:00 0.007 0.075 0.025
24/03/2018 12:00 0.022 0.075 0.025
16:07 0.028 0.075 0.025
7:.01 0.010 0.075 0.025
25/03/2018 12:03 0.016 0.075 0.025
16:00 0.016 0.075 0.025
8:08 0.007 0.075 0.025
26/03/2018 12:00 0.012 0.075 0.025
16:00 0.013 0.075 0.025
7:14 0.007 0.075 0.025
27/03/2018 12:06 0.013 0.075 0.025
16:11 0.019 0.075 0.025
6:52 0.008 0.075 0.025
28/03/2018 12:42 0.018 0.075 0.025
16:11 0.017 0.075 0.025
29/03/2018 6:49 0.008 0.075 0.025

Source: JICA Study Team

b) NOx

Air sampling and measurement was carried out at a single location within the proposed
Mtwara Power Plant project area. A Dragger Pump and Tubes were used to characterize
the ambient air quality. The results obtained are summarized in Table 12-16. As can be
observed from this table the values for different NOx gases were below detection limit
(BDL).

Table 12-16 NOx Measurements taken within the Proposed Mtwara Power Plant Site

NOx gas measurements
Monitoring station - Plant site: GPS (0608362, 8874370)

Date Testing time | # pressing, n | NOx gas tested | Value | Minimum detection level
23/03/2018 07:30 5 Nitr.-0.5 BDL 0.5 ppm
24/03/2018 12:00 5 NO,-0.5 BDL 0.5 ppm
25/03/2018 16:00 5 NO,-0.5 BDL 0.5 ppm
26/03/2018 10:00 5 Nitr.-0.5 BDL 0.5 ppm
27/03/2018 07:30 10 NO + NO, BDL 2 ppm
28/03/2018 12:00 10 NO + NO; BDL 2 ppm
29/03/2018 16:00 10 NO + NO, BDL 2 ppm

Source: JICA Study Team
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c) Noise level

Table 12-17 shows the noise level measurements recorded at different monitoring stations.
The monitoring locations were isolated from human activities and the only source of noise
was wind and leaves in motion. The recorded ambient noise levels at all monitoring
stations were significantly lower in comparison to the TBS and WHO standards upper

limit values.

Table 12-17 Noise Level Measurements (dBA, Leq)

Tanzania local Plant site Kisiwa village Namgogoli village
T ke | Ceeoss | eerisy | TESauwko
23/03/2018 24/03/2018 25/03/2018
[dBA] [dBA] [dBA]
07:00 44.6 41.2 39.8 55
08:00 40.1 36.8 37.4 55
09:00 36.2 35.1 40.5 55
10:00 324 374 37.4 55
11:00 33.7 38.3 38.6 55
12:00 35.6 32.7 35.6 55
13:00 334 38.8 34.7 55
14:00 34.8 38.6 38.6 55
15:00 36.7 36.5 36.8 55
16:00 35.8 35.5 38.2 55
17:00 35.4 33.7 35.8 55
18:00 37.1 33.8 36.2 55
Source: JICA Study Team
d) Vibration

Ground vibrations were measured using an Erbessd Instruments vibration measuring
system based on EI Calc software. The results of the root mean square (RMS) ground
acceleration and velocity, as well as peak acceleration and velocity amplitudes for the three
stations are summarized in the following tables. All the results are below the referred

standards.

Table 12-18 Power Plant Project Site (GPS: 0608362, 8874370) - Results Summary

Measured I1SO (1997)/ASHRAE Measured 1SO (1979)/ASHRAE
RMS acceleration RMS acceleration RMS Velocity RMS velocity
(mm/s?) (mm/s?) (mm/s) (mm/s)
Lowest 11.71 - 0.13 -
Highest 12.16 20.0 0.14 0.2

Source: JICA Study Team

12 - 48



Preparatory Survey on Mtwara Natural Gas Thermal Power Plant
and Transmission Lines Construction Project in Tanzania Final Report

