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2. Habuchi 
 A lso started after Cyclone Namu in 1986 

V II. L ivelihood: 
(a) 1 person ‘orking at Gold Ridge 
(b) 1 person ‘orked ‘ith Earth Movers Logging Company 
(c) Work on Contracts or Hiring bases 
(d) Marketing flo‘ersb cassavab kumarab fern (kasume)b betel nut fruits 
(e) Milling timber is rated number 1 
(f) Gardening of cassavab kumarab taro and banana is rated  number 2 
(g) 1 chain sa‘ o‘ner from Habuchi is hired by others to cut timber 
(h) Feed pigs and local chicken (sale in the village) 
(i) Selling fruits like lemonb cut nut (barringtonia)  

V III. Concerns regarding the Construction of the Dam: 
(a) Fear of losing their dependency on the river for transporting timberb 

s‘imming ‘ashingb diving and fishing etc 
(b) Flo‘ of the river bet‘een Sengeb Habuchi and Pachuki ‘ill be lo‘ and so 

they cannot float their milled timber from Senge to Habuchi 
(c) Habuchi and Pachuki ‘ill be badly affected so the only option is to be 

relocated. 
(d) They are looking more to‘ards relocating upstream rather than do‘nstream 

because of their tribal connection to the land and resources upstream 
(e) Right no‘ they enjoy the free lifestyleb at the same time they are starting to 

‘orry about the future in relation to the dam and the po‘er station 
IX . A lternative R iver for Diving and Hunting area is 

(a) Toni River 
X . Cultural and Religious Sites: 

(a) A ll their cultural and 1 grave sites are located at K oeroba 
(b) While 1 grave is at Senge 

X I. Health Issues: 
(a) Main diseases arec 

 Malaria 
 Pneumonia 
 Hernia  
 Diarrhea 
 Influencer or flub etc 

X II. Main Health Concerns: 
(a) Namanu Health A id Postcno permanent Medical staff based here 
(b) Rove Clinic  
(c) Mataniko Clinic 
(d) K ukum Clinic 
(e) No. 9 Central Hospital all located in Honiara 

X III. General Comments on the Current Situation: 
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(a) L ike other communitiesb and hamlets already visitedb everyone e’pressed the 
same concernsb fears and lack of kno‘ing the future situation 

(b) Despite of that they all ‘anted the Hydropo‘er Project  
 
WE E K  2cDAK  8:  Wednesday 11th September 2013 
 

SIA T eam Program 
 
V III. Alteration to the planned field trip program to Namopilab K omureob V alekocha and 

V atunadi ‘hich ‘as supposed to be made today 
 
IX . This ‘as because most of the people in these communities ‘ere a‘ay and so the only 

Chief ‘ho ‘as around on Tuesday 10th ‘as told about the change of date from 
Wednesday to Friday. 

 
X . Therefore instead of going to the field todayb the time ‘as spent revie‘ing the Field 

Trip Programs based on the changes of dates and communities to be visited 
 
X I. V enue: Hyundai Office 
 
X II. T ime: 8 am – 5 pm 
 
X III.  Discussion Session Attended by: All SIA  Team members 

 Led by Gerard Fitzgerald (team leader); 
 K ellington Simeon;  
 La‘rence Foana’ota; and  
 Sharon Para 

 
X IV . Planned the field ‘ork program for the rest of Week 2. 
 
WE E K  3cDAK  12: T uesday 17th September 2013 
SIA T eam V isits to: 

I.  Main V enue for the Meeting: Mataruka 2 
II.  T argeted Communities: Malangob Mataruka 1b 2b 3b & 4 
III.  In Attendance: 

(a) A llen Billyb ChiefcMataruka 1 
(b) Malachi Rubub ChiefcMataruka 2 
(c) Timothy Palob ChiefcMataruka 3 
(d) Justice Denib ChiefcMataruak 4 
(e) SIA  teamcGerard Fitzgeraldb K ellington Simeonb Fred Patisonb La‘rence 

Foana’ota & Sharon Para 
IV .  Program: 

(a) Welcome & Opening Prayer by Daniel UnacCouncil Member from Rota Tribe 
(b) La‘rence Foana’ota made the opening remarks in thanking those ‘ho have 

turned up for the Meeting on behalf of the team members 
(c) E’plaining the purpose of the visit –Gerard Fitzgeraldb team leader 
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(d) Effects of the proposed Tina Hydropo‘er Development ProjectcDiscussions led 
by Kellington Simeon 

(e) Fred S Patison ‘as also present ‘ith the team and e’pressed the importance of 
taking note of the communities’ concerns regarding land and its use. He gave 
e’amples of cases in Choiseul and Isabel Provinces regarding land issues. 

V .  V isitation by Staff from Project Office: 
(a) It ‘as confirmed that staff from the Project Office already visited the area and 

talked about Government’s plan regarding the project 
V I.  L ando‘nership &  R ights to the T ina R iver: 

(a) Those present e’plained that even though they are in Malangob their connection 
to the Bahomea tribe and lando‘nership rights including rights to the Tina River 
are equally the same. 

(b) Some of them e’pressed their disappointment regarding the fact that those ‘ho 
signed the documents allo‘ing the government to develop the hydropo‘er 
project on the river had not included them. 

V II. Original Places of Settlements &  Graves: 
(a) Nala 
(b) Turahi 
(c) Makuricha 
(d) Luga 
(e) Tasi (4 gravesb betel nut and cut nut trees) 
(f) From Tasi to Chichinge (Garry is from Chichinge) 
(g) From Chichinge to Namoraoni (Jeremiah Matebasia is from Namosa) 
(h) From Namoraoni to Nala 

The last place in the catchment area people left in 1950 to settle ‘here they are today 
V III. Other Important R esources in the Catchment Areas: 

(a) Minerals 
(b) Logging 
(c) Potential for Ecoctourism development 
(d) Salt 
(e) Hot spring (use for healing) 
(f) Streams for gro‘ing ‘ater crease  

IX . T heir R elationship to the catchment’s area: 
(a) Hunting 
(b) Fishing 
(c) Diving 

A ll these activities take place bet‘een V atumosa to Choro and they continue until today.  
They al‘ays go to carry out these activities ‘hen they are holding Church fundraising 
programsb feast for the opening of a Church building or Christmas 

X . L ivelihood: 
(a) GardeningcK umarab cassavab tarob yam 
(b) Marketing of yamsb mushrooms and vegetables 
(c) Cocoa (o‘n small plots and sold dried beans) 
(d) Coffee (  “       “       “       “      “     “          “    ) 



93 

 
 

(e) Piggeryc 10 to 20 (feed them ‘ith millrun)  
(f) Milling timber (have about 30 chain sa‘s) 
(g) Hunting for pigsb opossum and lizards to sell 
(h) Employment at Gold Ridge Mining Co. (50 employees) 
(i) Earth Movers Logging Co. 
(j) DuadalĐaŶal t laiŶs t alŵ hil [td ;Dt t h[Ϳ- ;ϱ eŵploǇeesͿ 
(k) Teachers c (30 –Secondary and Primary) 
(l) Central Government c 10 
(m)Provincial Government c 2 
(n) Medical c 1 
(o) Ports Authority c 1 
(p) Operating Canteens c  many 
(q) Bus c 6 Contracted out 
(r) PhDs Qualificationc 2 

X I. Cultural Sites: 
(a) Manukiki c o‘ned by Wisely Sie of Havaina village ‘ho ‘as born at Tanabou 

V illage and belongs to a subctribe kno‘n as Uluna 
X II. Health Issues/Main Diseases and C linics: 

(a) Malaria 
(b) Pneumonia 
(c) Diarrhea 
(d) Still birth (big concern amongst ‘omen) 
(e) Rove Clinic  
(f) Mataniko clinic 
(g) No.9 Hospitalc(Emergency cases only) 
(h) Transport hardship 

X III. Benefits if Hydro is Constructed: 
(a) Improved standard of living 
(b) Receive more cash 
(c) Training and managing resources 
(d) Government acting as guarantor for person loan 
(e) Opportunity for improvement of businesses 
(f) Pastors are paid 
(g) Operate small businesses 
(h) L ight for Church groups to meeting at night & other community programs 
(i) Refrigerator 
(j) Electric Se‘ing Machines 
(k) TV  
(l) V ideo 
(m) Charging Mobile Phones 
(n) In Services 

X IV . K ouths: 
(a) Access to proper and good education 
(b) Everyone is provided technical and specialized training 
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(c) Establish ‘orkshops for furniture making 
(d) Purchase equipments and tools 
(e) Provide lighting for students to study at night 

X V . Women: 
(a) Se‘ calico for family & school uniforms 
(b) Make ice blocks 
(c) Have cold storage for keeping food 
(d) Good housing 

X V I. Main Church and Social Groups/Facilities: 
(a) South Sea Evangelical Church 
(b) Church Building 
(c) Women’s Fello‘ship 
(d) K outh Groups 
(e) Sports Groupsc Soccer/Netball/Basketball 
(f) Sports field 

X V II. L and: 
(a) O‘nership is based on tribe 
(b) Women has the right 
(c) Important resource for sustaining community life 

 
WE E K  3cDAK  13: T uesday 17th September 2013 
SIA T eam V isits to: 

I.   Main V enue for the Meeting: Belaha 
II.   T argeted Communities:  Belaha 
III.   In Attendance:  

(a) Israel Trevor Sibia 
(b) Members of the communities 
(c) SIA teamcGFb K Sb FPb LF & SP  

IV . Program: 
(a) Began ‘ith La‘rence Foana’ota thanking the members of the communities ‘ho 

are able to attend the meeting on behalf of the SIA team 
(b) A  brief introduction of the team members and their responsibilities 
(c) Follo‘ed by K ellington Simeon e’plaining the reason for the visit 
(d) Gerard Fitzgerald e’plaining the meaning of social and livelihood 
(e) A lso e’plained steps to take in Hydro Project Development 
(f) Follo‘ed ‘ith discussions and questions 

V . Steps to take in Project Development: 
(a) Planning includes lots of meetingsb revisits to follo‘ up 
(b) Construction ‘ill disturb peopleb break customb noise and river polluted 
(c) Infrastructure good roads 
(d) Completion ‘ill only employ a fe‘ 
(e) Changes in the level of the ‘ater in the river 
(f) Operating stage ‘ill cause long term changes 
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(g) Benefits should be positive for everyone 
V I. L ivelihood: 

(a) Milling 
(b) Cocoa 
(c) Betel nut 
(d) Marketing garden crops and vegetables 
(e) Pig 
(f) Shops for riceb taiyob noodle 
(g) Bottle Shop selling SP beer 
(h) Poultry 
(i) Coconut 
(j) Fishing for eelb tilapiab river shells (leve) and shrimps  
(k) Hunting for ‘ild pigsb opossumb lizards (iguana)  
(l) Formal employment c 20 
(m)Earth Mover (Logging Co.) bet‘een 10c20 ‘orkers 
(n) Small businessescCanteens 
(o) Teachers c 20 (K iddyb Primary and Secondary) 
(p) 50% make gardens for money 
(q) Crops gro‘n for consumption and salecCassavab kumarab cabbages 

V II. Marriage: 
(a) In order to maintain the proper cultural practice of marriage and to ensure 

lando‘nership is sustained and kept ‘ithin the tribeb a brother’s son has to marry 
his sister’s daughter.   

(b) To keep the family relationship strong and intactb X ’s son must marry K ’s 
daughter. 

(c) If a ‘oman marries outside of her tribeb the eldest daughter must marry someone 
‘ithin her tribe in order to maintain the right of use to the land 

V III. Where they get the fish and pigs: 
(a) Belaha River 
(b) Tina Catchment area 
(c) Usually spend 1 to 2 days hunting for pigs 
(d) If for special occasions they normally spend a ‘eek in the catchment area of the 

Tina River 
(e) During this time they hunt for pigsb fish and dive for fishb eel and shrimps  
(f) Where they normally come out after hunting or fishing is at Betiloga 
(g) They also have time to recvisit old settlement sites to maintain the connection 

IX . L and O‘nership: 
(a) In Guadalcanal lando‘nership is handed do‘n through ‘omen line 
(b) Stretches from Senge to K oeropa 
(c) Communities living in Belaha have the same right of lando‘nership ‘ith those 

along the banks of the Tina River  
X . E ffects of the Hydro Project if Constructed: 

(a) Change to lifestyle 
(b) Increase in drunkenness by men and ‘omen  
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(c) E’tra marital affairs ‘ill increase due to easy access to more money from the 
project 

(d) Plants used for medicine in Choro ‘ill disappear 
(e) Some of the livelihood activities connected to the Tina river ‘ill be affected 
(f) Royalties if not fairly distributed like they have already e’perienced ‘ith Gold 

Ridge Mining Company ‘ill cause disunity among community members 
(g) Timber ‘ill no longer be available for house building 

X I. Benefits: 
(a) Improve access roads 
(b) Access to free po‘er 
(c) Provide good ‘ater supply 
(d) Current source of ‘ater and quality not good 
(e) Improve standard of living for more than 2b000 living in the community 
(f) Provide employment 
(g) Training 
(h) Establish an institute and other schools improved 
(i) Provide scholarships (currently GRMC provides scholarships but not enough) 
(j) L ight 
(k) Refrigerator 
(l) Operating small income generating businesses 

X II. Health Issues: 
(a) A  Provincial clinic is near the Belaha School 
(b) Improve sanitation 
(c) 5 villages have pit toilets 

X III. Main Diseases: 
(a) Malaria 
(b) Pneumonia 
(c) Diarrhea  
(d) Dengue Fever 

X IV . Suggested Alternatives Needed: 
(a) Long term employment for members of the population 
(b) Proper management of any royalties 
(c) Change the leadership management 
(d) Build institutions that ‘ill sustain the population 

(e) Belaha school ‘as built 30 years ago but not many go further so must be 
improved 

(f) Improve the only Health Clinic at Belaha 
(g) Most immediate need of the community is for ‘ater supply 

X V . General Observations: 
(a) Those ‘ho spoke generally supported the hydropo‘er project 
(b) E’press the fact that since this is ne‘ in the country no one kno‘s it’s good and 

bad effects at this stage 
(c) The discussions ‘ent ‘ell and it ended ‘ith a peaceful atmosphere 
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WE E K  3cDAK  14: Wednesday 18th September 2013 
SIA T eam V isits to: 
I. Main V enue for the Meeting: V era’ande (Roadside Communities) 
II.   T argeted Communities:  V era’andeb V erak‘elib Niumahata 
 
III.   A ttendance: 

(a) Ruth K aoc Chief Joshua K ao’s ‘ife (V era’ande) 
(b) Johnson Tadokata c Originally from Choiseul (V erk‘eli) 
(c) Charity Tadokata c Johnson’s ‘ife 
(d) Grace Paul c (Niumahata) 
(e) Saleem Stephenc Muslim follo‘er c(PululahacSouth Malaita) 
(f) Womenb youths and children 

IV .  Program:  
(a) Introduction by La‘rence Foana’ota 
(b) E’planation by K ellington Simeon of the reasons for the visit and ho‘ people 

live 
(c) 3 parts (i) storyb (ii) household survey & (iii) intervie‘ ‘ith ‘omen 
(d) Sharon Para translated the information in the local language 

V . History of the V illages: 
(a) Families moved from Tina to V era’ane on April 3rd 2000 because they took up 

one of the cocoa blocks nearby left by Levers on land they o‘ned 
(b) Niumahata community ‘as established by families from the Weather Coast ‘ho 

moved in 1968 because of a major landslide and earthquake in that part of 
Guadalcanal Province  

(c) V erak‘eli ‘as established by families ‘ho used to live at V eravolia.  They 
moved because of easy access to the road 

V I. L ivelihood: 
(a) Marketcpick coconutb kasume 
(b) Gardeningcfamilies main source for food 
(c) Cocoaconly during pick season from June to August 
(d) Se‘ing sago palm leaves and sell the panels at the market 
(e) Casual ‘ork around the villages 
(f) Milling timber 
(g) 6 employed by Lee K‘ok K uenc from V era’ande 
(h) 8 employed by Lee K‘ok K uenc from V ermahata 
(i) 3 employed by Lee K‘ok K uenc from V erak‘ele 
(j) 1 employed by Gold Ridge Mining from V era’ande 
(k) 1 employed by Guadalcanal Plains Palm Oil Ltd from Niumahata 
(l) Diving along the Tina River by young people for fish/no hunting 

V II. Women’s R oles: 
(a) Operate small income generating businesses like selling ring cakesb young   

coconutsb bans and other small items 
(b) Washing clothes and dishes 
(c) Fetching ‘ater from drinking and cookingb collecting food from the gardens 
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(d) Womenb men and youths harvest cocoa and young coconuts together 
V III. Church Groups in the 3 Communities: 

(a) Seventh Day Adventist (SDA)c Place of Prayerc Namanu  
(b) Church Of Melanesia (COM)c Place of Prayerc Ngalimera/Good Shepard 
(c) South Sea Evangelical Church (SSEC)c Place of Prayerc V eravinua 
(d) United Church (UC)c Place of PrayercGPPOL/To‘n 
(e) Assembly Of God (AOG)c Place of Prayerc V erakabikabi 

IX . Health IssuescMain Diseases/C linics: 
(a) Malaria 
(b) Pneumonia 
(c) Diarrhea  
(d) Influencer 
(e) Namanu Health Clinic 
(f) Good Samaritan Mini Hospital/ Clinic near Ngovia School 
(g) Central Hospital at No.9 

X . Main Source of Water for Drinking and Washing: 
(a)     3 ‘ells (1 for drinking 2 for ‘ashing) at V era’ande  
X I. Main Concernsb Needs and Worries ‘hen the T H Project Actually started: 

(a) Not enough cash to pay for family needs 
(b) Generator to pump ‘ater 
(c) If road is constructedb it ‘ill be dusty 
(d) Children’s safety ‘ill be at risk 
(e) Random visits by drunkard 
(f) Put up fence to protect children from running onto the road 
(g) Road should be tar seal to avoid dust 
(h) Have check points 
(i) Put in place speed humps 
(j) Security ‘ill be threatened and probably increase if development takes place 
(k) Main road use by children going to Rate and Namanu schools 
(l) Changes may be for good or bad 
(m) Heard houses might be moved if they are 1 meter ‘ithin the perimeters of the 

road 
(n) Fear of losing their current ‘ay of life if they are to be relocated 
(o) Peace at night ‘ill be disturbed due to vehicles going up and do‘n the road 
(p) Need Police Post 
(q) Emergency Post 
(r) School and Clinic at Namanu need to be moved because they are situated on 

someone else’s registered land and relocate them on secure land else‘here 
X II. Benefits as Perceived by People from these Communities: 

(a) Easy access to transport 
(b) Set up side road markets 
(c) L ight 
(d) Water supply from o‘n source ‘ill be improved 
(e) Good road 
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(f) Easy to get quickly to hospital in emergency cases 
(g) Fulltime and Part time employment 
(h) Good housing 
(i) Improve and upgrade the e’isting schools 

X III. Some General Observations and Comments: 
(a) People ‘ere basically satisfied ‘ith their present ‘ay of life 
(b) They are healthy and are generally easy going ‘ith not too much to ‘orry about 

e’cept ‘hen drunkards from other neighboring communities sometimes disturb 
them because their houses are located near the main road 

(c) Their feelings about the Tina Hydro Project and plans to e’pand and use the 
road as the main access to the location of the site ‘ere of a ‘elcoming nature 
but at the same time of concern and fear for their communities’ safety and 
security. 