Table 12-19 Kisiwa Village (GPS: 0610616, 8874054) - Results Summary

Measured I1SO (1997)/ASHRAE Measured ISO (1979)/ASHRAE
RMS acceleration RMS acceleration RMS \elocity RMS velocity
(mm/s?) (mm/s?) (mm/s) (mm/s)
Lowest 11.82 - 0.13 -
Highest 12.11 20.0 0.14 0.2
Source: JICA Study Team
Table 12-20 Namgogoli Village (GPS: 0610256, 8871537) - Results Summary
RMS acc ISO (1997)/ASHRAE Measured 1SO (1979)/ASHRAE
measured RMS acc RMS Velocity RMS velocity
(mm/s?) (mm/s?) (mm/s) (mm/s)
Lowest 11.78 - 0.13 -
Highest 12.49 20.0 0.14 0.20

Source: JICA Study Team

(2) Biological environment

Ecological baseline survey was conducted by desk study and field study. Field study was conducted
in dry season (Oct to Nov 2017) and in wet season (March to May 2018).

1)

2)

Protected Areas

Lindi and Mtwara Regions, where the Project Site is located, has forest reserves, a marine
park, and a Ramsar site. These protected areas are mapped out in Figure 12-20. The Project
components are neither located within nor passes through any of these protected areas.

Forest Reserve

There are forest reserves that are close to the power plant and transmission line are shown in
Figure 12-20 (refer to green highlighted areas). None of these forest reserves are
internationally designated sites for conservation. The closest forest reserve to the project site
is the “Ruawa Forest Reserve” which is one of six forest reserves designated as IBA and KBA
in Lindi District. It is 3km away from the proposed transmission line.

Among these, there are five forest reserves in Mtwara District. Three of these are under the
management of the Central Government (Ministry of Natural Resources and Tourism). The
forest reserves under the management of Mtwara District Council include the
Mtiniko/Mnivata (1,736ha) and Mtuluhinju (296ha) forest reserves.
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a)

b)

Source: JICA Study Team using background map of Google Earth
Figure 12-20 Location of Protected Areas around the Project Area

Marine Park

There is one national marine park in Mtwara District; Mnazi Bay Ruvuma Estuary Marine
Park (MBREMP). IUCN Management Category for this marine park is VI. In 2000,
MBREMP was gazetted as a Marine Park (Government Notice No. 285, published on
4/8/2000) made under Section 9 of the Marine Parks and Reserves Act, No. 29 of 1994
after being identified as an area of high biodiversity value at both the national and
international levels. The Marine Park is under the management of the Ministry of Natural
Resources and Tourism.

Ramsar Site

The extensive mangrove forest that form a continuous block of mangroves extending from
Rufiji delta to Kilwa exhibits high biodiversity. This area is a designated Ramsar site,
Rufiji- Mafia - Kilwa Ramsar site. A large part of this area comprise of mangrove forests
covering an estimated area of 550 km?, as well as extensive intertidal flats and sandbars
(Figure 12-21). The Rufiji drainage basin forms a delta and covers about 20% of mainland
Tanzania.

According to Information Sheet on Ramsar Wetlands (RIS), “The Ramsar Site comprises
a variety of coastal and marine habitats made up of four significant features. The Rufiji
Delta formed by the outflow of Rufiji River; the Mafia Island about 25 km of-shore and
surrounding smaller islands, sandbars and coral reefs; the Songo-Songo Archipelago to
the south; and the deeper waters in between i.e. the Mafia Channel and the water between
Mafia and Songo-Songo Archipelago.” Within the Ramsar Site, various economic
activities are taking place including fishing and extraction of other coastal and mangrove
resources. Also cultivation especially rice, seaweed farming and tourism are the major
activities.
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The proposed transmission line will not pass through the Rufiji- Mafia - Kilwa Ramsar
site. The closest distance between the border of the Ramsar Site and the proposed
transmission line is approximately 800m.

Figure 12-21 Rufiji-Mafia-Kilwa Ramsar Site
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3) Sensitive areas and Sudi Creek (Kisiwa Bay)

Rufiji District Coastal Forests /ﬁ\\\
S )

(IBA comprised of the forest
reserves located within dotted line)

a) Important Bird Areas (IBAs) and Spotted Ground Thrush
Mtwara coast area especially the Mnazi bay Ruvuma Estuary Marine Park falls under Al
category for IBA in Tanzania as published by IBAs. This area provides habitats connection
to the inland coastal forests for number of birds including migrating species from Europe
and Asia. Various species of birds found in nearby coastal forests migrate into the

mangrove forest found onshore where they feed. Also the birds feeding in these areas
utilize the intertidal zones rich in crustacean and crabs. The closest IBA to the proposed

transmission line is “Ruawa Forest Reserve” which is one of six forest reserves designated
as IBAs in Lindi District and 3km away from the proposed transmission line.

e ——
- ——
- ————
——

. Mafia Island

Rufiji Delta

-
-
-

Proposed Transmission Line

Kilwa District Coastal Forests
(IBA comprised of the forest

/ reserves located within dotted line)
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Lindi District Coastal Forests
Power Plant
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reserves located within dotted line)
Litipo  Forest
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-
-
-

-

-
-

-

Rondo Forest Reserve

"

Mtwara District
Coastal Forests

Source: https://www.ibat-alliance.org/ibat-conservation/mapviewerol213

Figure 12-22 Location of the IBAs around the Project Area
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Among key bird species identified in the IBAs near the Project Site, only one species, the
Spotted Ground-thrush (Geokichla guttata) (EN), is a migratory bird (IUCN 2018). The
Spotted Ground Thrush has breeding sites located in Litipo and Rondo Plateau Forest
Reserves, which are both part of Lindi District Coastal Forests IBA (refer to yellow areas
in Figure 12-22). Litipo Forest Reserve is approximately 7km, while Rondo Forest
Reserve is approximately 34km from the proposed transmission line route.

To understand the current status of Spotted Ground-thrush around the project site, the
following bird survey was conducted from 6th to 26th of December, 2018 at Litipo and
Chitoa Forest Reserves in Lindi District Coastal Forests as shown below.

Chitoa and Litipo F.R.

Figure 12-23 Lindi District Coastal Forests

Three methods of data collection were used

- Mist-netting: This method was used primarily to capture and register low height
flying birds and other shy species that are difficult to record during the visual
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observations. Mist nets of 8 x 2.5 m were used. During the day the nets are set to
capture the birds and time for visiting were set after every 30 minutes. The birds that
were caught in the net were identified, marked by cutting the tip of one or two of the
tail-feathers to avoid recapturing of birds. The nets were removed at late evening and
in the rare event of rainfall. ¢ but other birds like sun birds and other low height
flying birds were caught marked and released.

Systematic observations on foot. The purpose of this activity is to supplement the
data from the mist netting in order to determine which species are found in our study
area. The observations were done using binoculars and field guide books the “Fields
— list method” (1999) which is based on the “MacKinnon - list method” (Mackinnon
& Phillipps 1993): The observer slowly walks along natural paths and tracks and
write down all bird species seen and/or heard. Only species associated with the forest
are listed. These observations were done within a specific study site of 1%-2 square
kilometer in order to make the observations specifically associated with a particular
area (vegetation). The following results of the birds list were obtained through mist
netting and Systematic Observation from four different habitats and were put
together in the same check list

Collaborative discussion (Round table discussion). According to the villagers/
communities its shows that the targeted species (Spotted Ground-thrush) is observed
in the area seasonally (breeding seasonal).

The following results of the birds list were obtained through mist netting and systematic
observation.

Table 12-21 List of Bird Species identified in Litipo and Chita F.R.