 
WE E K  3cDAK  14: Wednesday 18th September 2013 
SIA T eam V isits to: 
I. Main V enue for the Meeting: Horohotu 1 
II. T argeted Communities:  Horohotu 1b 2b & 3 
 
III. Attendance: 

(a) V illage Chiefc Seth Givu 
(b) Other Community members 
(c) SIA  Team 

IV . Program: 
(a) Brief ‘elcome on behalf of the SIA team members and introduction 
(b) Chief’s brief on the history of the communities 
(c) Discussions and questions regarding topics like livelihoodsb health etc 
(d) The communities’ thoughts about the benefits and effects of the Tina Hydro 

Project 
V . History: 

(a) Originally came from the Weather Coast of Guadalcanal 
(b) First settled at K onga in 1974 ‘hile ‘orking for Fo’‘ood Timber Milling Co 

based near Red Beach 
(c) From K onga they moved and started the settlement at Horohotu 1.  They ‘ere 

already in Horohotu 1 before Cyclone Namu struck in 1986 
(d) Horohotu 2 ‘as the second community to be established after Horohotu 1 

follo‘ed by Horohotu 3 
V I. L ivelihood: 

(a) Marketing c 2 days a ‘eek c Mondays and Thursdays 
(b) Gardeningcpotato or kumarab cassavab tomatoesb beansb pa‘pa‘b banana 
(c) Project involved in farming tomatoesb pa‘pa‘ and bananas for sale 
(d) K ouths employed by others to cut timber and paid 
(e) 1 employed by World V ision 
(f) 1 employed by Police as a Prison Warder 
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(g) 1 employed by Gold Ridge Mining Co. 
(h) 6 employed by Guadalcanal Plains 
(i) 1 gone to ‘ork in Makira/MakiracUla‘a Province 
(j) Dig side of Tina River for drinking ‘ater 
(k) 1 rain ‘ater tank near the Church 

V II. Heath Issues: Diseases: 
(a) Malaria 
(b) Pneumonia 
(c) Diarrhea 
(d) Influencer or flu 

V III. Facilities: 
(a) Namanu Clinic 
(b) Clinics in Honiara 
(c) Project should make allo‘ances for t‘o more main markets  

On the East and West sides of the Project 
IX . E ffects from Hydro Project as Communities Foresee: 

(a) Water from the river ‘ill be polluted 
(b) Clean drinking ‘ater ‘ill be scarce 
(c) Not be able to ‘ash calico or dishes 

X . Benefits from the Hydro Project: 
(a) Provide ‘ater tanks 
(b) K oung people ‘ill ‘ork for the project 
(c) Easy access to transportation 
(d) Build clinic 
(e) Improve schools including Rate Primary and Secondary School 
(f) Borehole for ‘ater for the communities 
(g) Improve transportation 
(h) Improve road 

 
X I. Church Organization: 

(a) Seventh Day Adventist or SDA 
X II. General Comments: 

(a) Members did not come to SIA Meeting held at V uramali 
(b) Some of the community members ‘ere a‘ay for a Church Meeting 
(c) The Pastor of the SDA Church is from Marovo area/Western Province 
(d) The V illage Chief did not look healthy due to old age 

 
Week 3cDay 15: T hursday 19th September 2013 
 
SIA F ield V isit to: 
 

I. Main V enue for the Meeting: Ravub Westside of Ngalibiu Bridge 
 

II. T argeted Communities:  Do‘nstreamc (East of Ngalibiu Bridge): GPPOL 1b 
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Baravale – c7 houses 1 Churchb K adavub Pokasoc c7 housesb Selaghoghoroc 3 housesb 
Ombac c2 housesb Papaghuc c 10 houses (indigenous people from the Plains) 
(West of the Bridge): Ravub Ngalimera (K ello‘ nut)b Siroighab Old Sel‘ynb K olinac 
Popoloi 1 (Settlers from the Weather Coast)b Pololoi 2c Lee K ‘ok K uen Farm and gravel 
e’traction site 

III. Attendance: 
(a) Moses K arukuc Assistant Pastorb Church of the L iving Word 
(b) Geoff A le’anderc Originally from South Malaita but married to a 

Guadalcanal lady and is no‘ living near GPPOL (His ‘ife is Agnes Putu’s 
sister) 

(c) Cathy Kakamo  
(d) Agnes Putu  
(e) James Laisa c Assistant Administration Officer – Guadalcanal Province 
(f) SIA  Members 
(g) Community Leaders  
(h) Menb ‘omen & youths 

IV  Program: 
(a) Brief Introduction of SIA team members 
(b) Inform those present of the reason for the visit 
(c) Clarify the status of the SIA team that members are not from the Government 

or Project Office but are independent ‘ith sponsorship by the World Bank. 
(d) E’plain nature of the SIA team’s ‘ork 
(e) Asking questions and having general discussions 

IV . General Discussions: 
(a) Most of the time ‘as spent by those ‘ho spoke ‘hich seem to be dominated 

by three men complaining about their past e’periences ‘ith Government and 
NGOs that did not keep their promises or assist them ‘ith programs like 
improvement of their school or building a nearby clinic 

(b) E’amples they gavec Ngalibiu Primary School has 417 studentsb Grades 1c6 
‘ith t‘o streams for each class a day ‘hich means that they have 12 class 
sessions per day in order to cater for the learning needs of the 417 kids 

(c) Government has already assisted Rate School but not their school at Ngalibiu 
(d) Ravu Community consists of about 16 villages 
(e) They use the ‘ater from the river forc drinkingb s‘immingb ‘ashing and 

cooking 
(f) They raised the issue about not being included in the group that signed the 

agreement for the project to go ahead 
V . Impacts: 

(a) If the dam is built it ‘ill have some social effects on the life of those ‘ho use 
the ‘ater from river. 

(b) They feel the ‘ater might dry up during the dry season 
(c) They dig the side of the river to get ‘ater for drinking and ‘atering their 

gardens 
(d) They are concerned about river pollution during the construction of the dam 
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(e) Replacement of gravel ‘hich they depend on for cash ‘ill be affected 
(f) During the dry ‘eather the level of the river ‘ill be lo‘ 
(g) Any plans to develop this hydro project must take into account the ‘elfare of 

those using the river for the livelihood 
(h) A lready they have been unfairly treated because of their e’clusion from the 

initial discussions ‘ith the government and those ‘ho use the river for their 
livelihood 

(i) No ‘ater supply in the communities 
(j) Use old World War 2 drums for their ‘ater ‘ells 
(k) If the dam ‘ill be safe because of fear that it might break if there is a storm 

or earthquake.   
(l) Fear is based on their e’perience during Cyclone Namu in 1986 ‘hen the 

river flooded and s‘ept many of their homes ‘hich caused a huge disaster 
for the families 

(m) A ‘oman e’pressed her concern that “culture” ‘as not observed during this 
particular meeting because they al‘ays have refreshments ‘hen such 
gathering is held. 

(n) They ‘ill lose the income they generate from sale of gravel from the river 
(o) Use of the river for rubbish disposal from the upstream communities 
(p) Oil spill from Lee K ‘ok Kuen farm upstream as ‘ell 
(q) They are not happy ‘ith the ‘ay information is passed to the communities. 

For e’ampleb government initiates a project the information about it is then 
passed onto the Member of Parliament ‘ho in turn channels it to the 
Provincial Member ‘ho finally informs the communities.  So far this system 
has not ‘orked ‘ell in the country 

(r) Flooding of houses if dam breaks or during heavy rain 
(s) Arguments over unfair sharing of royalty payments 
(t) Government funding al‘ays given to Member of Parliament but never get to 

people in the communities in the rural areas 
(u) Employment by GPPOL  mostly from other Provincesb very lo‘ from the 

village.  95% of the ‘orkforce from other Provinces only 5% local 
(v) Lack of money is a major issue of concern 

V I. Possible Options or Solutions: 
(a) Need to form 3 representative groupsc Upstreamb Midstream and 

Do‘nstream to sign agreements to ensure proper and fair sharing of benefits 
(b) Help to build raised houses on stilts 
(c) Provide ‘ater tanksb boreholesb ‘ater pumpsb ‘ells improved & ‘ater supply 
(d) Government need to contact Solomon Island Water Authority 
(e) Connect to main ‘ater supply from Honiara ‘hich is only 21.1 km a‘ay 
(f) Set up alarm system to ‘arn people of danger ‘hen the ‘ater level rises 
(g) Improve already e’isting ‘ells and provide ‘ater pumps 
(h) Involve more menb ‘omen and youths in the ‘orkforce 
(i) Relocate or identify place for communities to escape to during disasters on 

higher grounds 
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(j) Wanted members of their communities to visit the proposed dam site since 
Tina communities already visited and seen it or in other countries ‘ith dams 
already e’ist.  So government should include them in delegation in the future. 

(k) Women only heard about the dam but do not kno‘ ho‘ it ‘orks.  So they 
need more information 

(l) Weather Division in Government should visit the lo‘er parts of Ngalibiu 
River because ‘hen it rains the gardens and villages are al‘ays flooded 

(m)Should have good drainage system in place and proper designs for the 
settlements 

(n) A ll communities should have free electricity 
V II. L ivelihood: 

(a) Sale of gravel (Lee K ‘ok K uencCharge $100 per load/use 15 ton truck) ‘hile 
Dalgro is charged $390 per cubic 

(b) Gardening 
(c) Piggery 
(d) Poultry  
(e) Cocoa 
(f) Tourismcguided tours to tapu sites 
(g) Fishing for eel (paleo)b kolab mamatab ghatubib K ukuli (fish ‘ith poisonous 

fins)b bagovub laeb shrimps (ura)b mathib tilapia 
(h) K asumeb Water L illieb kamaub pumpkinb pa‘pa‘b bananab tarocs‘amp tarob 

tagolocs‘amp taro or kakake 
(i) A ligeto 

V III. Health Issues: 
(a) Malaria (lo‘) 
(b) Dengue Fever – (about 100 cases) 
(c) Bakua – skin disease (Havole vernacular name) (social effect people not 

married) 
(d) Pneumonia 
(e) Diarrhea 
(f) Diabetes – poor dietb sugar or fast food 

IX . C linics: 
(a) Goro Mini Hospital 
(b) Ngalibiu Clinic 
(c) No. 9 Central HospitalcHoniara 

X . Benefits: 
(a) Have free electricity 
(b) Employment 
(c) Improved standard of living 
(d) Improved roads 

X I. General Observations: 
(a) People ‘ere frustrated 
(b) K oung people not interested in ‘orking for GPPOL 
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(c) At the end they ‘anted more information about the project and also others 
dams in other countries 

(d) Discussion took too long because those ‘ho spoke continue to repeat their 
frustrations and anger 

(e) The meeting ended ‘ith a prayer by the Assistant Pastorc Moses K aruku 
 
Week 3cDay 16: Friday 20th September 2013 
SIA T eam V isit to: 
I. Main V enue of the Meeting: V erakabikabi (Settlers from the Weather Coast) 
 
II. T argeted Communities: V erakabikabi Community 
 
III. Attendance: 

(a) Dominic K usoli – Paramount Chief 
(b) Evens Seleso – V illage Chief 
(c) SIA  team –GFb K Sb SP & LF 
(d) Ray Roberts – EngineercGuadalcanal Province 
(e) Cathy K akamo 
(f) Agnes Puti 

IV . Program: 
(a) Opening Prayer and Introduction of SIA team by Ray Robert 
(b) Spoke’s person on behalf of community ‘as Stanley V eke 

V . History concerning the Settlement: 
(a) 1965 big cyclone caused big flood forced the first families to move 
(b) Later other families came to join them from the Weather Coast in 1970 after a big 

flood and landslide. 
(c) They bought the land at V erakabikabi from the lando‘ners in the custom ‘ay 
(d) The total number of households in the community is 43 

V I. L ivelihood: 
(a) Most of the family members a‘ay in Gold Ridge to dig for gold 
(b) Marketingc Cabbageb bananab beans cassavab kumarab coconut 
(c) Panning for gold and selling any finds 
(d) Hunting for pigs 
(e) Using eel trap to catch the eel at Betisasanga 
(f) Hunting for opossum 
(g) Gardening 
(h) Diving 
(i) Farming cocoa 
(j) Gro‘ s‘amp taro 
(k) Fishing 
(l) Collecting fernckasume 
(m) Collecting amau c a kind of leave of a shrub like sandcpaper ‘hich they eat the 

young leaves and use the mature ones for ‘ashing pots and other cooking utensils  
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V II. Concerns: 
(a) Lack of o‘n transport 
(b) When the road is constructedb it might cause dust  
(c) Children use the road to ‘alk to school 
(d) Hydro dam might break causing huge damages 
(e) Need more information about the Project 
(f) A l‘ays arrange ‘ith lando‘ners if ‘ant to make gardens 
(g) Main stream they dra‘ their drinking ‘ater from at Ngongoti might be affected 

‘hen the access road to the dam site is constructed 
(h) Gardening areas and 1 cemetery near the road might be destroyed 
(i) Split after family argument resulted in joining t‘o separate churches (Roman 

Catholic & Assembly of God) 
(j) During construction of the roadb families ‘alking to Church in Marava might be 

affected 
(k) Main ‘orriescMoney and Food 
(l) Good clinics are in Honiara 
(m)School fees 
(n) Good houses 
(o) Land 

V III. Health Issues c Main Diseases: 
(a) Malaria 
(b) Pneumonia 
(c) Diarrhea 
(d) Worry/an’iety 

IX . C linics & Schools: 
(a) Namanu Clinic 
(b) Marava K indergarten  
(c) Rate School 

X . Churches: 
(a) Roman Catholic (Only one Church before 1990) 
(b) Assembly of God (Establish in 1990) 

X I. Cultural &Historical Sites: 
(a) No cultural tapu sites 
(b) 3 Burial grounds 

 
WE E K  3cDAK  16: Friday 20th September 2013 
SIA T eam V isit to: 
I. Main V enue for the Meeting: Old Sely‘n 
II. T argeted Community: Old Sel‘yn 
III. Attendance: 

(a) A lifo’ Uluc Chief 
(b) Agnes Putu c Lando‘ner & Her Home 
(c) Cathy K akamo  



106 

 
 

(d) Ray RobertscEngineercGuadalcanal Province 
(e) SIA  TeamcGFb K Sb SP & LF 
(f) Ronald V osiucBougainville Christian Mission Fello‘ship 
(g) Community members 

IV . Program: 
(a) Brief remarks and introduction of SIA team members by Ray Roberts (GP Rep) 
(b) E’planation concerning the Project visit of this independent team ‘as by K ellington 

Simeon 
V . History of the Community: 

(a) This place used to be called Nasilagu ‘hen the Anglican Church started a Primary 
School here 

(b) When the Church decided to upgrade it to a high school they changed the name to 
Sel‘yn College  

(c) In 1986 ‘hen the Cyclone Namu struckb the school ‘as destroyed by flood from the 
Tina River and ‘as abandoned and the School ‘as relocated near Marovovo on the 
West side of the island 

(d) After the school moved out the members of the families that o‘n the land moved in 
after 1986 and settled in the houses that ‘ere not destroyed by the floods and they 
use the name Old Sel‘yn and Popoloi to refer to their community 

(e) Before Cyclone Namu they used to live at Siroigha 
V I. L ivelihood: 

(a) Gardening 
(b) Plan cocoab bananab etc 
(c) Coconut 
(d) Lease land for oil palm 
(e) 2 members ‘ork at Gold Ridge Mining 
(f) Sale of river gravel @$500.00 (SBD) per cubic 
(g) Royalty payment from Guadalcanal Plains Palm Oil Ltd 
(h) Use Ngalibiu river side for gardeningb dra‘ing drinking ‘aterb ‘ashing ‘hen 

generator is not ‘orking 
(i) Use a ‘ell to dra‘ ‘ater and only one tank at the Church Building 
(j) Use t‘o boreholes and t‘o ‘ells 

V II. T heir Needs: 
(a) Solar po‘er pump immediately needed 
(b) Old pipes needed replacing 
(c) Po‘er needed to be recconnected 

V III. Concerns: 
(a) Their community is located on flat plains and so they fear if a big flood they ‘ill be 

badly affected 
(b) During dry season the ‘ells become dry 
(c) Oil and fuel spill 
(d) To build their houses they have to buy building materials 
(e) Support for the Government = 0% 
(f) Promises never been fulfilled 
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(g) Only trustees benefit from any help 
(h) To have a plan in place in case of any disaster happening like the dam breaking 
(i) Interim Committee already in place but not legal 
(j) Access road still under negotiation 
(k) Upstream already ‘ell established ‘ith their organization 
(l) Lo‘er stream/do‘nstream still unorganized 
(m)Water boundary need chiefs to discuss and decide 
(n) Parts of the Tina and Ngalibiu are registered and customary o‘ned 
(o) They need to be listened too and recognized also in any benefit sharing 
(p) Damming the ‘ater ‘ill affect the flo‘ of gravel 

IX . Benefits: 
(a) Still needed to be seen 
(b) Improve the road 
(c) Opportunity for employment 
(d) Connected to the main po‘er grid 

X . Health Issues: 
(a) Diarrhea 
(b) Malaria 
(c) Pneumonia 
(d) Dengue Fever c2c3 cases 

X I. Schools &  C linics: 
(a) Ngalibiu Primary SchoolcGuadalcanal Provincial School 
(b) Good Samaritan MinicHospital administered by the Roman Catholic Church 
(c) No. 9 at the Central Hospital 

X II. Church: 
(a) Christian Mission Fello‘ship 
(b) T‘o Missionaries from Bougainville looking after the ‘ork of the Church 

X III. A lternatives: 
(a) Plan for any areas for safety during disasters 
(b) MOU ‘ith Project Office 
(c) During the period the ‘ork of the Project goes on they need po‘er restored and 

pump repaired or provided ‘ith a ne‘ one 
(d) $3 million a year should be shared equally amongst family members may be affected 
(e) Government to put in place clear guidelines on ho‘ trustees should distribute any 

benefits 
(f) Tribes should choose ‘ho should be a trustee 

 
WE E K  4cDAK  17: Monday 23rd September 2013 
 
SIA T eam V isit to: 
 

I. Main V enues for the Meetings: Ministry of Environment & Conservation 
& Guadalcanal Provincial Headquarter 
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II. T argeted Officials:  Permanent Secretary/ME&Con & Provincial 
Secretary/GP 

 

III. Present: 
(a) Permanent Secretary 
(b) GF & K S 

IV . Program: 
(a) Main purpose of the visit ‘as to update the Permanent Secretary of the 

‘ork that have been done so far among those communities the SIA team 
members visited 

(b) This ‘as actually a courteous call 
(c) Meeting ‘ith Guadalcanal Provincial Officials never materialized because 

the Provincial Government ‘as having problems ‘ith its members 
(d) Instead the SIA team decided to ‘ork on the plans for the ‘riting up of 

their reports. 
WE E K  4cDAK  18:  T uesday 24th September 2013 
SIA T eam V isit to: 

I. Main V enue of the Meeting: Solomon Islands Development Trust or SIDT 
Office 

 
II. T argeted Organization: SIDT 

 
III. Present: 

(a) Longden Mankdikac Director 
(b) SIA  team c Gerard Fitzgerald 
(c) K ellington Simeon   
(d) La‘rence Foana’ota 

 
IV . Program: 

(a) Brief on the ‘ork of the SIA team 
(b) Brief on the ‘ork of SIDT 

 
V . Main purpose of SIA team visit: 

To hear if SIDT has any  
(a) Current projects in the Tina Hydro Project area 
(b) Plans for future projects 

 
V I. SIDT ’s Involvement: 

(a) Has a project in Chichinge Community 
(b) A im at developing rural people 
(c) Encourage more development at village level 
(d) Introduction of malaria model to get rid of the disease 
(e) Malaria projects already in place at Tinahulub Chichinge and Ngalimera 
(f) Facilitators of projects that help villages to be self reliance 
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(g) Provision of dra‘n maps to locate village sites 
(h) V alue their sites 
(i) Provide advice to communities on ho‘ to improve themselves 

V II. Other SIDT ’s Activities: 
(a) Carry out ‘ork on Mining and Gender funded by World Bank 
(b) Involved ‘ith the rehabilitation of families from the Gold Ridge Mining area 
(c) Data collecting e’cise is all they do 
(d) Find out ho‘ involved are ‘omen in any development projects 
(e) Conducted research 3 years ago ‘ith Outcgro‘ers at GPPOL but initiative 

not ‘orking 
(f) Build capacity for a period of 9 months and then they should sustain 

themselves 
(g) Encourage all social groups or organizations to ‘ork together 
(h) Promote and encourage villages to involve in small solar and ‘ater projects 

V III. Projects that are still going: 
(a) Chichinge the project belongs to the people so it is still going 
(b) Roroni K indergarten has become self reliance after SIDT assisted in 

establishing it in the community 
(c) Tina and Marava ecoctourism projectb ‘omen’s center and sanitation 

projects are going ‘ell especially Tina community’s sanitation project 
 

IX . Main T heme of their Approach to village improvement and 
sustainability is  

“VILLAGE  STAND UP SE LE VA” 
This ‘as the last field visitation and consultation that the SIA team members carried out and 
on Wednesday 25th the SIA team spent in the office discussing their ‘riting up plans and on 
Thursday 26th the International E’pertb Gerard Fitzgerald left the country.  
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Morning meal % of hhd Midday meal % of hhd 

rice 43% rice 41% 

kasava 25% cabbage (no detail) 34% 

cabbage (no detail) 20% kasava 25% 

tea 20% banana 14% 

kumara 11% kumara 14% 

silver fern/fern/kasume 16% ‘ater 11% 

banana 9% silver fern/fern/kasume 11% 

bread 7% taiyo (canned tuna) 14% 

teaccoffee mi’ 7% beans 5% 

taiyo (canned tuna) 7% noodles (instant) 5% 

beans 5% pig meat 5% 

biscuits 5% potato 5% 

noodles (instant) 5% tomato 5% 

pig meat 5% cabbage (‘ild taro leaf) 2% 

potato 5% cake 2% 

tomato 5% coconut 2% 

‘ater 5% coconut milk 2% 

slippery cabbage 5% eggplant 2% 

chinese cabbage 5% fish (savutu) 2% 

cabbage (‘ild taro leaf) 2% chinese cabbage 2% 

cake 2% pa‘pa‘ 2% 

coconut 2% pumpkin 2% 

garlic 2% pumpkin soup 2% 

milo 2% pumpkin tops 2% 

pumpkin 2% slippery cabbage 2% 

shallot 2% taro 2% 

  tea 2% 

 
E vening meal % of hhd  S nacks  % of hhds 

rice 77% none 43% 

cabbage (no detail) 36% banana 32% 

kasava 23% coconut 16% 

kumara 22% pa‘pa‘ 14% 

silver fern/fern/kasume 16% betelnut 7% 

tomato 11% cucumber 5% 

‘ater 11% cutnut 5% 

beans 9% apple 2% 

noodles (instant) 9% biscuit 2% 

taiyo (canned tuna) 9% breadfruit (May) 2% 

banana 7% silver fern/fern/kasume 2% 

pig meat 7% cakes 2% 

potato 7% cassava 2% 

tea 7% guava 2% 
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E vening meal % of hhd  S nacks  % of hhds 

eel fish 5% Malay apple 2% 

chicken 2% noodles (instant) 2% 

coconut milk 2% orange 2% 

corned beef 2% pig meat 2% 

fish 2% rice 2% 
kaimosamosa (sand 
paper) 2% ringcake (doughnuts) 2% 

onions 2% sugarcane 2% 

pa‘pa‘ 2% soft drinkcsoda 2% 

pra‘ns (ura) 2% tea 2% 

pumpkin 2%   

pumpkin top 2%   

sanage 2%   

savutu 2%   
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The follo‘ing table lists aquatic insects (‘ater dependant) insects that thrive in Guadalcanal. 