Common Name S IO Consstzxz“on Lake R::'/QBITAIIOSrest Agriculture

White browed coucal Centropus superciliosus LC - - N -
Common bulbul Pycnonotus barbatus LC - - N -
Paradise fly catcher Terpsiphone LC - - - N
Square tail drongo Discrurus ludwigii LC - - N N
Green backed cameroptera Cameroptera brachywa LC - - N N
Violet backed starling Cinonyricinclus leucogaster LC - - N -
Sulphar breasted bush shrike | Chlorophoneus sulfureopectus LC - - N -
Black crowned tchagra Tchagra senegalus LC - - - N
African fish eagle Haliaeetus vocifer LC N N - -
Lizard buzzard Kaupifalco monogrammicus LC - - N N
Striped kingfisher Halcyon chelicuti LC - - - N
Diederick couckoo Chrysococcyx caprius LC - N - -
Palm swift Gypsiurus balasiensis LC - - -

Palm nut vulture Gypohierax angolensis LC - - N -
African harrier hawk Polyboroides typus LC - - N -
Ratling cistcola Cisticola chiniana LC - - N -
Hammer kop Scopus umbretta LC N N - N
Blue caped cordon blu Uraeginthus cyanocephalus LC - - - \/
Fan tailed widow bird Euplectes axillaris LC - - - \/
Collared sun bird Hedydipna collaris LC N \/ N -
Barn swallow Hirundo rustica LC N N - -

* LC : Least concern
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b) Important feeding and nesting sites

The loggerhead turtle (Caretta caretta) is considered vulnerable while the green turtle
(Chelonia mydas), hawksbill turtle (Eretmochelys imbricata), olive ridley turtle
(Lepidochelys olivacea), and leatherback turtle (Demochelys coriacea) are all considered
endangered by Frazier (1976) and Thiagarajan (1991). Information on sea turtles indicates
that all five species of sea turtle found in the West Indian Ocean have been sighted in
Tanzanian waters (Tanzania Coastal Management Partnership, 2004). These are the Green
turtle, Hawksbill turtle, Olive Ridley turtle, Loggerhead turtle and Leatherback turtle. Two
of the five species, Green and Hawksbill, are known to nest on the Tanzanian beaches.
Quantitative nest data indicates that concentrated nesting activity occurs on Misali Island
in Pemba, Mnemba Island in Unguja, Mafia Island in Juani Island and Kungwi, Madete
and Mtwara in Msimbati and Litokoto and Kingumi Islands.

The Leatherback and Hawksbill are classified by the IUCN as Critically Endangered
because of a population decline of over 80% in the past 50 years while the others are
categorized as Endangered. These are listed on Appendix | of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES, 2011), which
prohibits international trade in the species on the list.

According to the marine survey conducted in May 2018, there are no turtle nesting sites
in the vicinity of the project area. Based on a study about the status of turtles in Mnazi Bay
(Muir, 2004), four turtle nesting sites have been observed within the MBREMP. The
closest nesting site is approximately 30km away from the power plant site (refer to
northwest nesting site in Figure 12-24).
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Source: Muir, C. E. (2004): An Assessment of the Status of Turtles, Dugongs and Cetaceans in Mnazi Bay Ruvuma Estuary Marine Park &
Recommendations for a Conservation Strategy, vi + 69pp.

Figure 12-24 Turtle Nesting Sites in Mnazi Bay

c) African Elephant

The African elephant (Loxodonta Africana) is regarded as an important animal in Tanzania.
This species is considered VVulnerable based on the IUCN Red List of Threatened Species
(2018).
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The proposed transmission line will pass through an area in Kilwa District, where African
elephants are possibly present (“possibly extant”). And this corridor is still active with the
latest occurrence in 2018.According to consultations with local people, the elephant
corridor between Kilanjilanji village and Mtandi is the only known wildlife corridor in the
Study Area. During field survey, no signs of elephant movement was recorded. Increasing
human population in the coastal villages is said to have contributed to this.

Proposed
Transmission
Line

Source: IUCN Red List 2018

Figure 12-25 Extant Areas for African Elephants

d) Sudi Creek (Kisiwa Bay)

The Proposed power plant will be constructed along Sudi Creek (Kisiwa Bay) and plans
to use the sea water for cooling. As shown in Figure 12-26, Sudi Creek (Kisiwa Bay) is
surrounded by Mangrove and not a habitat for dugong nor turtles. According to the field
survey, some corals and sea grass are found at the mouth of Sudi Creek (Kisiwa Bay)
where sandy beach is used for landing site and fish market by fishermen. Due to t