T able 1 List  of  aquat ic insect s in Guadalcanal 

Name S pecies 
particularity S tations 

Heteroptera 

Notonectidae 

Anisops bro‘ni E ndemic to the 
S olomon Islands 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Anisops capitata E ndemic to the 
S olomon Islands 

Anisops cheesmanae E ndemic to the 
S olomon Islands 

Anisops leucothea  

Anisops nasuta  

Anisops philippiensis  

Anisops sp.  Charebuma R iver (stations 64a & 64b) 

Anisops tahitiensis  Do‘nto‘n Honiara 

E nithares gibbera E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

E nithares loria  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

E nithares sp.  Tenaru R iver at Tenaru Falls (station 14) 

Gerridae 

Halobates micans  

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Halobates princeps  

Halobates proavus  

Limnogonus fossarum 
skusei  

Limnogonus luctuosus  
Lungga R iver at mouth of gorgeb S asaa 
R iver at road bridgeb Ndoma R iver at road 
bridge 

Limnogonus sp.  Tenaru R iver at Tenaru Falls (station 14)b 
Charebuma R iver (stations 64a & 64b) 

Limnometra hysterema E ndemic to 
Guadalcanal Tenaru R iver at Tenaru Falls (station 14) 

Limnometra lipovskii  Lungga R iver at mouth of gorgeb Ndoma 
R iver at road bridgeb roadside pond in forest 

Limnometra sp.  Charebuma R iver (stations 64a & 64b) 
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Name S pecies 
particularity S tations 

Metrobatopsis bro‘ni E ndemic to the 
S olomon Islands 

Tenaru R iver at Tenaru Falls (station 14)b 
Tinahulu R iver (station 15)b Lungga R iver at 
mouth of gorgeb Ndoma R iver at road 
bridgeb C harebuma R iver (stations 64a & 
64b) 

Neogerris parvula  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Mesoveliidae 

Mesovelia sp.  
S asaa R iver at road bridgeb Ndoma R iver at 
road bridgeb Charebuma R iver (stations 64a 
& 64b) 

Mesovelia subvittata  Tenaru R iver at Tenaru Falls (station 14) 

Mesovelia vittigera  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Ochteridae 

Ochterus nigrinus E ndemic to 
Guadalcanal 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Ochterus sp.  Tenaru R iver at Tenaru Falls (station 14) 

S aldidae 

S aldula parens E ndemic to 
S olomon Islands 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

S aldula solomonensis E ndemic to 
Guadalcanal 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

S aldula sp.  
Tenaru R iver at Tenaru Falls (station 14)b 
Lungga R iver at mouth of gorgeb S asaa 
R iver at road bridge 

Veliidae 

Microvelia sp.  

Tenaru R iver at Tenaru Falls (station 14)b 
Tinahulu R iver (station 15)b Lungga R iver at 
mouth of gorgeb S asaa R iver at road bridgeb 
Ndoma R iver at road bridgeb Charebuma 
R iver (stations 64a & 64b) 

R hagovelia bro‘ni E ndemic to 
Guadalcanal 

Tenaru R iver at Tenaru Falls (station 14)b 
Tinahulu R iver (station 15)b Lungga R iver at 
mouth of gorgeb S asaa R iver at road bridgeb 
Ndoma R iver at road bridgeb Charebuma 
R iver (stations 64a & 64b) 

R hagovelia n. sp. E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

Cori’idae 

Micronecta ludibunda 
ludibunda  Lungga R iver at mouth of gorgeb 

Charebuma R iver (stations 64a & 64b) 

Micronecta virgata  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Gelastocoridae 
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Name S pecies 
particularity S tations 

Nerthra gurneyi E ndemic to 
Guadalcanal 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) Nerthra macrothora’  

Nerthra omani E ndemic to 
Guadalcanal 

Leptopodidae 

Valleriola n. sp.  Lungga R iver at mouth of gorge 

Valleriola BsolomonensisB E ndemic to 
S olomon Islands 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Ochteridae 

Ochterus sp.  Lungga R iver at mouth of gorge 

Hydrometridae 

Hydrometra horvathi  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Odonata 

Chlorocyphidae 

R hinocypha liberata E ndemic to 
S olomon Islands 

Tenaru R iver at Tenaru Falls (station 14)b 
Charebuma R iver (stations 64a & 64b) 

Coenagrionidae 

Agriocnemis pygmaea  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Agriocnemis salomonis E ndemic to 
S olomon Islands 

S asaa R iver at road bridgeb Ndoma R iver at 
road bridgeb roadside pond in forest 

Agriocnemis sp.  Tinahulu R iver (station 15)b Lungga R iver at 
mouth of gorge 

Ceriagrion erubescens  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) Ischnura aurora aurora  

Pseudagrion incisurum E ndemic to 
Guadalcanal 

Tenaru R iver at Tenaru Falls (station 14)b 
Charebuma R iver (stations 64a & 64b) 

Pseudagrion 
microcephalum  Tinahulu R iver (station 15)b Sasaa R iver at 

road bridgeb Ndoma R iver at road bridge 

Pseudagrion sp.  Lungga R iver at mouth of gorge 

Teinobasis bradleyi E ndemic to 
S olomon Islands Charebuma R iver (stations 64a & 64b) 

Teinobasis imitans E ndemic to 
Guadalcanal 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

X iphiagrion cyanomelas  S asaa R iver at road bridgeb Tina river 

Protoneuridae 

Nososticta salomonis  
Tenaru R iver at Tenaru Falls (station 14)b 
Lungga R iver at mouth of gorgeb 
Charebuma R iver (stations 64a & 64b) 

L ibellulidae 
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Name S pecies 
particularity S tations 

Aethriamanta subsignata  

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Agrionoptera insignis similis  

Agrionoptera papuensis 
allogenes  

Brachydipla’ denticauda   
Brachydipla’ duivenbodei   
Crocothemis nigrifrons   
Diplacodes trivialis   
Hydrobasileus brevistylus   

Orthetrum sabina sabina  

Orthetrum villosovittatum 
bismarckianum  

Pantala flavescens  

Protorthemis ‘oodfordi E ndemic to 
S olomon Islands 

R hodothemis rufa  

R hyothemis phyllis chloe  

R hyothemis phyllis 
marginata  

R hyothemis regia juliana  

Tapeinothemis boharti E ndemic to 
S olomon Islands 

Tramea liberata E ndemic to 
S olomon Islands 

Neurothemis terminata    Tina river 

Neurothemys stigmatizans 
bramina  Lungga R iver at mouth of gorgeb Tina river 

Platycnemididae 

Lieftinckia lairdi E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

Lieftinckia salomonis E ndemic to 
S olomon Islands 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

S alomonocnemis gerdae E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

Isostictidae 

Cnemisticta latilobata  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Gomphidae 

Ictinogomphus australis 
lieftincki 

E ndemic to 
S olomon Islands 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Aeschnidae 
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Name S pecies 
particularity S tations 

Anasciaeschna 
melanostoma 

E ndemic to 
Guadalcanal Data from previous surveys (mentioned in 

Polhemus et al.b 2008) 
Gynacantha rosenbergi  

Corduliidae 

E usynthemis frontalis E ndemic to 
Guadalcanal Data from previous surveys (mentioned in 

Polhemus et al.b 2008) 
Guadalca insularis E ndemic to 

Guadalcanal 

Coleoptera 

Dytiscidae 

Genus and species 
unkno‘n  

Tinahulu R iver (station 15)b Sasaa R iver at 
road bridgeb Ndoma R iver at road bridgeb 
Charebuma R iver (stations 64a & 64b) 

Gyrinidae 

Dineutes (Callistodineutus) 
pagdeni 

E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

Gyrinus sericeolimbatus  Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Diptera 

Dolichopodidae 

Genus and species 
unkno‘n  Lungga R iver at mouth of gorge 

S imuliidae 

Morops ka‘agishii E ndemic to 
Guadalcanal 

Data from previous surveys (mentioned in 
Polhemus et al.b 2008) 

Morops papuense  

Morops pohaense E ndemic to 
Guadalcanal 

Morops sel‘ynense E ndemic to 
Guadalcanal 

S imulium (Gomphostilbia) 
hiroshii 

E ndemic to 
S olomon Islands 

S imulium (Gomphostilbia) 
rhopaloides 

E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

S imulium (Gomphostilbia) 
sher‘oodi 

E ndemic to 
Guadalcanal Charebuma R iver (stations 64a & 64b) 

S ource : Adapted from Polhemus et al.b 2008b BR Lib 2013 
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The follo‘ing list of tables present plants that ‘ere identified during oncfield baseline. 

 
F lora Transmission L ine 1: S econdary vegetation on grassland ne’t to Oil Palm plantation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 

1 Broussonetia papyrifera Paper mulberry 
Commonb 
Widespread Least concern 

2 E laeis guineensis Oil palm C ommonb Plantation Least concern 
3 Mikania micrantha Milecacminute C ommon Least concern 
4 E uphorbia hirta Milky ‘eed Common Least concern 
5 Mimosa invisa S ensitive grass Common Least concern 
6 Mimosa pudica S ensitive grass Common Least concern 
7 Hemigraphis reptans Hemigraphis Fe‘b Uncommon Least concern 
8 Pueraria lobata Legume Cover crop Common Least concern 
9 S ida rhombifolia S ida Fe‘b Uncommon Least concern 
10 Ipomoea illustris Ipomoea Fe‘b uncommon Least concern 
11 Pennisetum polystachyon Mission grass Common Least concern 
12 Pennisetum purpureum   Common Least concern 
13 Brachiaria mutica Para grass C ommon Least concern 
14 Paspalum conjugatum T c grass C ommon Least concern 

 
F lora Transmission L ine 2: S econdary vegetation on grassland ne’t to Oil Palm plantation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Broussonetia papyrifera Paper mulberry Commonb ‘idespred Least concern 
2 Pennisetum polystachyon Mission grass Common Least concern 
3 Mimosa invisa S ensitive grass C ommon Least concern 
4 Mimosa pudica S ensitive grass Common Least concern 
5 E uphorbia hirta Milky ‘eed Common  Least concern 
6 Hemigraphis reptans Hemigraphis Fe‘b uncommon Least concern 
7 Pueraria lobata Legume cover crop Commonb ‘idespred Least concern 
8 Phragmites karka F i'I R ade Commonb ‘idespred Least concern 
9 Cucurbita sp?  Cucurbita Commonb ‘idespred Least concern 

 
F lora Transmission L ine 3: Open grassland  c S econdary vegetation on roadside 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Mimosa pudica S ensitive grass Common Least concern 
2 Pennisetum polystachyon Mission grass Common Least concern 
3 S ida rhombifolia S ida Common Least concern 

4 Broussonetia papyrifera Paper mulberry 
Commonb 
‘idespread Least concern 

5 S tarchytapheta jamaicensis Blue R at's tail R areb Uncommon Least concern 
6 Brachiaria mutica Para grass Common Least concern 

7 Acacia auricauliformis Acacia 
Planted near a 
house 

Least 
concernb 
E ’otic 
ornamental 
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F lora Transmission L ine 4: Lo‘land forest c open vegetation c secondary regro‘ths 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Canarium indicum Ngali nut Plantedb Fe‘ trees Threatened 
2 Intsia bijuga K‘ilab Iron ‘ood Fe‘ trees Threatened 
3 Pometia pinnata Pometiab Taun Fe‘ trees Threatened 
4 Vite’ cofassus Vite’b Vasa Fe‘ trees Threatened 

5 Macaranga dioica Macaranga Common 
Least 
Concern 

6 Broussonetia papyrifera Paper mulberry Common 
Least 
Concern 

7 Premna corymbosa Premna Fe‘ trees 
Least 
Concern 

8 S olanum torvum E gg Plant 
Plantedb Garden 
crop 

Least 
Concern 

9 Mikania micrantha Milecacminute C ommon 
Least 
Concern 

10 S tarchytapheta 
jamaicensis Blue rat's tail C ommon 

Least 
Concern 

11 Acalypha grandis  Acalypha Fe‘ trees 
Least 
Concern 

12 Calophyllum peekelli C alophyllum Fe‘ trees 
Least 
Concern 

13 F icus septica F icus Common 
Least 
Concern 

14 Alstonia scholaris Alstoniab Milky Pine Fe‘ trees Threatened 

15 S ida rhombifolia S ida Common 
Least 
Concern 

16 Alstonia spectabilis Alstonia Fe‘ trees 
Least 
Concern 

17 Merremia peltata Merremia C ommon 
Least 
Concern 

18 Trichospermum 
psilocladum Trichospermum Fe‘ trees 

Least 
Concern 

19 Cananga odorata K lang ylangb Cananga Fe‘ treesb R are 
Least 
Concern 

20 Macaranga similis Macaranga Common 
Least 
Concern 

21 R hus taitensis R hus Fe‘ trees 
Least 
Concern 

22 F icus variegata F icus Fe‘ trees 
Least 
Concern 

23 Carica papaya Pa‘pa‘b Papaya Garden crop 
Least 
Concern 

24 Musa sapientum Banana Garden crop 
Least 
Concern 

25 Manihot esculenta Cassavab Tapioka Garden crop 
Least 
Concern 

26 Ipomoea batatas Potato Garden crop 
Least 
Concern 
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F lora Transmission L ine 5: S econdary vegetation on open ridgetop overlapping grasslands 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 

1 Broussonetia papyrifera Paper mulberry 
Commonb 
‘idespread Least concern 

2 Nephrolepis hirsutula F ish tail Fern 
Commonb 
‘idespread Least concern 

3 Cananga odorata K lang ylangb C ananga Fe‘ trees Least concern 
4 F icus longifolia F icus Fe‘ trees Least concern 
5 F icus septica F icus Fe‘ trees Least concern 
6 Alpnia purpurata R ed Ginger Common Least concern 
7 C yathea Vittata Tree Fern Fe‘ Plants Least concern 
8 Nephrolepis biserrata F ish tail Fern Common Least concern 

9 Merremia peltata Merremia 
Commonb 
‘idespread Least concern 

10 Costus speciosus Costus Fe‘ Plants Least concern 
11 Pipturus argenteus Pipturus Fe‘ trees Least concern 

12 Mikania micrantha Milecacminute 
Commonb 
‘idespread Least concern 

13 Pueraria lobata Legume cover crop Common Least concern 
14 Manihot esculenta Cassavab Tapioka Garden crop Least concern 

15 Pennisetum polystachyon Mission grass 
Commonb 
‘idespread Least concern 

16 S olanum torvum E gg Plant 
Commonb Garden 
crop Least concern 

17 Colocasia esculenta Taro 
Commonb Garden 
crop Least concern 

18 Viola odorata Violet 
R areb Only a couple 
of plants Least concern 

19 Lud‘igia octovalvis primrose ‘illo‘ Common Least concern 
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F lora Access R oads 1: Lo‘land rainforest on ridgetop 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Pometiab Taun Fe‘ trees Threatened 
2 Canarium indicum Ngalib Canarium nut Fe‘ treesb Planted Threatened 
3 Uncaria appendiculata Water rope Fe‘ plants Least concern 
4 Pleomele angustifolia Pleomele Fe‘ plants Least concern 
5 Ptychosperma salomonense Ptychosperma palm Fe‘ plants Least concern 
6 Licuala lauterbachii Licuala palm Fe‘ plants Least concern 
7 Celtis philippinensis Celtis Fe‘ trees Least concern 
8 Alpinia oceanica Alpinia Common Least concern 
9 Heterospathe minor Heterospthe palm Fe‘ plants Least concern 
10 Heterospathe 
salomonensis  Heterospathe palm Fe‘ plants Least concern 

11 S elaginella rechingeri S elaginella 
Commonb 
‘idespread Least concern 

12 Calamus hollrungii La‘yer caneb R attan Fe‘ plants Least concern 
13 Bro‘nlo‘ia argentata Bro‘nlo‘ia Fe‘ trees Least concern 
14 S chizostachyum 
tessellatum  Bamboo Fe‘ plants Least concern 
15 Calamus vestitus La‘yer caneb R attan Fe‘ plants Least concern 
16 Planchonella firma Planchonella Fe‘ trees Least concern 
17 Mangifera indica Native mango Uncommon Least concern 
18 Myristica fatua Myristica Uncommon Least concern 
19 S emecarpus forstenii S emecarpus Common Least concern 

20 S yzygium onesima 
S yzygiumb ‘ild local 
apple Uncommon Least concern 

21 R hopaloblaste elegans R hopaloblaste palm Uncommon Least concern 

 
F lora Access R oads 2: Lo‘land forest on ridgetop 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Calophyllum peekelli Calophyllum Uncommon Threatened 
2 S yzygium onesima S yzygium Uncommon Threatened 
3 S yzygium tierneyana S yzygium Uncommon Threatened 
4 S yzygium myriadena S yzygium Uncommon Threatened 

5 Canarium salomonense 
S mall Ngali nutb 
Canarium Uncommon Threatened 

6 S emecarpus forstenii S emecarpus Common Least concern 
7 Vite’ cofassus Vite’b Vasa Uncommon Threatened 
8 Pometia pinnata Pometiab Taun Uncommon Threatened 
9 Mangifera indica Native mango Uncommon Least concern 
10 Intsia bijuga K‘ilab Iron ‘ood Uncommon Threatened 
11 S chizomeria serrata S chizomeria Uncommon Least concern 
12 Parinari glaberrima Tita tree Uncommon Least concern 
13 Heterospathe minor Heterospathe palm Uncommon Least concern 
14 Calamus hollrungii La‘yer caneb R attan Common Least concern 
15 Calamus vestitus La‘yer caneb R attan Common Least concern 
16 Calanthe longifolia Terrestrial Orchid R areb Uncommon  Vulnerable 
17 Celtis philippinensis Celtis Uncommon Least concern 
18 S terculia con‘entzii S terculia Uncommon Least concern 
19 Calophyllum paludosum Calophyllum Uncommon Threatened 
20 Areca macrocaly’ Wild Betel Nut Common Least concern 
21 Alpinia oceanica Alpinia Common Least concern 
22 Pterocarpus indicus R ose ‘ood Uncommon Threatened 
23 Polyscias guilfoylei Polyscias  Common Least concern 
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F lora Access R oads 3: Lo‘land forest on ridgetop 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1Boerlagiodendron novoc
guineensis  Common Least concern 
2 Plerandra solomonensis Plerandra Common Least concern 
3 Hydriastele macrospadi’ Tall Palm Uncommon Least concern 
4 C ycas seemanii Cycad R areb Uncommon Vulnerable 
5 Heterospathe minor Palm Common Least concern 
6 Heterospathe solomonensis Palm Uncommon Least concern 
7 R hopaloblaste elegans Palm Uncommon Least concern 
8 Pterocarpus indicus R ose ‘ood Uncommon Threatened 
9 Calophyllum peekelli Calophyllum    Common Threatened 
10 Pometia pinnata Pometiab Taun Uncommon Threatened 
11 Kleinhovia hospita Kleinhovia Common Least concern 
12 F icus ‘assa F icus  Common Least concern 
13 F icus longifolia F icus Common Least concern 
14 Cominsia gigantea Cominsia Common Least concern 
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F lora Po‘er Plant 1: Lo‘land forest c secondary and riparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Cananga odorata K lang ylangb C ananga Uncommon Least concern 

2 Broussonetia papyrifera Paper mulberry 
Commonb 
Widespread Least concern 

3 S amanea saman R ain tree 
Commonb 
Widespread Least concern 

4 Merremia peltata Merremia 
Commonb 
Widespread Least concern 

5 Mikania micrantha Milecacminute 
Commonb 
Widespread Least concern 

6 Pueraria lobata Legume cover crop 
Commonb 
Widespread Least concern 

7 S olanum torvum E gg plant Uncommon Least concern 

8 Alpinia purpurata Alpiniab Ginger 
Commonb 
Widespread Least concern 

9 Nephrolepis hirsutula F ish tail fern Common Least concern 
10 Macaranga tanarius Macaranga Common Least concern 
11 Metro’ylon salomonense S ago palmb S agu Uncommon Least concern 
12 Areca catechu Betle nut Common Least concern 
13 Cocos nucifera Coconut Common Least concern 
14 Diplazium esculentum E dible fern Uncommon Least concern 
15 Musa sapientum Banana Common Least concern 
16 Commelina diffusa Herb Uncommon Least concern 
17 Dendrocnide inerme Poison or S tinging tree Uncommon Least concern 
18 C yrtosperma johnstonii Wlid taro Uncommon Least concern 
19 Barringtonia procera Cut nut Uncommon Least concern 
20 Theobroma cacao Cocoa Uncommon Least concern 

 
F lora Po‘er Plant 2: Lo‘land forest   
S cientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Calophyllum peekelli Calophyllum Common Threatened 
2 Pometia pinnata Pometiab Taun Common Threatened 
3 S yzygium onesima S yzygium Common Threatened 
4 Canarium salomonense S mall Ngali nutb 

Canarium 
Uncommon Threatened 

5 Barringtonia procera Cut nut Common Least concern 
6 Licuala lauterbachii Licuala palm Common Least concern 
7 Heterospathe minor Heterospathe palm Common Least concern 
8 Planchonella firma Planchonella Uncommon Least concern 
9 Celtis philippinensis Celtis Uncommon Least concern 
10 E laeocarpus sphaericus E laeocarpus Common Least concern 
11 Macaranga dioica Macaranga Common Least concern 
12 Alpinia oceanica Alpiniab Ginger Common Least concern 
13 Calamus hollrungii La‘yer caneb R attan Uncommon Least concern 
14 Dyso’ylum e’celsum Dyso’ Uncommon Least concern 
15 F icus benjamina F icus Common Least concern 
16 Heterospathe 
solomonensis Palm 

Common Least concern 

17 Vite’ cofassus Vite’b Vasa Uncommon Threatened 
18 Cryptocarya medicinalis Cryptocarya Uncommon Least concern 
19 Ptychosperma 
salomonense Ptychosperma palm 

Common Least concern 

20 Macaranga dioica Macaranga Common Least concern 
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F lora Po‘er Plant 2: Lo‘land forest   
S cientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
21 Pandanus compressus Pandanus Uncommon Least concern 
22 Actinodaphne 
solomonensis Actinodaphne Common Least concern 

 
F lora R eservoir 1: Lo‘land forest c S econdary regro‘ths and riparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Vite’ cofassus Vite’b Vasa Uncommon Threatened 
2 S emecarpus forstenii S emecarpus Common Least concern 
3 Dyso’ylum e’celsum Dyso’ Common Least concern 
4 Pometia pinnata Pometiab Taun Uncommon Threatened 
5 Drymophloeus salomonense Drymophloeus Uncommon Threatened 
6 Areca macrocaly’ Wild betle nut Common Least concern 
7 Alpinia purpurata Gingerb Alpinia Common Least concern 
8 Dona’ canniformis Dona’ Common Least concern 
9 C yathocaly’ petiolaris Cyathocaly’ Common Least concern 
10 C yathea brackenridgei Cyatheab Tree Fern Common Least concern 
11 Artocarpus altilis Bread fruit Uncommon Least concern 
12 Calophyllum peekelli Calophyllum Common Threatened 
13 S chizostachyum 
tessellatum 

S mall Bamboo Common Least concern 

14 Bro‘nlo‘ia argentata Bro‘nlo‘ia Common Least concern 
15 S tenochlaena palustris C limbing Fern Common Least concern 
16 Planchonella thyrsoidea Planchonella Uncommon Least concern 
17 S elaginella rechingeri S elaginellab Fern Ally Common Least concern 
18 Macaranga dioica Macaranga Common Least concern 
19 Macaranga tanarius Macaranga Common Least concern 
20 Calophyllum paludosum Calophyllum Uncommon Least concern 
21 Leea indica Leea Common Least concern 
22 E uodia elleryana E uodia Common Least concern 
23 E laeocarpus sphaericus  E laeocarpus Uncommon Threatened 
24 S yzygium tierneyana S yzygium Common Least concern 
25 Heterospathe minor Heterospathe palm Common Least concern 
26 Calamus hollrungii La‘yer caneb R attan Uncommon Least concern 
27 E latostema salomonense E latostemon Common Least concern 
28 Hernandia peltata Hernandia Common Least concern 
29 Mucuna elegans Mucuna Common Least concern 
30 F lagellaria gigantea F lagellaria Common Least concern 
31 Polyscias sp?  Polyscias Uncommon Least concern 
32 Macaranga similis Macaranga Common Least concern 
33 Tapeinochilus 
solomonense  Tapeinochilus 

Ginger Uncommon Least concern 

 
F lora R eservoir 2: Lo‘land forest overlapping secondary vegetation (old garden and village site) 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 

1 S pathodea companulata African Tulip 
Uncommonb 
Introduced Least concern 

2 F icus longifolia F icus Common Least concern 
3 S emecarpus forstenii S emecarpus Common Least concern 
4 Merremia peltata Merremia Common Least concern 
5 Artocarpus altilis Bread fruit Uncommon Least concern 
6 F icus chrysochaete F icus Common Least concern 
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F lora R eservoir 2: Lo‘land forest overlapping secondary vegetation (old garden and village site) 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
7 S aurauia purgans S aurauia Common Least concern 
8 Areca macrocaly’ Wild betel nut Common Least concern 
9 Areca catechu Betel nut Uncommon Least concern 
10 F icus copiosa  F icus  Common Least concern 
11 Alpinia purpurata Alpiniab Ginger Common Least concern 

12 C itrus limon Bush lime 
Uncommonb 
Introduced Least concern 

13 Costus speciosus Costusb Ginger Common Least concern 
14 F icus septica F icus Common Least concern 

15 Broussonetia papyrifera Paper mulberry 
Commonb 
‘idespread Least concern 

16 Dendrocnide inerme Poison or S tinging tree Common Least concern 
17 Pometia pinnata Pometiab Taun Common Threatened 
18 Canarium indicum Ngali nutb C anarium Uncommon Threatened 
19 Mikania micrantha Milecacminute Common Least concern 

 
F lora R eservoir 3: Lo‘land forest c S econdary regro‘ths on a very steep slope 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Pometiab Tauna Common Threatened 
2 Astronidium salomonensis Astronidium Uncommon Least concern 
3 Astronidium novaecgeorgiae Astronidium Uncommon Least concern 
4 C yathea vittata Tree Fern Common Least concern 
5 C yathea brackenridgei Tree Fern Common Least concern 
6 Alpinia purpurata Gingerb Alpinia Common Least concern 
7 Alpinia oceanica Gingerb Alpinia Common Least concern 
8 R ubus moluccanus Wild R aspberry Uncommon Least concern 
9 Paraserianthis falcata Albizia Uncommon Threatened 
10 F icus septica F icus Common Least concern 
11 F icus copiosa F icus Common Least concern 
12 F icus ‘assa F icus Common Least concern 
13 F icus longifolia F icus Common Least concern 
14 F icus variegata F icus Uncommon Least concern 
15 Macaranga dioica Macaranga Common Least concern 
16 Macaranga similis Macaranga Common Least concern 
17 Macaranga tanarius Macaranga Common Least concern 
18 Macaranga fimbriata Macaranga Common Least concern 
19 Terminalia brassii Bro‘n Terminaliab 

S ‘amp Oak 
Uncommon Threatened 

20 Alstonia scholaris Milky Pine Common Threatened 
21 Calamus hollrungii La‘yer Caneb R attan Common Least concern 
22 Ptychosperma 
salomonense 

Native Palm 
Uncommon Least concern 
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F lora R eservoir 4: Lo‘land forest c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Paraserianthis falcata Albizia Uncommon Threatened 
2 Terminalia brassii Bro‘n Terminaliab 

S ‘amp Oak    
Uncommon Threatened 

3 Macaranga dioica Macaranga Common Least concern 
4 Macaranga tanarius Macaranga Common Least concern 
5 F icus ‘assa F icus Common Least concern 
6 Merremia peltata Merremia Common Least concern 
7 Alpinia purpurata Gingerb Alpinia Common Least concern 
8 C yathea vittata Tree Fern Common Least concern 
9 Vite’ cofassus Vite’b Vasa Uncommon Least concern 
10 Hornstedtia lycostoma Hornstedtiab S‘eet 

Ginger 
Uncommon Least concern 

11 Acalypha grandis Acalypha Common Least concern 
12 Piper betle Piper  Common Least concern 
13 Calamus hollrungii La‘yer Caneb R attan Common Least concern 
14 Calamus stipitatus La‘yer Caneb R attan Common Least concern 
15 S aurauia purgans S aurauia Common Least concern 
16 E uodia solomonensis E uodia Common Least concern 
17 Pometia pinnata Pometiab Taun Common Threatened 
18 Trema orientalis Trema Common Least concern 
19 Dyso’ylum e’celsum Dyso’ Common Least concern 
20 Colocasia esculenta Wild Taro Uncommon Least concern 
21 Mikania micrantha Milecacminute Common Least concern 
22 Nephrolepis biserrata F ish tail fern Common Least concern 
23 Nephrolepis hirsutula F ish tail fern Common Least concern 

 
F lora Dam 1: R iparian Vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Tapeinochilus solomonense   Taipeinochilusb Ginger Uncommon Least concern 
2 Alpinia purpurata Gingerb Alpinia Common Least concern 

3 Broussonetia papyrifera Paper mulberry 
Commonb 
‘idespread Least concern 

4 F icus longifolia F icusb F ig Common Least concern 
5 Macaranga tanarius Macaranga Common Least concern 
6 Artocarpus altilis Bread fruit Uncommon Least concern 
7 Pometia pinnata Pometiab Taun Common Threatened 
8 S chizostachyum tessellatum Bamboo Uncommon Least concern 
9 Heterospathe  minor Palm Common Least concern 
10 Calamus vestitus La‘yer caneb R attan Uncommon Least concern 
11 S elaginella rechingeri S elaginella Common Least concern 
12 Areca macrocaly’ Wild betel nut Common Least concern 
13 F icus variegata F icusb F ig Common Least concern 
14 F icus septica F icusb F ig Common Least concern 
15 F icus copiosa F icusb F ig Common Least concern 
16 F lagellaria gigantea F lagellaria Common Least concern 
17 E latostema salomonense E latostema Common Least concern 
18 C yathea vittata Tree Fern Common Least concern 
19 Cominsia gigantea Cominsia Uncommon Least concern 
20 F icus chrysochaete F icusb F ig Common Least concern 
21 Paraserianthis falcata Albizia Uncommon Threatened 
22 Barringtonia sp?  Wild Cut nut Uncommon Least concern 
23 Leea indica Leea Uncommon Least concern 
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F lora Dam 1: R iparian Vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
24 Nastus obtusus Bamboo Uncommon Vulnerable 
25 Hornstedtia lycostoma S ‘eet Ginger Uncommon Least concern 
26 S aurauia purgans S aurauia Common Least concern 

 
F lora Dam 2: S econdary lo‘land forest 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Pometiab Taun Common Threatened 
2 Palaquium firmum Pencil C edar Uncommon Threatened 
3 Calophyllum peekelli Calophyllum Uncommon Threatened 
4 Piper ‘ichmanii Piper Uncommon Least concern 
5 Cominsia gigantea Cominsia Common Least concern 
6 F icus ‘assa F icusb F ig Common Least concern 
7 F icus copiosa F icusb F ig Common Least concern 
8 F icus longifolia F icusb F ig Common Least concern 
9 F icus chrysochaete F icusb F ig Common Least concern 
10 C yathea brackenridgei Tree Fern Common Least concern 
11 Alpinia purpurata Alpiniab Ginger Common Least concern 
12 Heliconia salomonensis Heliconia Uncommon Least concern 
13 Macaranga tanarius Macaranga Common Least concern 
14 Dyso’ylum e’celsum Dyso’ Common Least concern 
15 Dendrocnide inerme  Poison or S tinging Common Least concern 
16 E latostema salomonense E latostema Common Least concern 
17 Merremia peltata Merremia Common Least concern 
18 F lueggia fle’uosa F lueggia Uncommon Least concern 
19 Areca macrocaly’ Wild betel nut Common Least concern 
20 Leea indica Leea Uncommon Least concern 
21 Artocarpus altilis Bread fruit Common Least concern 
22 S emecarpus forstenii S emecarpus Common Least concern 
23 F icus variegata F icusb F ig Common Least concern 
24 Homalomena alba Homalomena Common Least concern 

 
F lora Dam 3: Old Garden Area c S econdary forest 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Broussonetia papyrifera Paper mulberry Commonb‘idespread Least concern 
2 Alstonia spectabilis Alstonia Common  Least concern 
3 Pometia pinnata Pometiab Taun Common Threatened 
4 Macaranga dioica Macaranga Common Least concern 
5 Musa sapientum Banana Common Least concern 
6 F icus septica F icusb F ig Common Least concern 
7 F icus ‘assa F icusb F ig Common Least concern 
8 F icus copiosa F icusb F ig Common Least concern 
9 F icus longifolia F icusb F ig Common Least concern 
10 Dioscorea alata  Uncommon Least concern 
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F lora Dam 4: Lo‘land forest  and R iparian Vegetation on very steep cliff substrat 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Pometiab Taun Common Threatened 
2 Artocarpus altilis Bread F ruit Common Least concern 
3 F icus virgata F icusb F ig Common Least concern 
4 F icus ‘assa F icusb F ig Common Least concern 
5 R hus taitensis R hus Uncommon Least concern 
6 Trichospermum psilocladum Trichospermum Uncommon Least concern 
7 Neonauclea orientalis Nauclea Uncommon Least concern 
8 F icus variegata F icusb F ig Common Least concern 

9 Terminalia brassii 
Bro‘n Terminaliab 
S ‘amp Oak Common Threatened 

10 Calamus hollrungii La‘yer caneb R attan Common Least concern 
11 F lagellaria gigantea F lagellaria Common Least concern 
12 Hornstedtia lycostoma S ‘eet Ginger Common Least concern 
13 Areca macrocaly’ Wild betel nut Common Least concern 
14 Mussaenda cylindrocarpa Mussaenda Common Least concern 
15 Heterospathe minor Palm Common Least concern 
16 Paraserianthis falcata Albizia Common Least concern 
17 E latostema salomonense E latostema Common Least concern 
18 S elaginella rechingeri S elaginella Common Least concern 

 
F lora Tunnel: Lo‘land forest c S econdary Vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Taunb Pometia Common Threatened 
2 Cananga odorata K lang ylangb C ananga Uncommon Least concern 
3 Artocarpus altilis Bread fruit Common Least concern 
4 Premna corymbosa Premna Uncommon Least concern 
5 F icus longifolia F icus Common Least concern 
6 Dyso’ylum e’celsum Dyso’ Common Least concern 
7 Terminalia sp?  Terminalia Uncommon Least concern 
8 Calamus stipitatus La‘yer caneb R attan Uncommon Least concern 
9 C yathea vittata Tree fern Common Least concern 
10 Areca macrocaly’ Wild betel nut Common Least concern 
11 Drymophloeus 
salomonensis 

Drymo Palm 
Uncommon Least concern 

12 S chizostachyum 
tessellatum 

Bamboo 
Common Least concern 

13 F icus C hrysochaete F icus Common Least concern 
14 Macaranga tanarius Macaranga Common Least concern 

 
F lora C liff 1: Uphill forest c R iparian vegetation on Very S teep C liff S ubstrate 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Taunb Pometia Common Threatened 
2 R hus taitensis R hus Common Least concern 
3 Macaranga dioica Macaranga Common Least concern 
4 C yathea vittata Tree Fern Common Least concern 
5 C ycas seemanii Cycad Uncommon Vulnerable 
6 Timonius timon Timonius Common Least concern 
7 Alpinia purpurata Gingerb Alpinia Common Least concern 
8 Phragmites karka Phragmites Common Least concern 
9 Ptychosperma salomonense Palm Common Least concern 
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F lora C liff 1: Uphill forest c R iparian vegetation on Very S teep C liff S ubstrate 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
10 R ubus moluccanus Wild raspberry Uncommon Least concern 
11 Uncaria appendiculata S ‘eet R ope Common Least concern 
12 Pandanus sp?  Pandanus Uncommon Threatened 
13 Pholidota sp?  Orchid Uncommon Vulnerable 
14 S pathoglottis plicata Groung Orchid Common Vulnerable 
15 Hoya guppyi Hoya Common Least concern 

 
F lora C liff 2: Uphill forest c R iparian vegetation on very steep cliff substrate 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 

1 Terminalia brassii 
Bro‘n Terminaliab 
S ‘amp Oak Common Threatened 

2 Terminalia calamansanai K ello‘ Terminalia Uncommon Least concern 
3 Pometia pinnata Taunb Pometia Common Threatened 
4 F icus variegata F icus Common Least concern 
5 Broussonetia papyrifera Paper mulberry Commonb 

‘idespread 
Least concern 

6 Khleinhovia hospita Khleinhovia Uncommon Least concern 
7 F icus copiosa F icus Common Least concern 
8 F icus septica F icus Common Least concern 
9 F icus ‘assa F icus Common Least concern 
10 C yathea brackenridgei Tree Fern Common Least concern 
11 Paraserianthis falcata Albizia Uncommon Least concern 
12 Calamus hollrungii La‘yer caneb R attan Common Least concern 
13 Calamus stipitatus La‘yer caneb R attan Common Least concern 
14 Merremia peltata Merremia Common Least concern 
15 Uncaria appendiculata S ‘eet rope Common Least concern 
16 Pterocarpus indicus R ose‘ood Common Threatened 
17 Hornstedtia lycostoma S ‘eet Ginger Common Least concern 
18 E laeocarpus sphaericus E laeocarpus Uncommon Threatened 
19 R hopaloblaste elegans Palm Common Least concern 
20 Heterospathe 
salomonensis 

Palm Common Least concern 

21 Dyso’ylum e’celsum Dyso’ Common Least concern 
22 Macaranga dioica Macaranga Common Least concern 
23 Macaranga similis Macaranga Common Least concern 
24 Macaranga tanarius Macaranga Common Least concern 

 
F lora Upper S tream 1: Lo‘land c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Pometia pinnata Taunb Pometia Common Threatened 

2 Terminalia brassii 
Bro‘n Terminaliab 
S ‘amp Oak Common Threatened 

3 Paraserianthis falcata Albizia Common Least concern 
4 Macaranga tanarius Macaranga Common Least concern 
5 Cassia alata Cassia Uncommon Least concern 
6 Diplazium esculenta Fern Common Least concern 
7 Alpinia purpurata Gingerb Alpinia Common Least concern 
8 Mussaenda cylindrocarpa Mussaenda Common Least concern 
9 F icus copiosa F icus Common Least concern 
10 F icus longifolia  F icus Common Least concern 
11 F icus ‘assa F icus Common Least concern 
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F lora Upper S tream 1: Lo‘land c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
12 Crinum asiaticum Crinumb Lilly Uncommon Threatened 
13 Pterocarpus indicus R ose‘ood Common Threatened 
14 Calophyllum peekelli Calophyllum Common Threatened 

 
F lora Upper S tream 2: Lo‘land forest c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Alpinia purpurata Alpiniab Ginger Common Least concern 
2 Gymnostoma papuana Casuarina R areb Uncommon Least concern 
3 Paraserianthis falcata Albizia Common Threatened 
4 Pometia pinnata Taunb Pometia Common Threatened 
5 Vite’ cofassus Vite’b Vasa Common Threatened 
6 C yathea brackenridgei Tree Fern Common Least concern 
7 Pandanus sp?  Pandanus Uncommon Least concern 
8 Heliconia solomonensis Heliconia Uncommon Least concern 
9 Calophyllum paludosum Calophyllum Uncommon Least concern 
10 Calophyllum peekelli Calophyllum Common Threatened 
11 Cominsia gigantea Cominsia Common Least concern 
12 Alstonia scholaris Alstoniab Milky Pine Uncommon Threatened 
13 F lueggia fle’uosa F lueggia Common Least concern 
14 Costus speciosus Costus Common Least concern 
15 Trichospermum 
psilocladum 

Trichospermum Common Least concern 

16 Neonauclea orientalis Nauclea Uncommon Least concern 
17 Melastoma affine Melastoma Uncommon Least concern 
18 S yzygium onesima S yzygium Common Least concern 
19 Areca macrocaly’ Wild Betel nut Common Least concern 
20 S aurauia purgans S aurauia Common Least concern 
21 Medinilla cauliflora Medinilla Common Least concern 
22 S elaginella rechingeri S elaginella Common Least concern 
23 S chizostachyum 
tessellatum 

Bamboo 
Common Least concern 

24 R hus taitensis R hus Common Least concern 
25 F icus variegata F icus Common Least concern 
26 F icus chrysochaete F icus Common Least concern 
27 Dendrocnide inerme Poison or S tinging tree Common Least concern 
28 Piper ‘ichmanii Piper Uncommon Least concern 
29 E uodia elleryana E uodia Common Least concern 

 
F lora Upper S tream 3: Lo‘land forest c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
1 Terminalia brassii Bro‘n Terminaliab 

S ‘amp Oak 
   Common Threatened 

2 Calophyllum peekelli Calophyllum Common Threatened 
3 Pterocarpus indicus R ose‘ood Common Threatened 
4 Pometia pinnata Taunb Pometia Common Threatened 
5 C yathea brackenridgei Tree Fern Common Least 

concerned 
6 C yathea vittata Tree Fern Common Least 

concerned 
7 F icus longifolia F icus Common Least 

concerned 
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F lora Upper S tream 3: Lo‘land forest c R iparian vegetation 
Scientific Names Common/Vernacular 

Names 
Distribution S tatus Protection 

S tatus 
8 F icus ‘assa F icus Common Least 

concerned 
9 Paraserianthis falcata Albizia Uncommon Threatened 
10 Boerlagiodendron novoc
guineensis 

 Common Least concern 

11 Uncaria appendiculata Uncaria Common Least concern 
12 Alpinia purpurata Gingerb Alpinia Common Least concern 
13 Areca macrocaly’ Wild Betel nut Common Least concern 
14 Hydriastele macrospadi’ Gulubia palm Uncommon Least concern 
15 Heterospathe minor Heterospathe Common Least concern 
16 R hopaloblaste elegans R hopaloblaste Uncommon Least concern 
17 Homalomena alba Homalomena Common Least concern 
18 Dendrocnide inerme Poison tree Common Least concern 
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Anne’ 9: E’ample of field maps 
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Here insert an e’ample of field map 
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Anne’ 10: R egulatory analysis
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CONS T I T U T I ON OF  S OL OMON  I S LA ND S  

The preamble of the Constitution declares that the natural resources of S olomon Islands are vested in 
the people and government of the Solomon Islands.8 This declaration is significant in that it adopts the 
common la‘ concept ‘here the S tate o‘ns the natural resourcesb in particular for e’ample mineral 
resourcesb and the perception that natural resourcesb including ‘ater resources are o‘ned by the 
people. The basic idea is that the natural resources of Solomon Islands (‘ater included) are o‘ned by 
customary lando‘ners and the Government. Thereforeb the customary lando‘ners possess the 
property rights over their natural resources and accessing that ‘ill require their consent.  

The right of customary lando‘ners’ over their land is recognized in the Constitution of S olomon Islands.9 
The e’tent of this recognition and protection is argued to be comparable only to that formally given to 
private property under any Common La‘ system of land o‘nership.10 The concession to the special 
status of customary tenure is that the alienation or acquisition should be for as short a time as possible 
to achieve the public purpose being sought.11 The access to resources also means access to land in 
‘hich the resources is being soughtb in the case of the TR HDP accessing the ‘ater resources also 
means accessing the land in ‘hich it is located. This means that the TR HDP requires registering the 
land under the Land and Titles Act. This ‘ill require t‘o possibilities of processes to acquire the land. 
F irst compulsory land acquisitionb ‘hich is often used for purposes of national interestb and land 
acquisition through a land acquisition officer. The option that the TR HDP ‘ill take require vigorous 
consultations ‘hich resources customary land resources o‘ners and respecting the rights given to 
those customary o‘ners under the S olomon Islands Constitution. 

A GR I CUL T U R E  QUA R A NT I NE  A CT  1 9 8 2  

The Agriculture and Quarantine Act 1982 provide for preventing the introduction of disease into 
S olomon Islands through the importation or landing of animalsb plants and other things and preventing 
the introduction of pests and undesirable plants; for requiring vessels and aircrafts to give notice of their 
arrival in S olomon Islands; and for connected purposes.12 This Act grants regulationcmaking po‘ers to 
the Minister in respect of the introduction or importation of plants and animals and substances or other 
material that may be the carrier of plant or animal pests and diseases.13 The Act further provides for the 
appointment of inspectors and defines their po‘ers and prescribed list offences.14 An Order of the 
Minister may prohibit or regulate the importation or landing of: (a) animals and animal products; (b) 
plants; (c) earth; and (d) other things byb or by means ofb ‘hich it appears to the Minister that any 
disease or pest might be introduced.15 The F irst S chedule sets out the matters ‘hich may be dealt ‘ith 
by Order made under this Act.16 

E NV I R ONME NT  A CT  1 9 9 8  A ND  E NV I R ONME NT  R E GU L A T I ON 2 0 0 8  

The E nvironment Act 1998 ‘as passed by parliament in October 1998 and came into force (gazetted) 
on the 1stof S eptember 2003.17 Its introduction is to provide a regulatory mechanism to address adverse 
environment impacts of major economic development projects in the country. 

                                                
8 Constituion of S olomon Is lands 
9Ibid s112. 
10 ibid. 
11 ibid. 
12 Agriculture Quarantien Act 1982 
13 ibid. 
14 ibid 
15 ibid 
16 ibid 
17The E nvironment Act 1998 (S olomon Is lands)  
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The Act emphasizes upon environmental management and protectionb even at the e’pense of the 
development project.18 The Act tries to address this through the application of environmental impact 
statement (E IS ) in order to include environmental considerations as a component of the project.19 The 
Act requires that an E IA should be carried out in the project planning stage prior to implementation.20 
As a planning and management toolb E IS  is very important for decision making processes .21 

Any large scale development pursuant to the E nvironment Act is a ‘prescribed development’.22 
‘Development consent’ is required by the developer from the Environment and Conservation Division 
in order for operations to begin. The development consent is the permit given by the Director of the 
E nvironment and Conservation Division after a developer submits an E S IA report and is approved. In 
the conte’t of the TR HDPb once the E S IA is submitted and approved by the Director a development 
consent ‘ill then be issued for the development to occur. In 2008b the E nvironment and Conservation 
Division then developed the E nvironment regulations 2008 ‘hich outlines a set of criteria and specific 
guideline for the development of an E IS  and a Public E nvironment R eport (PE R ). 

The Tina Hydropo‘er Development Project is a prescribed development under schedule 2 (section 16) 
of the E nvironment Act 1998 and therefore required the formulation of an E nvironment Impact 
S tatement through the E nvironment and S ocial Impact Assessment Process.23 The E IS  is required 
‘here a very largecscale development ‘ill be undertaken such as TR HDP and a PE R  for smallcscale 
development such as logging or urban developments.  

The scope of the E nvironment Act and E nvironment R egulations encompasses a number of processesb 
procedures and the establishment of an institution to regulate them. The follo‘ing are the key 
components of the legislation:  

It provides the guiding principles and definition for environment management.24 

E stablish the E nvironment and Conservation as a key institution responsible for managing 
environmental issues in the country.25  

S ets out the procedures for undertaking and approval of E nvironment and S ocial Impact 
Assessments.26  

Develop requirements for robust stakeholder engagement process through public consultation as part 
of assessment and in the decision making process.27  

R equires the formulation of appropriate environment and social safeguards as part of the environment 
and social impact assessment process (section 31)  

E nvironment monitoring of the development (section 31)  

E stablish the E nvironment Advisory Committee as the appeal body ‘here the developer or any person 
may ‘ithin 30 days of the publication of the Director's decisionb appeal against the Director's decision 
concerning the issuing of development consent.28  

F I S H E R I E S  A CT  1 9 9 8  

The F isheries Act 1998 provides the legal basis for a comprehensive and responsive national fisheries 
management regime.29 It promotes a precautionary approach to fisheries management and encourages 
the longcterm sustainable management of fish stocks.30 It provides that the Minister may make 
regulations for “carrying into effect the provisions of this Act in particular it focuses on : 

                                                
18 Ibid 
19 ibid 
20 ibid 
21 ibid 
22 Ibid anne’ 1 
23 ibid sec 16 
24 ibid sec 3 
25 Ibid sec 5c7 
26 Ibid 15c23 
27 Ibid sec24 
28 Ibid sec 13 
29 F isheries Act 1998 (Solomon Is lands). 
30 Ibid s3c4. 
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the licensingb regulation and management of any fishery and the conservation of particular species of 
fish or other aquatic organisms.31 (s59(1)(ii)); 

prescribing fisheries management conservation measuresb including prescribed mesh sizeb gear 
standardsb minimum and ma’imum species sizesb limitation on the amount of fish authorized to be 
caught by any vessel or person or from any fisheryb closed seasonb closed areasb prohibited methods 
of fishing or fishing gear and schemes for limiting effort in all or any specified fisheries 32 (s59(1)(iv)). 

The po‘ers vested to the provincial government under the Act could have implications for the Project. 
In particularb the provisions ‘here each provincial government “is responsible for” the proper 
management and development of the reefb inshoreb and fresh‘ater fisheries ‘ithin its provincial 
‘aters.33 (FA s9). It empo‘ers the province to take the lead on management of resources ‘ithin reef 
and inshore ‘aters and in fresh‘aters.34 

The F isheries Act has no direct specific implications on the Project e’cept ‘ith the provincial legislative 
provision earlier stated. There is a possibility that the fisheries sector could also be involved if 
compensation measures for the Projectb such as development of aquaculture in the reservoirb arises.  

F OR E S T  R E S OUR CE S  A ND  T I MBE R  UT I L I ZA T I ON A CT  1 9 7 9  

The Forest R esource and Timber Utilization Act 1979 (Cap 40) regulates the timber industry in the 
country through a license system issued by the Commissioner of Forest.35 There are t‘o types of 
timbers licenses that can be issuedb one is for a milling license and the second one ‘idely used for 
logging operations is a felling license. The Act made provision for logging operations to occur in 
customary land through the timber rights hearing process. It commences ‘ith an application to the 
Commissioner of Forest to grant consent to negotiate ‘ith the relevant Provincial Government 
E ’ecutiveb and the o‘ners of the customary land. If the C ommissioner of F orest grants his consent then 
the Provincial government ‘ill organize a timber rights hearing meeting for the purposes of identifying 
the persons ‘ho have rights under customary land and are ‘illing to dispose of their timber rights. A 
Timber R ights Agreement ‘ill then be entered into bet‘een the applicant and the persons having rights 
over the area. The Commissioner of Forest ‘ill be advised of the outcome and ‘here a Timber R ights 
Agreement has been signedb he ‘ill issue a felling timber license. 

The felling of trees under the act is for the purposes of commercial activity relating to the sale of logs or 
timber. Whilst the intention of la‘ is not for vegetation removal for construction or other purposesb there 
is a possibility that a felling license could be required for a large amount of vegetation to be removed. 
Further consultation ‘ill be undertaken ‘ith the Ministry of forests if a reasonable amount of vegetation 
is to be removed during the construction phase of the Project.  

                                                
31 Ibid.s59(1) 
32 Ibid s59(1)(iv) 
33 Ibdi s9 
34 Provinces may prepare ordinances regarding a ‘ide range of issuesb including: 
(b) registration or recording of customary fishing rightsb their boundaries and the 
persons or groups of persons entitled under those rights; 
(c) open or closed seasons for fishing for all or any species of fish or other aquatic 
organisms in all or any areas of provincial ‘aters based on scientific advice; 
(d) the closure of areas in ‘hich fishing for all or any species of fish or other 
aquatic organisms may be prohibited; 
(e) prescribing the minimum mesh sizes for nets employedb and minimum species 
sizes for all or any species of fish or other aquatic organisms caught and retained or 
collected in all or any fisheries management areas in provincial ‘aters; 
(f) prescribing the number of fishing vesselsb the types of fishing gear employed in 
any fishery or fishery management area in provincial ‘aters; 
(g) prohibiting specified methods of fishing that are harmful to fisheries and the 
environmentb or the use of specified types of fishing gear in provincial ‘aters; 
(h) the establishment and protection of marine reserves; 
(i) regulating and prohibiting the destruction of mangroves; 
(j) authorising the use of specified natural poisons indigenous to S olomon Islands for 
fishing inb any specified area or areas of provincial ‘aters (provided the provincial 
assembly has determined that the use of the natural poison is a customary practice 
in the area and that the continued use of such poison ‘ill not significantly impair 
the ecology of such area)(F A s10(3)); 
and regulating the local use of e’plosivesb poisons or other no’ious substances in 
fishing s10bs30(1) 
35 Forest Resources and Timber Utilization Act 1979 (Cap 40) (S olomon Is lands). 
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L A B OR  A CT  1 9 9 6  

The Labor Act 1996 makes provisions for the protection of the ‘orkers and their rights during 
employment. It establishes the office of the commissioner of labor to address all labor related issues. 
The legislation broadly covers the roles and po‘ers of the officeb identifies the commissioner as the 
administrative bodyb outline specific guidance on ‘ages and hours of ‘ork and minimum ‘ages for all 
‘orkers in the country.36 The minimum is set by the Minister of commerce from time to timeb ho‘ever 
minimum amount of time for ‘ork and overtime is clearly stated in the la‘ as follo‘s : 

(a) the normal ‘eekly hours of any ‘orker shall not e’ceed fortycfive hours; 

(b) the normal daily hours of ‘ork of any ‘orker in an industrial or agricultural undertaking shall not 
e’ceed nine hours; 

(c) a ‘orker ‘hose hours of ‘ork e’ceed si’ hours daily shall be given a break of at least thirty minutes 
arranged so that the ‘orker does not ‘ork continuously for more than five hours; 

(d) hours of ‘ork and breaks from ‘ork shall be so arranged as not to require the ‘orker's presence at 
the place of ‘ork for more than t‘elve hours daily; 

(e) a ‘orker shall be given a ‘eekly rest of at least t‘entycfour continuous hoursb ‘hich shallb ‘here 
practicableb include S undays or other customary rest days; and 

(f) no ‘orker shall be required to ‘ork on a gazetted public holiday or on more than si’ days in one 
‘eekb unless such ‘orker is employed in a service to ‘hich the E ssential S ervices Act applies or in an 
occupation in ‘hich ‘ork on public holidays or customary rest days is e’pressly provided for in his 
contract of service. 

It also made provision in the manner in ‘hich contracts for employment are made for both nationals 
and foreign ‘orkers. Part VI of the Act provide guidance on the treatment of ‘omen and their rights on 
conditions of employmentb maternity leave and their protection from ‘orking during unusual hours.37 
S ection 39 prohibits ‘omen from ‘orking at nightb ‘ith night being defined as the period bet‘een 7 
o’clock in the evening and 6 o’clock the ne’t morning.38 

Part VII focus on the employment of child and young person to ensure that child labor is restricted. 
S ection 46 states that “No child under the age of t‘elve years shall be employed in any capacity 
‘hatsoever”; S ection 47 further state that “A person under the age of fifteen shall not be employed or 
‘ork” c (a) in any industrial undertakingb or in any branch thereofb e’cept in employment approved by 
the Minister; or (b) on any ship: 

Part IX  outlines the basic conditions for the general care of ‘orkers by any employer.39 The Minister 
under the Act can make special e’ceptions on the provision of the act on the condition that it does not 
contravene the purpose and objective of the Act and does not result in abuse or the infringement of the 
individual ‘orkers rights.40  

                                                
36 Labor Act 1996 
37 Ibid s  40 
38 Ibid. 
39 ibd 
40 ibid 
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The employment of foreign (to S olomon Islands) employees on the Project ‘ill be subjected to the 
requirements of the Immigration Act 1987.41 All entrants ‘ho ‘ish to reside and ‘ork in the S olomon 
Islands must have t‘o distinct authorizations; a valid permit that allo‘s them to enter and reside in the 
S olomon Islands and a ‘ork permit that authorizes the holder to undertake employment or business in 
the S olomon Islands.42 The permit to enter and reside in the S olomon Islands is issued by the Ministry 
of Immigration and is valid for t‘o years.43 At the end of the t‘o year period it can be rene‘ed or 
e’tended by applying to the Director of Immigration t‘o months prior to the e’piry of the e’isting 
permits.44The ‘ork permit is issued by the Commissioner of Labour as set out in the Labour Act Part 
V S ection 37.45 Anyone ‘ishing to ‘ork or operate a business ‘hile residing in the in the S olomon 
Islands must submit an application to the Commissioner of Labour.46 Foreign nationals currently 
‘orking in the Solomon Islands often enter the country on a visitor’s permit or a 92B (business) permit 
and apply for a ‘ork permit after they have commenced ‘ork.47 The practice is to avoid long delays in 
the process of getting ‘ork permits.  

The provisions of both the labor act and the immigration act ‘ill be important during the construction 
phase if foreign ‘orkers are to be engaged. 

L A ND  A ND  T I T LE S  A CT  

The issue of land is the most challenging in the modern development of S olomon Islands. This is due 
to the fact that lando‘nership is related to customary practices and communal o‘nership of land and 
resources. Land o‘nership is attributed to tribesb clans and families rather than an individual. Land 
include vast majority of landb including forestsb lagoons and reefs and that the clan or tribeb the chiefs 
or family heads decide over the deployment and use of the land for the benefit of the clan or community 
at large. This definition applies to everything on land and for the TR HDP includes the river itselfb 
reservoir and the catchment areas. No person other than a S olomon Islander may hold or enjoy any 
interest of ‘hatever nature overb or affectingb customary land. A S olomon Islander is defined under the 
Land and Titles Act as a person born in the S olomon Islands ‘ho has t‘o grandcparents ‘ho ‘ere 
members of a groupb tribe or line indigenous to the S olomon Islands. An e’ception is made to this rule 
c s.241 (2)b for a personb not being a S olomon Islanderb ‘ho: 

is or has been marriedb ‘hether according to current customary usage or other‘iseb to a S olomon 
Islander and ‘ho according to current customary usage becomes entitled to acquire or enjoy the 
interest in question in right of his being or having been so married; or 

acquires or becomes entitled to enjoy such interest by inheritance according to current customary 
usage.  

The Lands and Titles Act provided t‘o alternative mechanisms by ‘hich land can be acquired. Under 
Part V of the Lands and Titles Actb voluntary acquisition under Division 1 or compulsory acquisition 
under Division 2.  

Under Division 1b ‘hen a customary o‘ner ‘ishes to transfer or lease his landb this must be done by a 
transfer or lease it to the national Government (through the Commissioner) or a Provincial Assembly 
(traditionally in the name of the Premier) and any customary usage prohibiting or restricting such 
transactions ‘ill be disregarded.  

                                                
41 Immmigration Act 1987 
42 Ibid. 
43 Ibid. 
44 Ibid. 
45 above n 25 
46 Ibid. 
47 Ibid. 
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Part V Division 2 provides for a compulsory acquisition and compensation process is available in the 
case of both registered and unregistered land (including customary land). These provisions are subject 
to section 8 of the Constitutionb ‘hich permits compulsory acquisition of property for specified public 
purposesb in particular ‘here (i) the acquisition is necessary or e’pedient in the interests of to‘n or 
country planning or for developing or utilizing the property to promote the public benefitb (ii) there is 
reasonable justification for any hardship caused and (iii) the acquisition is permitted by statute ‘hich 
provides for reasonable compensation and a right of access (direct or on appeal).  

The Lands and Titles Act also made provision for preservation orders to be applied to land of “historicb 
architecturalb traditionalb artisticb archaeologicalb botanical or religious interest”b and permits the 
establishment of nature reserves.  

The Tina Hydropo‘er Development Project is located on customary land and therefore is required to 
adhere to processes under the Lands and Title Act through land acquisition. The most obvious process 
‘ould be the voluntary land acquisition process. This ‘ill be done by undertaking a land identification 
process as a prelude to the acquisition process.  

The current process undertaken by the TR HDP Project office is an internal process developed in 
consultation ‘ith customary lando‘ners of the TR HDP. This process is called Land Identification (Land 
ID) process. Customary lando‘ners organize themselves through the House C hiefs ‘ith respective 
tribesb clans and families in shorting out o‘nership and boundaries of the respective lands. The 
information is compiled by customary lando‘ners after full agreement by all parties and provided to the 
project office. The TRHDP project office ‘ill then use the information to register the land either through 
land acquisition or compulsory acquisition as described above. The Land ID process is currently in 
progress and is e’pected to finish soon. 

CUS T OMA R K  L A ND  R E COR D I NG A CT  

The Customary Land R ecord Act provides that the decision to apply for registration belongs to 
customary land holding group. Boundary disputes are to be settled by negotiation and in case no 
agreement or settlement is reachedb the final and conclusive decision belongs to the traditional chiefs 
and no longer to the members of the Government. Ho‘everb the determination of the chiefs is still 
subject to judicial revie‘ by the High Court andb on appealb by the Court of Appeal. This Act is much 
more based on negotiation ‘ith customary land holding groups. 

One of the strengths of the Act is that it differentiates bet‘een primary and secondary rights. By 
contrastb a ‘eakness is that it does e’plain ho‘ a commercial investor can deal ‘ith lando‘ning groups 
once they are recorded under the Act. In practiceb the Customary Land R ecord Act has been applied 
only very rarely since 1994b and the provisions of the Land and Titles Act regarding the registration 
process remains in effect. Therefore the Project as discussed ‘ill require the land registration process 
under the lands and titles act rather than this particular la‘. As earlier statedb the house of chiefs are 
yet to be formally recognised and therefore ‘hilst informal process of recording can occur formal 
recording ‘ill be done under the lands and titles act. 

MI NE S  A ND  MI NE R A L S  ( A ME ND ME NT )  A CT  2 0 0 8  

The Mines and Minerals (Amendment) Act 2008 provides the statutory frame‘ork for the mining sector. 
S ection 2 states that no mining operations shall take place e’cept in accordance ‘ith its provisions. 
Mining is defined as intentionally e’tracting any mineral ‘hich is itself defined as any substance found 
naturally in the earth e’cept petroleum.48 S everal types of permits may be granted by the Minister 
responsible for mines and minerals: reconnaissance permitsb prospecting licencesb mining leasesb 
alluvial miningb gold dealing and building materials permits.49 

                                                
48 Mines and Minerals Act 1996 
49 Ibid. 
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The section of the Act most relevant to the Project is for material e’traction from the site to be used as 
building material for the Project construction. Part VIII of the Act states that a permit is required for 
e’traction of building materials.50 Only the holder of such a permit may undertake mining or quarrying 
to obtain building materials. The Mines and Minerals (Amendment) Act 2008 defines building materials 
as Bclayb gravelb sand and stone used for buildingsb roads or other construction purposesB51. The building 
materials permit is not transferable and royalties must be paid at the prescribed rate per cubic meter for 
all building materials e’tracted. Ho‘everb similar to many of the la‘s in the S olomon Islands the Minister 
under S ection 69 of the Act can make an e’emption to the building materials permit: Bbuilding materials 
for building or road construction for the personal use of the lando‘ner or occupierb or for sale not 
e’ceeding a prescribed amountb may be mined ‘ithout a building materials permitB.52 The e’traction of 
materials for the TR HDP ‘ill require seeking an appropriate permit from the Ministry of mines for quarry 
development to occur. Ho‘everb the Minister of mines has po‘ers to make e’emption ‘here a national 
project such as the TR HDP is involved. 

NA T I ONA L  P A R K S  1 9 5 4  

The Act provides for the creation of national parks in S olomon Islands. The minister responsible at that 
time ‘as the minister for cultural affairs and parks. The Minister can make a proclamation declaring 
certain area to be a national Park and purchase or acquire any land for such purpose. The rights of 
residence in Parks are restricted and there is a ban on hunting (other than fishing)b carrying arms and 
making fires. The Queen E lizabeth II Park near Honiara ‘as declared a National Park in 1965b today it 
e’ists in name only as it is highly degraded and squatters have long settled in the Park. The 
administration of the Act vests ‘ith the Minister and Park R angers. These Park R angers are appointed 
by the Minister. Park R angers are empo‘ered to ensure that national parks are ‘ell kept.  

This Act ‘ould be important is the upper Tina catchment is to be declared a National Parkb ho‘ever it 
is outdated and lacks provisions to empo‘er customary lando‘ners to make decisions about their 
resources. 

P R OT E CT E D  A R E A S  A CT  2 0 1 0  

The Protected Area Act 2010 is developed ‘ith the objective of establishing protected areas to conserve 
biological diversity.53 To achieve theseb the Act provided for the establishment of a Protected Areas 
Advisory Committee (PAAC) and made provisions for declaration of protected areas by the Minister of 
E nvironment from the advice of the Director of environment.54 As a means to finance biodiversity 
protectionb the Act established a protected area trust fund to be also managed by the PAAC.55  

In order for an area to become a protected area (PA)b a community or organization ‘ill prepare an 
application to the Director of E nvironment for their site to be declared as a protected area. The 
application ‘ill need to include a PA management plan and scientific studies to sho‘ that the areas is 
of significance to biological diversity and to the community in terms of natural resources. The application 
‘ill also include estimated budget for the PA and evidence of agreement by all customary lando‘nersb 
map sho‘ing the boundary and size of the site. The director upon receiving the application ‘ill revie‘ 
the application and make recommendation to the Minister if the application have merits and should 
declared a PA. The basic requirements for considerations by the minister include: 

(a) the conservation objectives of the protected area are identified and are in accordance ‘ith sound 
conservation practices; 

(b) the boundaries of the area are accurately identifiedb or other‘ise demarcated and surveyed; 

                                                
50 Ibid. 
51Ibid.s 3. 
52 Ibid s  69. 
53 The Protected Are Act 2010 (S olomon Islands)  s 3 objectives are; 
 establish a system of protected areas ‘here special measures need to be taken to conserve biological diversity b develop guidelines for selectionb establishment and management of protected areas b 
regulate and management biological resources important for the conservation of biological diversity ‘ithin or outside protected areas b promote the protection of ecosystemsb natural habitats and maintenance 
of viable population for species in natural surroundings. promote environmentally sound and sustainable development in areas adjacent to protected areas and rehabilitate and restore degraded ecosystems 
and promote the recovery of threatened species through development for management plans and strategies.  
54 Ibid s  4c9 s  10c12. 
55 ibid s  13c15. 
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(c) the consent and approval are obtained from persons having rights or interests in the area; 

(d) an appropriate conservationb protection or management plan is developed for the area to ensure 
that the conservation objectives of theprotected area ‘ill be achieved. 

The Act then focused on the regulating research of biological diversity and biocprospecting prohibiting 
biodiversity research unless a permit is issued by PAAC.56  

The PAAC  assumes many po‘ers under this Act. It consists of the chairb a deputy chairb four NGOs 
representativeb four others appointed by Minister of E nvironment and a secretary.57 The Act e’plicitly 
states their functions and their po‘ers.58 These include appointing management committee for 
protected areasb overseer the use of the protected area fundb provide technical support for protected 
areas management and approval of biodiversity research permits.59 Although there is a provision for 
public officers or any person appointed by Minister of E nvironment to enforce the act as inspectorsb the 
po‘ers of the inspectors are also subject to directions issued by the PAAC.60 S ince its inceptionb no site 
has been declared as a formal protected area. The PAAC  ‘hich has the responsibility of overseeing its 
implementation have not been formally appointed.  

The legislation provides the opportunity for the Tina upper catchment area to be under formal protection. 
This is a process that has to start sooner rather than later as the issues relating to lando‘nership over 
the catchment may take sometimes to resolve. 

P R OV I NCI A L  G OV E R NME NT  A CT  1 9 9 7  

The Provincial legislative authority derives from a combination of this Act and the accompanying 
Devolution Orders. The Devolution Orders enable each province to make legislative po‘er over a range 
of matters of direct relevance to natural resource management and environment.  

Po‘er for making ordinances over ‘ildlife and marine resources is also devolved under the Provincial 
Government Act 1997. BProvincial legislative authority derives from a combination of the Provincial 
Government Act 1997 (PGA) and the accompanying devolution orders (PGAs33). R egulatory or 
e’ecutive po‘ers derive from valid provincial ordinances or may be delegated to the province under 
national statutesb devolution ordersb or by negotiation bet‘een the province and responsible national 
authority (s31(1)).  

The Devolution Orders made in respect of each province give them legislative competence over a range 
of matters of direct relevance to natural resource management.B 

The Provincial Government Act 1997 S chedule 3 provides a list of activities for ‘hich the provinces 
have responsibility and have the po‘er to pass ordinances; 

Trade and Industry c Local licensing of professionsb trades and businessesb local marketing. 

Cultural and E nvironment Matters c Protection of ‘ild creaturesb coastal and lagoon shippingb 

Agriculture and F ishing c Protectionb improvement and maintenance of freshc‘ater and reef fisheries. 

Land and Land Use c Codification and amendment of e’isting customary la‘ about land. R egistration 
of customary rights in respect of land including customary fishing rights. Physical planning e’cept 
‘ithin a local planning area 

Local Matters c Waste disposal 

R ivers and Water c Control and use of river ‘atersb pollution of ‘aterb 

                                                
56 ibid s16c18. 
57 ibid s  4. 
58 ibid s  5 6. 
59 ibid .  
60 Ibid s  20. 
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Corporate or S tatutory Bodies c E stablishment of corporate or statutory bodies for provincial services 
including economic activity. (Provincial services include BC onservation of the E nvironmentB and 
BF ishingB). 

The Guadalcanal Province Wildlife Management Area Ordinance 1990 (GPWMAO) applies for the 
protection of ‘ildlife. This ordinance applies to TRHDP to ensure that ‘ildlife impacts are understood. 
The E S IA ‘ill study fresh‘ater ‘ildlife and biodiversity mitigation measures ‘ill sufficiently address the 
requirements of this ordinance. It also states that Management area may be established ‘here the 
Guadalcanal Provincial E ’ecutive decides that an area requires management to protectb maintainb 
improveb or propagate any species that the area uses as habitat. 

Other requirements also include business license during construction and approval for construction 
permit of buildings under the provincial planning board.  

R I V E R  W A T E R S  A CT  1 9 6 4  

The objectives of the Act are to provide for the control of river ‘aters and for the equitable and beneficial 
use thereof. The Act ho‘everb only applies to rivers that are specifically designated. The Act devolves 
all ministerial functions to be e’ercised by the relevant provincial ministers.61 The inspector’s po‘er 
ho‘ever remains ‘ith the national (central) Government inspectors. The R iver Waters Act 1964 clearly 
stated that it is an offence to interfere ‘ith a river e’cept in accordance ‘ith the terms and conditions 
of a permit.62  

A permit may be granted for the follo‘ing operations on a river : 

Bby means of a ditchb drainb channelb pipe or any other means ‘hatsoeverb diverts any ‘ater from a 
river; 

fells any tree so that it falls into a river or river bed; 

in any manner obstructs or interferes ‘ith a river or river bed; 

builds any bridgeb jetty or landing stage over or beside any river; 

damages or interferes ‘ith the banks of any river; or 

contravenes any order made under section 4 of this ActB.63 This means that a permit cannot be issued 
‘here a river is declared by order as being protected by the minister. 

The legislation is applicable to the follo‘ing rivers Mataniko R iverb White R iverb Mbalisuna R iverb 
Ngalibiu R iverb Lungga R iver and Mamara R iver. All these rivers are on Guadalcanal and Ngalibiu is 
do‘nstream of the Tina river.  

The la‘ specifically applies to the section of the river called Ngalibiu referred to as the part of the 
Ngalimbiu R iver and the land adjoining ‘ithin the area edged red on Plan number 2034 held in the 
office of the Commissioner of Landsb Honiara. The maps currently does not e’ist in the Commissioner 
of lands office and thus the requirement for a permit ‘ill be sought from the Minister for MME R E  before 
constructions ‘orks occur.  

The process for applying for a permit is by submitting details of the proposed construction and diversion 
that ‘ill occur including maps of the location in ‘hich construction ‘ill occur. The conditions for issuing 
of permit include the studies of the current use of the rivers and the potential impact of the river. S ection 
7 (2) states that “In granting any permit under this section the Minister shall have regard to the e’isting 
use of ‘ater and shall safeguard such e’isting use of ‘ater as far as appears to him to be practicable 
and consistent ‘ith the provisions and purposes of this Act”. A practical application ‘ould be to submit 
the E IS  and proposed development plan for a permit to be issued. The la‘ does not provide for 
timeframe for the permit to be issued. 

                                                
61 R ivers and Water A ct 
62 Ibid. s 5 
63 Ibid. 
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S A F E T K  A T  W OR K  A CT  1 9 8 2  

The legislation codifies the duties of employers to their employees and others responsible in ensuring 
the safety of ‘orkers in various ‘ork environments. In particular safety of ‘orkers in dangerous and 
risky conditions. It provides for the civil and criminal liability of employers ‘ho are negligent to the safety 
of their ‘orkers. Part III of the legislation stipulates very specific duties relating to ‘ork environment 
that is dustyb have fumesb pressures and vacuum systemsb machineryb electrical installationsb fires and 
e’plosionsb and other hazardous ‘ork environment. Part IV provides for the regulation of these 
conditions and po‘ers given to the commissioner of labor to regulate ‘orking conditionsb investigate 
offences and prosecution ‘here there is breach.  

S chedule Ib II III and IV of the legislation provide for the duties of employers in terms of safety and 
outlines the e’pected standards that should be adhered to. 

The legislation has a number of subsidiary legislation focusing on very specific areas as follo‘s:  

Code of practice for timber scaffolding – this section is for timber process and does not apply to the 
TR HDP. 

Code of practice for flammable and combustible liquids  

S afety at ‘ork first aid provision regulations – provides basically states that first aid kit should al‘ays 
be provided for labours on site. 

S afety at ‘ork pesticide regulations. 

T OW N  A ND  COUNT R K  P L A NNI NG  A CT  1 9 8 0  

The To‘n and Country Planning Act 1980 provides for the regulation of planning at national and 
provincial level.64 Although it has a national scopeb the legislation can only be applied to urban areas. 
The Act empo‘ered each province to have a to‘n and country planning board.65 Their responsibility is 
to prepare local planning schemes and control development of land ‘ithin urban areas.66 Ho‘everb the 
definition of “development” under the legislation e’cludes agricultural activitiesb fisheries and forestry.67 
The Board members are appointed by the Minister68 in accordance ‘ith the advice of the Provincial 
E ’ecutive. The board is responsible for making decision on certain developments according to local 
planning schemes for each provincial urban development. The board has no jurisdiction over customary 
land ‘hich is a significant limitation.69 

In the case of TR HDPb ‘hich is located on a customary landb this particular legislation does not apply. 
Although this could change if the site is to be declared as part of a local planning scheme for urban 
development. 

W I L D  B I R D S  P R OT E CT I ON  1 9 1 4  

This Act is repealed by the WildLife Protection and Management Act (Cap 10 of 1998). 

W I L D L I F E  P R OT E CT I ON A ND  MA NA GE ME NT  A CT  1 9 9 8  

The preamble to The Wildlife Protection and Management Act 1998 states that it is BAn act to provide 
for the protectionb conservation and management of ‘ildlife in S olomon Islands by regulating the e’port 
and import of certain animals and plants; to comply ‘ith the obligations imposed upon S olomon Islands 
under the Convention on International Trade in E ndangered S pecies of Wild Fauna and F lora and for 
other matters connected there‘ith or incidental theretoB.70 

                                                
64 The To‘n and Country Planning A ct 1979 (Solomon Islands). 
65 Ibid. 
66 ibid. 
67 Ibid. 
68 The A ct refers to the Minister charged ‘ith the responsibility for to‘n and country planning. The relevant minister is the Minister of F inanceb National Reform and Planning. 
69 ibid s  13. 
70The Wildlife Protection and Management A ct 1998 (S olomon Is lands) 
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The object of the Act is to regulate the international trade in the country’s ‘ildlife resources including 
birdsb reptilesb amphibiansb mammalsb insectsb plants and marine organisms. In order for anyone to be 
involved in the ‘ildlife trade that individual or organization needs to have an “approved management 
programme” and have its name entered into a specific “register”.71 In regulating the e’port or import of 
plant or animal specimenb the Act prohibits any e’port or import of plant or animal specimen ‘ithout the 
relevant permit. The procedure for application for a permit is set out in the Act. The e’port of live animals 
from S olomon Islands is also dealt ‘ith in the Act and a separate permit is required. The Director has 
the discretion to permit the e’port or import of specimen that is prohibited under the Act in e’ceptional 
circumstances. S chedule I lists the species that are prohibited to e’portsb S chedule II lists the regulated 
and controlled species for ‘hich a valid permit to e’port such specimen is required.  

The legislation also has a list of protected species that ‘ill require attention if they or their habitat are 
at risk. These species are identified by the flora and fauna baseline sections. 

E NV I R ONME NT A L  H E A L T H A CT  1 9 8 0  

The Minister of Health is responsible for the administration of the environmental health services. The 
Minister may delegate this administration to the Provincial Government and the Honiara C ity Council 
that are designated as E nforcement Authority. There is provision in the Act that if the Enforcement 
Authorities do not perform their duties under the Actb then the Minister can arrange to have their 
functions carried out by othersb and require the E nforcement Authority to reimburse the Ministry for the 
cost of doing so. The E nforcement Authority is given po‘er to make its o‘n bycla‘s under the Act to 
facilitate the efficient operation of environmental health services. The E nforcement Authority is required 
by the Act to carry out a program of health education and publicity in accordance ‘ith directions given 
by the Minister. 

E nv iron m enta l He a lth  ( P ublic  H ea lth  A c t  1 9 7 0 )  R eg u la t ion s  

The Public Health Actb (No 2 of 1970) ‘as repealed under this regulation. It ‘as contemplated that a 
ne‘ Public Health ‘ould be enactedb ho‘ever this did not happenedb resulting in saving some parts of 
the Act. These regulations consist of Parts III to X II and section 2 of the repealed Act.72 These 
regulations deal ‘ith public health issues and ho‘ to deal ‘ith them ‘hen they occur. The regulations 
empo‘ers the Minister and the Under S ecretary of the Ministry of Health and Medical S ervices to take 
specific measures to prevent the occurrence of a public health disease or ‘here such decease had 
already occurredb to take measures to contain and prevent the spread of the disease. The Minister 
establishes “local authorities” ‘hich are the E ’ecutive of the Honiara C ity Council and the E ’ecutive of 
the Provincial Assembliesb plus any othersb ‘hich can include Area Councils.  

The Minister also establishes public health areas. Any such areas can be e’empted from some or all 
of the provisions of the regulations. The duty of every local authority is: 

“ to take all la‘fulb necessaryb andb under its special circumstancesb reasonably practicable measures 
for preventing the occurrence or dealing ‘ith any outbreak or prevalence of any infectiousb 
communicable or preventable diseaseb to safeguard and promote the public health and to e’ercise the 
po‘ers and perform the duties in respect of the regulations… ”73 

                                                
71 Ibid 
72 E nvironment Health Regulations   
73Ibid.  
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In the case of the TR HDPb the Guadalcanal provincial health authorities has a duty to take necessary 
and reasonably practicable measures to enforce the la‘ and request that at all time the Project site be 
in a clean and sanitary condition. When a local authority or health inspector becomes a‘are of a 
nuisance (pollution into environment from business activity or development)b a notice to remove the 
nuisance must be served. There is a set procedure ‘here the o‘ner or person causing the nuisance 
fails to comply ‘ith the noticeb the local authority or the health inspector shall cause a complaint relating 
to such nuisance to be made before a court. The court may by summons require that person to appear 
before it. The regulations spells out the actions that the court may take including the imposing of 
penalties and fines on the person that fails to comply ‘ith any order of the court. The regulations also 
deal ‘ith offensive trades (offensive trades are defined in the S econd schedule of the regulations). It is 
an offence for any person to carry on any offensive trade (business activity that results in pollution into 
the environment) on any premises ‘ithout the ‘ritten consent of the local authority and the Health 
Director. 

S OL OMON E L E CT R I CI T K  A CT   

The E lectricity Act ‘as initially established 1969b and amended several times up to 1988. It establishes 
the S olomon Islands E lectricity Authority (BS IE AB) and sets out the overall rules regarding po‘er 
production and supply. The E lectricity Act is a very basic piece of legislationb ‘hich does not address 
issues relating to the po‘er sector in any detail. The main subsidiary legislation on the matter has been 
dra‘n up by the Ministry in charge of the sector (currently the MME R E ) and is as follo‘s (in descending 
order of relevance for the Project): 

E lectricity (Tariff) R egulations; 

E lectricity (Tariff) (Amendment) R egulation 1999; 

E lectricity (Tariff) (Automatic Fuel Price Adjustment) R egulations ; 

E lectricity R egulations (Amendment) R egulation 1997; 

E lectricity (E ’emptions) Order. 

The S IE A is generally in charge of all matters related to electricity production and 
transmission/distribution in the S olomon Islandsb including ensuring standards of safetyb efficiency and 
economy. It also advises the Government on matters related to electricity and can make 
recommendations as to regulatory instruments. 

The S IE A is set up as a Bbody corporateBb ‘ith independent liability and the capacity to independently 
enter into contracts.The S IE A consists of a C hairman and four members (‘hich together form its Board)b 
as ‘ell as a general manager (acting e’ officio). The general manager is appointed by the Authorityb 
‘hile the five members of the Board are all appointed by the Minister in charge of the electricity sector 
in the Government (the BMinisterB). 

The definitions section of the E lectricity Act distinguishes bet‘een BprivateB and BpublicB electrical 
installationsb as follo‘s: 

Bprivate installationB means an installation operated by a licencee or o‘ner solely for the supply of 
electricity to and use thereof on the licencee's or o‘ner's o‘n property or premises; orb in the case 
of a consumer taking electricity from a public installation for use only on the property or premises of 
the licencee or o‘ner; 

Bpublic installationB means an installation operated by a licencee for the supply of electricity to any 
person other than the licencee: provided that the licencee may use electricity for his o‘n purposes 
‘here such use is consistent ‘ith the terms of the licence. 

The E lectricity Act sets out in very ‘ide terms the functions and duties of the S IE A in this domainb as 
follo‘s: 

(a) to manage and ‘ork any electrical installations transferred to the S IE A by the Government and 
other installations and apparatus acquired by the S IE A (this mainly relates to the transfer to the S IE A 
of installations e’isting at the time the S IE A ‘as established); 
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(b) to establishb manage and ‘ork such electrical installations as the Minister may from time to 
time require or as the S IE A may from time to time deem it e’pedient to establish; 

(c) to secure the supply of electricity at reasonable prices; 

(d) to promote and encourage the generation of electricity ‘ith a vie‘ to the economic development 
of S olomon Islands; 

(e) to advise the Minister on all matters relating to the generationb transmissionb distribution and 
use of electricity; and 

(f) to ensure standards of safetyb efficiency and economy in respect of the productionb 
transmissionb distribution and use of electricity. 

In particularb the Act empo‘ers the S IE A to: 

(g) generateb transmitb transformb distribute and sell electricity either in bulk or to individual 
consumers; 

(h) purchaseb constructb reconstructb maintain and operate supply linesb generating stationsb 
transformer stations and all other appropriate stationsb buildings and ‘orks; 

(i) sellb hire or other‘ise supply electrical plant and electrical fittings and apparatusb and installb 
repairb maintain or remove any electrical plantb fittings and apparatus; 

(j) acquire any propertyb real or personalb ‘hich the Authority deems necessary or e’pedient for 
the purposes of constructing or e’tending or maintaining any installation or other‘ise for carrying out 
its duties and functions under the provisions of this Act. 

G UA D A L CA NA L  H I S T OR I C P L A CE S  OR D I NA NCE  1 9 8 5  

This Ordinance allo‘s for protection of heritage sites. A heritage place can be declared protected by 
resolution  by the Provincial Assembly. Consent of the representative of lando‘ners is necessary. Prior 
to an activityb any developer has to undertake a site survey to identify and locate sites of historicalb 
cultural and archeological significance. 
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Mitigation Workshop Team  

 
BR Li Team; E ric Deneutb Gerard F itzgeraldb La‘rence Fonoata and F red Patison  
TR HDP Team; F red C onning and Brally J im Tavalia 
 

Meeting and Workshops  Commentsb issues b concerns and recommendations 
03/02/2014 Preparatory Meeting – TR HDP Project Office 

  A general discussion ‘ith the 
project office of option 7c for 
the scheme.  There is a 
number of discussion on 
technical issues related core 
land and its acquisition.  

  Discussion ‘as also held on 
the environmental flo‘ for the 
section bet‘een the Dam and 
the po‘er station. 

  There is also a microcscheme 
that ‘ill be set up for the 
environmental flo‘ release. 

  The meeting proper 
proceeded ‘ith E ric going 
through the po‘er point 
presentations he prepared. 
The presentation covered a 
number of major themes as 
summary to the mitigation 
matri’. The focus of the 
discussion is the improve the 
presentation and its outline. 

 

  Cultural heritage confidentiality  

  E mphasis on community service and development  

  Benefit sharing mechanism is currently being developed  

  Avoid use of the ‘ord royalty  

  Important that people understand the projectb the impact 
and the measures being proposed. 

4/02/2014b 9AMc12PM Meeting ‘ith T ina Hydro Taskforce and PS ’s   

  Welcome and introduction by 
TR HDP Project Manager.  

  Eric  Deneut started 
presentations on the impacts 
and mitigation  

  Discussions on the environmental flo‘ and further 
e’planation by the project office on the Dam design.  

  Initial discussion on the fisheries above the dam as result 
of its development and the need for a fish pass. 

  Questions ‘ere raised on ho‘ F iji addresses the 
environmental flo‘ and the fish pass. It is clarified that no 
such environmental consideration for fish pass has been 
reflected in the F iji project E S IA 

  A question ‘as raised on the broader lesson learned from 
international e’perience and Asiacpacific region on fish 
passes.  It’s being clarified that further studies ‘ill be done 
and reflected in the E S IA report.  

  It is being raised that specific species should be targeted 
to ensure that there is clear information on the species 
affected by the development. 

  C larification ‘as being sought if noncnative species of fish 
‘ill be introduced and if so ‘hat kind of species. It is being 
clarified that this ‘ill not occur.  
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Meeting and Workshops  Commentsb issues b concerns and recommendations 

  A question ‘as raised if the fishery on the river is of 
economic scale. It is clarified that this not economical and 
also not significant for domestic use either. 

  A question ‘as raised on the impacts of gravel e’traction 
do‘nstream. It is clarified that no clear information e’ists 
on the status of gravel but there ‘on’t be any significant 
impact at least for another 50 years (short term). There is 
a need for more information on the deposition rate of the 
gravel for the ‘hole river system.   

  A concern ‘as raised on the impact of population increase 
due to the development. This is in relation to the squatters 
and settlements. This ‘ill be further discussed.  

  A concern ‘as raised on the potential impact on floods 
during heavy rain falls. This ‘as clarified by the BR L team. 

  A concern ‘as raised on the potential for labor camps 
being created. It is clarified that all e’ternal labors ‘ill be 
housed in Honiara and that on site accommodation not an 
option at this stage.  

  A question ‘as raised on the ‘aste management issues 
for the project and a landfill site. This ‘ill be further 
e’plored by BR L. 

  Another concern ‘as raised on the health risks from ‘ater 
borne diseases considering the fact that the site is a hot 
spot for Malaria. This needs to be reflected in the E S IA. It 
is further stated that the ‘hole of Guadalcanal plains ‘ill 
be affected by the risk of ‘ater diseases due to a large 
body of stagnant ‘ater inland. 

  A concern ‘as raised on the measures that are put in 
place as mitigation actions. The mitigation actions 
recommended needs to get the consent of local 
communities. The communities also need to be 
comfortable ‘ith the any proposed mitigation actions. 

  The issues of security for the communities from intruders 
‘ill need to be fully considered in the E S IA. 

  A question ‘as raised if the definition of impacts also 
includes those of the transmission lines.  

  A question ‘as raised on ‘ho ‘ill be responsible 
financially for the proposed mitigation actions. The 
important question is ‘hether it is the S IG or the project 
investor.  This ‘as clarified by the Tina hydro project 
manager.  

  A further clarification ‘as sought if the assessments also 
include impacts of transmission line development. It’s 
being clarified that the lines are included. 

  A question ‘as asked on the nature of the road access to 
the project site and current plans are for its development. 
C larification ‘as made that discussion are under‘ay on 
the development of the road access. Further discussions 
‘ere made on ‘ho o‘ns the roadb ‘ho ‘ill meet the cost 
of its development and also the e’pected nature of the 
development. 
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Meeting and Workshops  Commentsb issues b concerns and recommendations 

  A concern ‘as raised on ho‘ the E S IA process is 
informed by the Land Identification processb the benefit 
sharing mechanisms and the grievance mechanism. 

  A final comment ‘as made on the need for the ‘ork 
currently being done by the project office to be reflected in 
the E S IA process.   

4/02/2014b 2PMc4PM Government officials b NGOs and private sector 

  Welcome and Introduction of 
the project by the TR HDP 
Project Manager. 

  The presentation of impacts 
and mitigation matri’ by E ric 
Deneut.  

  A question ‘as raised on the impact of the dam on 
sediment deposit for do‘nstream agricultural activities.   

  The issue of ‘ater temperature is also being raised in 
relation to impacts on the biota ‘ithin the river system  

  A question ‘as also raised on dissolved o’ygen change 
due to the Dam.  

  The impacts of vegetation on the reservoir ‘ill need to be 
investigated especially for biomass decomposition in the 
reservoir.   

  The need to have in place the institutional arrangements 
for the river monitoring regime. 

  A concern ‘as made on the giant African snail and other 
invasive species. The BR L team stated that this ‘ill be 
dealt ‘ith in the report.  

  The issue of giant African snail management after 
construction is being raised. A question if there is a map of 
the distribution of the snail.  

  A question ‘as raised on the rubber plant as an invasive 
and ho‘ the dam construction can e’acerbate invasive 
species.   

  It is stated that the Giant African snail is a F rench delicacy 
and should be considered as a management option. 

  The risk of social upheaval in conte’t of a postcconflict 
situation specific to the site is raised as a concern.  

  A question ‘as raised in relation to issues related to 
education and its importance.  This ‘as being clarified by 
the TR HDP project manager. A comment ‘as raised on 
the need for education schemes to be done after a proper 
assessment is being done.  

  A comment ‘as made on the need for a comprehensive 
process of empo‘erment for leadership and also 
mechanism that facilitate community development 
activities.  In particular the issue of trusteeship needs to be 
carefully navigated ‘ith agreements that ‘ill be negotiated 
and formulated. The cash hand out is an e’ample of a very 
poor means of benefit.  

  Project office made a clarification that mechanism 
currently being developed for education as a package of 
the benefit distribution system.  

  It is further stated that the lessons from the global 
e’perience is thatb cash hand out do not ‘ork and 
involvement of ‘omen in the consultation and 
engagement processes is critical.  
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  A question ‘as raised on seismic consideration in the 
feasibility studies. It is clarified that it is part of the 
geological studies.  

  A comment ‘as made on the need to ensure that 
grievance mechanism includes local communities in the 
implementation frame‘ork.   

  A question ‘as raised If there ‘ill be an emergency plan 
in the case of dam failure. It is clarified this is a standard 
operation procedure for Dams. 

  A question ‘as raised on the issue of social inconvenience 
usually raised by the project affected communities. This 
needs to be captured in the E S IA as it ‘ill certainly 
become part of future demands.  F urther concern ‘as 
raised on the needs for caution on the kind language being 
used as ‘ell.  

  A question ‘as raised on the mechanism for cultural 
heritage and tabu site recording for the E S IA.  

  Comments that for Gold R idgeb all taboo sites are being 
recorded and mapped by the national museum.  This is 
something that can be replicated by the TR HDP.  

  A question on the percentage of ‘omen being consulted 
out of the 500 people being met.  There is a need to rethink 
of having ‘omen as focus group and thus there is a need 
for change on ‘hat issues are being discussed ‘ithin the 
conte’t of ‘omen’s group. It is important that they are 
being consulted on major key issues as ‘ell.  

  Gender is an important issue for the WB and therefore it is 
important that ho‘ they are being consulted is being 
documented.   

  A comment ‘as made on the fact that the project should 
not be a pro’y government – it has to make the 
government see the need for things to happen.  

05/02/2014b 3c6PM Tina Village – Bahomea 

  Opening statement and 
Welcome by Brally  from the 
project office  

  Eric Deneut introduced the 
BR L team and started ‘ith 
presentation. Mr. La‘rence F . 
provided interpretation in 
pidjin ‘ith Mr. Fred P taking 
the minutes.  

  At the end of the meeting a 
representative of the Tina and 
nearby communities 
presented 10 benefits that 
should part of any agreement 
negotiated ‘ith lando‘ners 
and communities in the project 
affected area. The request are 
as follo‘s;  

 

  On the issues of alternative ‘ater supply there is a need 
for a committee to be established by the communities and 
the TR HDP to focus on ‘ater related issues. 

  The ‘ater ‘ill be subject to construction and therefore 
there is potential for spillage from the heavy machines 
being used. Thus it is recommended that all villages 
do‘nstream close to river including Tina village to be 
relocated to a ne‘ site.  This ne‘ site should have access 
to clean ‘ater supply.  

  A comment ‘as made on the fact that ‘omen are 
dependent on river for daily subsistence activities. 
Therefore before any construction start the supply of 
alternative ‘ater sources is a precrequisite.  

  A question ‘as raised on the actual timeframe on ‘hat 
e’actly ‘ill happen for the project and the E S IA studies. 

  A suggestion ‘as made for the S olomon Island 
Government to establish a police post ‘ithin the project 
area to help provide security.  
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 All affected communities 
to have access to free 
electricity  

 Water supply and 
alternative ‘ater sources 
to be installed before any 
construction start.  

 All access roads including 
those going to 
communities to be 
sealed.  

 A minichospital to  bebuild 
‘ithin the project affected 
area (not clinic).  

 Communities near the 
river including Tina village 
to be relocated to a ne‘ 
site.  

 Scholarship scheme for 
all Bahomea communities  

 A representative body 
established to include 
current settlers  

 Rate S chool to upgraded 
to Form 1c7 levels  

 A transport scheme to be 
established for land 
o‘ners and project 
affected communities.  

  A recommendation ‘as made for the road that ‘ill be 
constructed to be sealed and four layered. This to ensure 
that it is not the like the roads in Honiara ‘hich are easily 
damaged after heavy rain.  

  On the issues recruitment of local ‘orkersb the suggested 
mitigation to have all recruitment in Honiara is not helpful 
to local ‘orkers. Therefore a recruitment office for all local 
‘orkers must be established on site.  

  A concern ‘as raised on the risk of dam failure and 
therefore to avoid the risk relocation is best option that 
should be considered for the community of Tina village.  

  A concern by ‘omen is that during the consultationsb 
relocation is an issue that they have raised (option they 
‘ould support) but ‘as not reflected in the mitigation 
measure being proposed.  

  A comment ‘as made requesting that e’amples of dams 
that have failed to be presented to the community. This is 
because they are not convinced the dam ‘ill not fail as this 
cannot be fully guaranteed. 

  A recommendation ‘as therefore made that the Dam and 
S afety Panel visit the communities to further e’plain safety 
related issues. 

  A recommendation ‘as made that despite of the dam 
being safe they ‘ould like to be relocated to a ne‘ site to 
avoid any form of fear and risk.  

  A request ‘as made for copies of presentation by BR L to 
be provided.  

  A request ‘as made for a timetable of ‘hen agreements 
‘ill be signed.  

  A question ‘as raised concerning ‘hy the lando‘ner’s 
council established is not functioning and not supported by 
the project office. Further clarification ‘as sought as 
‘hether the lando‘ner council ‘ill be recestablished.  

  A concern ‘as made on the removal of taboo sites as it is 
culturally insensitive.  

  The impact on current social structure of communities 
such as the churchb ‘omenb youths and children needs to 
be reflected in the report.  

  A concern ‘as raised on the need to do a‘areness on the 
impacts of the project on their culture. In particularb it 
should focus on all the aspects of modernity and foreign 
cultures. 

  A concern ‘as raised on the need to rehabilitate youths 
‘ho are affected by the recent civil unrest and also those 
involved in other anticsocial behaviors’. 

06/02/2014b 9c12 PM Belaha R elocation S chool 

  Welcome and Introduction by 
Brallyfrom the TR HDP office.  

  A question ‘as raised on the environmental flo‘ and ho‘ 
it ‘ill be managed. The concern is related to fish and the 
ecology bet‘een the dam and the po‘er station.  
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  The presentation ‘as made 
by E ric Deneut of BR L ‘ith 
interpretation by La‘rence 
and minutes taken by F red 
Patison.  

  F inal Remarks at end of 
presentation;  

  A general comment ‘as made 
concerning the process in 
‘hich the E S IA is being 
conducted. In particular ‘here 
e’perts ‘ho understand the 
e’pected impacts and also 
solutions are continuously 
asking the community for 
solutions. The vie‘ shared 
‘as that the S olomon Islands 
Government and those 
participating in the E S IA 
process provide the 
environment and social 
solutions as e’perts. It is 
further stated that 
consideration to communities 
should focus on economic 
benefits and livelihood 
alternatives and for the people 
of Bahomea it is C ocoa 
farming. The Government 
should think seriously about 
enhancing Cocoa farmers’ 
livelihood in the area. It is 
stressed that education is the 
key issues for many people on 
Guadalcanal and that 
investment and support 
should focus on community 
empo‘erment.   

  A comment ‘as made that fish ‘ill not actually be depleted 
but rather adapt and increase in numbers. This ‘ill need 
to be further studied.  

  A comment ‘as made of the need for a full comprehensive 
study of the cultural heritage sites. This ‘ill include their 
locationb description and if they are going to be threatened 
as result of the development.  

  A recommendation for alternative protein sources needs 
to be provided as an option for the communities.  

  A concern ‘as raise from the previous e’perience that 
e’plosions from dynamite may result in the death of fish in 
the river. This is in reference to the construction of the Dam 
and the tunnel.  

  A question ‘as raised ‘hether consideration ‘ill also be 
given to the Belaha communities in terms of employment 
at the project site.  

  A recommendation ‘as made for consideration to fish 
farms as an alternative.  

  A question ‘as raised ‘hether the people of Bahomea ‘ill 
have access to free po‘er.  

 

06/02/2014b 1c5PM Malango – Matarukab J ob Varie’s Residence 

  Welcome and Introduction by 
Brally from the TR HDP office.  

  The presentation ‘as made 
by E ric Deneut of BR L ‘ith 
interpretation by La‘rence 
and minutes taken by F red 
Patison. 

  F inal Remarks at end of 
presentation ‘ere made 
purposely for the project office 
World Bank R epresentatives.  

  A comment ‘as made that there ‘ill be fish in the 
upstream of the Dam ‘hich ‘ill survive through 
adaptations and therefore the fish issues is not necessarily 
a serious issue. Further e’planation ‘as made by the BR L 
team on the migratory nature of the fish species studied at 
the river.  

  A comment ‘as made of the need for clear and precise 
e’ample of the kind of fish pass that ‘ill be proposed for 
the Dam.  

  A concern ‘as raised on the o’ygen level in the dam ‘hich 
‘ill affect the biodiversity of the river in the Dam. This ‘ill 
need further clarification as to ho‘ this ‘ill be mitigated.  
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  There is considerable concern 
on the manner in ‘hich the 
project is currently being 
implemented. The 
communities of both Bahomea 
and Malango have established 
the lando‘ner’s council as a 
representative body for all the 
tribes ‘ithin the project 
affected area. This body 
although still e’ist is no longer 
recognized by the 
Government and the project 
office. Instead certain 
individuals ‘ere courted by 
the project office and e’cluded 
the representative of Malango. 
Whilst it is a fact ‘e ‘ill not be 
directly affected by the project 
as communities ‘e ‘ill be 
affected as primary 
lando‘ners as ‘e are 
members of tribes that are 
‘ithin Bahomea and the 
project affected area.  Our 
recommendation is that the 
land o‘ners’ council be rec
established as the 
representative body of 
lando‘ning groups. We are 
a‘are of the fact that other 
groups such as ‘omenb 
youths and settler’s needs 
representation and that ‘ill 
have to be facilitated as ‘ell. 
This should be reflected in the 
revie‘ of the TOR  for the LOC 
before its recestablishment.  

  A concern ‘as raised on the removal of vegetation on the 
fringes of the lake and those that ‘ill be covered by the 
Dam. Ho‘ ‘ill the mitigation measures address biomass 
decomposing in the lake ‘hich may affect the river 
systems for the first period of operation?   

  The use of traditional kno‘ledge and practice for the 
project site including the river needs to be documented 
and be reflected in the E S IA report.  

  A question ‘as raised in relation to the Monasavu Dam in 
F iji. It has been observed that ‘ater quality remains very 
poor despite being operational for more than 20 years. The 
hydro dam ‘as built in 1982 and the ‘ater quality remains 
very poor.  The question is ‘hether this dam ‘ill be the 
same?   

  A question ‘as raised ‘ith the people of Chorob Korepa 
and S enge ‘ill be relocated.  

  A comment ‘as made outlining the fact that the people of 
Bahomea and Malango actually came from same tribes 
that o‘n land at the project site. Therefore equal 
involvement must be fully realized in order for the project 
to proceed successfully.  

  A question ‘as raised ‘hether land acquisition ‘ill be 
made before the development. It is clarified that indeed 
that ‘ill have to occur.  

  There are concerns that road access development also 
affected and therefore studies must be done to verify this.  

  A concern ‘as raised on ground ‘ater contamination from 
surface development activities. Also of concern is the 
surface runc offb the impacts on ‘ater bodies and other 
‘ater tributaries.  

  A major issue of concern is the Dam safety and associated 
risks.  

  The guarantee of communities and lando‘ners being 
given priority to ‘ork during the hydro development is a 
major concern. The e’periences in the past have sho‘n 
that this has not happen effectively.  

  A ‘oman e’pressed gratefulness that BR L presented the 
environment and social impacts of the project. The only 
concern is the need for alternative ‘ater supply to be 
provided for the communities in the project affected area. 

  A recommendation ‘as made that the S olomon Islands 
government seriously consider enacting an act of 
parliament to protect the interest of both the lando‘ners 
and the project operator. This is in particular reference to 
the agreements made bet‘een lando‘ners of the gold 
ridge mining area in ‘hich all agreements signed are not 
upheld by successive companies and the Government. 
The concern is that an Act of parliament ‘ill ensure that all 
parties are protected legally but also obligated legally.  

  A question and concern ‘as raised on ho‘ taboo sites in 
the middle of the river are going to be preserved.  
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  A recommendation ‘as made for a S WAT analysis to be 
done for all proposed impacts and mitigation measures.  

  A recommendation ‘as made that all taboo site destroyed 
be compensated by the developer or the S olomon Islands 
Government. 

08/02/2014b 9c12PM GPPOL 1 HALL  – Do‘nstream Ngalibiu communities 

  Welcome and Introduction by 
Brally  and Fred C onning from 
the TR HDP office.  

  The presentation ‘as made 
by E ric Deneut of BR L ‘ith 
interpretation by La‘rence 
and minutes taken by F red 
Patison. 

 

  On the discussion on ‘ater quality monitoring and 
fresh‘ater species studies. The do‘nstream communities 
are concerned that the data collected is not independent 
and therefore it ‘ould be good if independent consultants 
representing do‘nstream communities can be engaged.  

  There is a need for the Ghaobata house of chief to be 
consulted in order for them to make their 
recommendations. In the regard it ‘ould be appropriate if 
a traditional ceremony (Chubu) be organized.  

  There is concern that the project office have not been able 
to facilitate some of the request made by the Ghaobata 
house of Chiefs.  

  A concern ‘as raised on the safety of Dam and if it ‘ill 
stand cyclones and other severe ‘eather conditions. This 
‘as clarified by the BR L team and also the project office.  

  The do‘nstream communities ‘ould like assistance to 
organize and undertake comprehensive a‘areness 
activities on the proposed project. 

  A question ‘as raised as ‘hether the alternative ‘ater 
sources recommended ‘ould also include do‘nstream 
communities.  It is clarified that this ‘ill be part of the 
benefit sharing mechanism.  

  A question ‘as raised on the different fish species that are 
being studied.  

  A concern ‘as raised if chemicals such as lubricants ‘ill 
be used during operation for the generators.  

  There is concern that gravel supply ‘ill be affected due to 
the Dam and also that the quality of gravel ‘ill be affected 
by siltation during construction.  This ‘ill need further 
investigations.  

  A concern ‘as raised that fisheries ‘ill be affected due to 
the change in environment as result of the development. It 
is clarified that this has been considered and the option of 
a fish pass is being e’plored.  

  A comment ‘as made that the concerns of PE  holders 
along the Ngalibiu river needs to be taken independently  

  A question ‘as raised on ho‘ long it ‘ill take for the Dam 
to be filled after construction. 

  A request ‘as made for representatives of lando‘ners to 
attend a study tour of the similar projects. 

  One of the concerns raised ‘as the frequent change of PS  
and Minister ‘ithin the Government ‘hich huge 
impediment to continuity in addressing outstanding issues.  
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  A recommendation for ‘as made for an “environment 
bond” to made in advance to a neutral account. This ‘ill 
only be accessed if there is an environment disaster.  

  A question ‘as raised if climate change factors are being 
considered in the studies of the ES IA. 

  A concern ‘as raised by a ‘omen representative on the 
need for alternative ‘ater sources to be provided.  

  There are concerns that similar e’perience ‘ith Gold 
R idge ‘ill occur especially ‘ith the S IG not fulfilling their 
commitments. 

   A recommendation ‘as made for a representative body 
other than the Ghaobata house of C hiefs that represent 
the interest of ‘omen groupsb youth and children.  

08/02/2014b 1:30pm – 5pm R ate S chool – Bahomea 

  Welcome and Introduction by 
Brally and F red Conning from 
the TR HDP office.  

  A formal ‘elcome and 
remarks ‘as made by the 
Paramount Chief of Bahomea.  

  The presentation ‘as made 
by E ric Deneut of BR L ‘ith 
interpretation by La‘rence 
and minutes taken by F red 
Patison. 

 

  A recommendation ‘as made on the need for an ecoc
tourism initiative to be part of the benefit package.  

  A recommendation ‘as made for the road access not to 
be acquired by the government or declared as a public 
road for access. This is to ensure that control of the road 
is managed by community to reduce any influ’ of settlers. 
Instead of declaring the road a public access roadb the 
Bahomea house chief or a governing body should be 
establish to manage the access road.  

  A recommendation ‘as made for a gate to be established 
at the entrance of the project area and managed by both 
the company and lando‘ners.  

  A comment ‘as made that the biggest threat to the project 
is the people and communities ‘ithin the project area. 
They are the ones that invite settlers and intruders into the 
community and also are involved in illegal sale of land to 
those outside of the project area.  

  A recommendation ‘as made of the need to involve 
communities in landuse planning meetings and ‘orkshop 
in anticipation of the hydropo‘er development.  This 
should also involve the house of chiefs.  

  The Bohomea house of chief capacity should be enhanced 
and supported so that they can support the project in 
planning and development phase.   

  A recommendation ‘as made that all access roads should 
sealed.  

  A question ‘as raised on the ho‘ many species of fish ‘ill 
be affected. A discussion ‘as then made ‘ith photo of fish 
species observed being sho‘n and local names ‘ere 
given to each of the species. Local communities have 
presented to the E S IA team the species that they ‘ould 
like to continue fishing upstream from the damb as many 
villagers go to the upper catchment to fish for traditional 
events (the “upper catchment sampling area” as presented 
in the baseline is a fishing spots). Here are the results of 
communities opinion: 
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 Gobiidae / S icydiinae =  S avutu et Vosu (in local 
language) 

 E els = Mauvo (in local language) 
 S ilver fish = Lae or  Helu (in local language) 

  A concern ‘as raised on the voltage that the transmission 
line from the po‘er house ‘ill carry to‘ards Honiara. 
Further comments ‘as made on the risk from vehicles 
accidently hitting the grid post as they are located along 
the access road. The suggestion ‘as for alternative routes 
for the transmission lines to reduce the risk of being hit by 
vehicles and vandalism.  

   A question ‘as raised on ho‘ ‘ide the road ‘ill be and 
the potential impact on vegetation. The concern is the 
impact on medicinal plants and other use plant species.  

  It ‘as recommended that the value of any medicinal plant 
and animal species ‘ithin the road access area should be 
valued on monetary terms by local e’perts from the 
community. 

  A request ‘as made of a clear timeframe be in place for 
activities that ‘ill be undertaken from no‘ until the 
completion of the Dam. This is to ensure that the 
communities are prepared and that implementation of the 
mitigation measures is being monitored.  

  A comment ‘as made regarding the need to address the 
economic issues related to the project. It ‘as clarified that 
the benefit sharing ‘orkshops ‘ill also be part of the 
process.  

  A concern ‘as again raised concerning the safety of dam 
and potential risk it poses. 

  A concern ‘as raised on the fact that current la‘s and 
regulations for the environment and management of the 
project are very ‘eak and not being effectively enforced. 
Therefore there is a need for the enactment of a la‘ that 
specifically focuses on the Tina Hydro Project. The 
enactment of the Act ‘ould also mean that the hydropo‘er 
company or government can be held accountable for 
environment damages. This also means that all 
negotiations on benefits ‘ill be made under the frame‘ork 
of the proposed Act.  

  A recommendation ‘as made that all cultural heritage 
sites be compensated by monetary means if they are 
being disturbed or removed.  
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Feb 4th2014b Heritage parkb Ministries and Task force 

 
Name Organisation Title E mail contact 

F red 
Conning 

TR HDP Deputy Project 
Manager fred.conning@ tinachydro.com 

Phil Oreilly S IE A CFO 
philo@ siea.com.sb 

Norman 
Nicholls 

S IE A GM 
norman.nicholls@ siea.com.sb 

F red S aeni Australian High 
Commission 

Program 
Manager frederick.saeni@ dfat.gov.au 

Scott 
McNamara 

“                               “ F irst S ecretary 
scott.mcNamara@ dfat.gov.au 

Mark 
F rance 

TR HDP Project Manager  
mark.france@ tinachydro.com 

Moses 
Virivolomo 

MID PS  
mvirivolomo@ gmail.com 

Naoko 
Laka 

J ICA Project 
Formulation 
Advisor 

Laka.Naoko@ jica.go.jp 

Paul 
R oughan 

TR DHP Consultant S afeguards 
Advisor paul.roughan@ tinachydro.com 

Edgar 
Pollard 

SE S  Advisor 
edgarjmp@ gmail.com 

R obson 
Hevalao 

BR L Aquatic 
S pecialist fighers.hevas@ gmail.com 

Nester 
Nalangu 

ADB Admin Assistant 
nnalangu.consultant@ adb.org 

Phil Tagini PMO S S PM 
ptagini@ pmc.gov.sb 

J erry 
Manele 

MDPAC  PS  
psamdpac.gov.sb 

Barnabas 
Vote 

MOFT Policy Analyst 
bvote@ mof.gov.sb 

Dalcy 
Tozaka 

MOFT Director 
dtozakacilala@ mof.gov.sb 

Chris 
Becha 

MHMS  US  PHP 
obecha@ moh.gov.sb 

Eoghan 
Walsh 

EU Charge’ de 
Affaires eoghan.‘alsh@ eeas.europe.eu 

J ohn 
Korinihona 

MME R E  Director – 
E nergy john.korinihona@ yahoo.com 

Paula 
Baleilevuka 

ADB  Infrastructure 
S pecialist Pbaleilevuka.consultant@ adb.org  

J oel 
Ma‘eni 

World Bank Operations 
Advisor jma‘eni@ ‘orldbank.org 

Knut Opsal World Bank Lead S ocial Dev 
S pec kopsal@ ‘orldbank.org 

Erik 
J ohnson 

World Bank S enior 
Operations 
officer 

ejohnsonI@ ‘orldbank.org 

La‘rence 
Foanaota 

F reelance R esearcher  
foanaota.la‘rence@ gmail.com 
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Gerard 
F itzgerald 

BR Li  Consultant/ 
S ocial 

gerard@ fitzegerald.co.nz  

E ric 
Deneaut 

BR Li Consultant/Team 
Leader 

 

Hon 
S tephen 
Panga 

Premier Guadalcanal 
Province 

 

Noelyne 
Biliki 

ME HR D Director Planning pcm@ mehrd.gov.sb 

J ohn Muria 
J r 

Attorney General’s 
Chamber 

 jmuria@ attorneygeneral.gov.sb 

R ichard 
Austin 

Solomon Water CE O richard.austin@ solomon‘ater.com.sb  

J ulian 
Maka’a 

TR HDP Comms Officer julian.maka@ tinachydro.com  

Feb 4th 2014b Heritage parkb NGOs 

 

Name Organisation Title Email contact 

Philip 
Manakako 

Transparency S I R CO pmanakako@ gmail.com 

Doris 
Puiahi 

Live & Learn E nvironmental 
E ducation 

Program Manager doris.puiahi@ livelearn.org 

R osemary 
Apa 

E CD/ME CDM Chief E nvironment 
Officer 

rosemary.apa@ mecdm.gov.sb 

Wendy Boti E CD/ME CDM E nvironment 
Officer 

‘endy.boti@ mecm.gov.sb 

Debra 
Potakana 

E CD/ME CDM S enior 
E nvironment 
Officer 

 

Paul 
R oughan 

TR HDP S trategist Advisor  paul.roughan@ tinachydro.com 

Ed‘ard 
Danitofea 

E CD/ME CDM S enior 
E nvironmental 
Officer 

ed‘ard.danitofea@ gmail.com 

Isaac 
Lekelalu 

WR D/MME R E  Deputy Director 
(Water R esource) 

I_ lekelalu@ hotmail.com  

Willie Atu The Nature C onservancy Program Director ‘atu@ TNC.OR G 
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Knut Opsal World Bank Lead S oc. Dev. 
S pec. 

kopsal@ ‘orldbank.org 

F red S  P BR L/S E S   fred.patison@ gmail.com 

R uth 
Liloqula 

Gold R idge Mining   

Deneut E ric BR Li E nvir. S pec eric.deneut@ brl.fr 

J ulian 
Maka’a 

TR HDP C omms Officer julian.maka@ tinachydro.com  

 

Feb 6th 2014b Ado 

 
L ist of female participants  L ist of male participants  
1. Lucia J orrick 
2. Anna Cheka 
3. Pile 
4. Anna J aven 
5. Vecho 
6. Bere 
7. E llen 
8. Uliana 
9. R ita 
10. Patricia E  
11. S alome Otary 
12. J onita 
13. Hilda 
14. Odilia 
15. Monica 
16. S haron 
17. Teresa 
18. E sther 
19. Lydia 
20. S ololia 
21. Malina 
22. F rancina 
23. Placinda 

1. J ohn Batisi 
2. Francis Maesi 
3. Thomas Tona 
4. Fred Lani 
5. Kuki 
6. S imon R  
7. R omando 
8. Kasiano 
9. Peter Togovi 
10. S amuel S apu 
11. J immy P 
12. Morris S usa 
13. Devis D 
14. Leonsio 
15. Philip Veke 
16. Peter Tanda 
17. Christopher L 
18. Paul Bale 
19. George Dick 
20. Cypriano Vola 
21. Peter Lale 
22. Manuel 
23. J ovino 
24. J effery 
25. Kerry 
26. E ddie 
27. R obert Totolo 
28. Mark Chuba 
29. Grey 
30. J ames 
31. Makario Kulo 
32. Anorld 
33. Grey Bobo 
34. Chris S io 
35. Peter S iosi 
36. Bartholome‘ 
37. Mevin 

Feb 6th 2014b Mataruka 
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L ist of female participants  L ist of male participants  
1.  Vuvusi Patson 
2. Mede Nesa 
3. E mu Amos 
4. Abigail J ob 
5. Helen C lyde 
6. E ta 
7. E nini Oko 
8. Victoria Vare 
9. Cavu Pilosi 
10. Anita R iu 
11. S epa Toni 
12. Vaelyn Timo 
13. S ovea Toni 
14. S elele Urias 
15. Laga 
16. J and O’so 
17. R ita S ae 
18. R en J eremiah 
19. Noela Gigiano 
20. Bethy J ack 
21. J oy Kiseni 
22. Genda R iu 
23. S andra Obe 
24. Petrina Pilosi 
25. Beresia J ame 
26. J ocabeth S ammy 
27. Melda S teve 
28. J ulan 
29. E ileen Andre‘ 
30. Pretty Lovo 
31. Mena Palo 
32. Leanne Toki 
33. S opia J ob 
34. Irene Hendry 
35. E lsie Wovick 
36. E lisah Lau 
37. Fancy Liong 
38. Aroma C lyde 
39. Mechol Warick 
40. Delilah Oko 
41. R idah 
42. Doris Asen 
43. Agaphe Amusiah 
44. Teslin J ulas 
45. J oan Michael 
46. Mercy Kila 
47. J udith R aes 
48. Gillian Obe 
49. Grace Teke 
50. J anet Oota 
51. Charity Adam 
52. Lila J eri 
53. Prudence Likona  
 

1. Mislam S oma 
2. J ustus Deni 
3. Thomas McKenzie 
4. Herman Pilo 
5. Gerry Masedi 
6. E rastus Kokoi 
7. J ethro Omi 
8. C lodius rima 
9. Lauvisu 
10. Urias S enge 
11. Zibu R egeni 
12. J ob Vari 
13. J esmel Kesi 
14. Nelson Kepulu 
15. Ashley Pengua 
16. S tephen Chiria 
17. Gigiano Lou 
18. Michael Igi 
19. J otham Kati 
20. Genesis Oota 
21. Timothy Launi 
22. Nathaniel Obe 
23. Malachi R ubo 
24. Michael West 
25. J ames Peku 
26. C lyde Maeni 
27. Aaron Hotai 
28. Brian Lugu 
29. J aphet R acha 
30. J ohn Adam 
31. Geoffrey Mak 
32. Ziarah Geoffrey 
33. Peter Mover 
34. Isaac S uhara 
35. Isaac Launigo 
36. J ames Taniha 
37. J osiah F rank 
38. Paul Branco 
39. Kalona 
40. William Manila 
41. Willy Taluga 
42. Amos Palo 
43. J eremiah Matebasia 
44. J uras Lobi 
45. Patson Kekegolo 
46. Mangi Oro 
47. Philemon Mostyn 
48. Dudley Pilo 
49. Bonny Saini 
50. Hagah Pilo 
51. Norman Amos 
52. Asen Loni 
53. Bredly Sade 
54. E litoh S ae 
55. Lloyd C lyde 
56. Ho‘ard 
57. Wheatley Maeni 
58. Wigan Palo 
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L ist of female participants  L ist of male participants  
59. Zachariah Mete 
60. Vicky Toni 
61. Nicky Moni 
62. Billy Maesedi 
63.  Gabriel 
64. Ben E ge 
65. Obed Ochele 
66. S teve Gauna 
67. J ordan Para 

Feb 8th 2014b GPPOL community building 

 
L ist of female and male participants   

1. Margaret R ava 
2. F rances Bosauni 
3. E dlyn Lipa 
4. Alifo’ Ulu 
5. Baddley Lagatia 
6. Coelins S au 
7. Henry Hinui 
8. Alfred Tora 
9. F loyed Talu 
10. Andre‘ 
11. F redrick Manengelea 
12. Miriam Vokia 
13. Brandie Tavake 
14. Pete S teve 
15. Philip Garimane 
16. Charles Bunia 
17. J ohn S alo 
18. Patterson Ngelea 
19. Michael kori 
20. Pete 
21. S imon Lumasa 
22. Matte‘ Mole 
23. E dmondson Tavea 
24. Peter Kakava 
25. Daniel Poru 
26. J ames Tiva 
27. J ohn S eketala 
28. Nelson Matai 
29. J ohn Billy 
30. J ames Pogula 
31. F rames Garimane 
32. Alfred Lova 
33. S el‘yn Kulzar 
34. J oseph Kukale 
35. Miriam Kukale 
36. J ohn Nemei 
37. E rick Ata 

38. Mose Karuku 
39. Isaac Gagau 
40. J ohn Na‘ei 
41. Allen Kigota 
42. Leon Thugea 
43. S amuel Bosa‘ai 
44. William Utuzia 
45. Benedict Garimane 
46. S tephen Oma 
47. Danny Nunuvia 
48. F rances Thugea 
49. J acob Vuza 
50. S eai Keta 
51. Paul Vogithie 
52. Dudley Gani 
53. Philip Gusto 
54. Timothy Urobo 
55. S tephen Luke 
56. J immy Nollas 
57. J ohn Nunuvia 
58. J ohn Kulu 
59. J ude Kekea 
60. Allen Tanasia 
61. Ben Pilopuso 
62. S teven Komopper 
63. J oshua Halu 
64. S ilas Pirona 
65. Nicholas Mekai 
66. Hoe Nanata 
67. Martha Bako 
68. Halida Tabala 
69. Annie Leana 
70. G‘yneth S ekani 
71. Michael S u8klu 
72. Tome Koetevo 
73. Charles Kakamo 
74. Nelson R atu 

Feb 8th 2014b R ate school 

 
L ist of female and male participants   

1. Denson Dii 
2. David Tabea 
3. Peter R ocky 

16. Alen kula 
17. Michael Laosa 
18. E noch Mark 
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L ist of female and male participants   
4. Michael Litani 
5. R obert Para 
6. Ovea Piuna 
7. Gravis Gesi 
8. Chuba Garusi 
9. J osiah Gesi 
10. Qurusu 
11. Gilbert Avoli 
12. Alfred Bua 
13. Muni Kau 
14. S osimo Kapini 
15. Dipson Meki 

19. Asaraiah S akeni 
20. R ickson (Principal) 
21. Kathy R ickson 
22. Para Byce 
23. Luisa Mada 
24. Alick Lua 
25. S elly Meki 
26. FR ed Tani 
27. S am Gasmate 
28. K anny 
29. Kevin  
30. Paul Heti 
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Anne’ 14: Summary of community and 
lando‘ ner engagement and 

communication activ ities undertaken 
by the Project Office
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REPORT FOR ALL COMMUNITK AND LANDOWNER CONSULTATIONS WITHIN BAHOMEAb  MALANGO AND GHAOBATA CARRIED OUT BK THE TINA RIVER HKDRO DEVELOPMENT 
PROJ ECT FROM 2011 – 2016 

 
No. K ear Month Activity Venue No of 

Participa
nts 

Output Issue discussed 

1 2011: 
Overall 
Picture 
of Tina 
R iver 
Hydro 

April  
 
 
 
 
 
 
 

13th c Women’s 1cday 
‘orkshop 

Guadalcanal 
Women’s 
R esource 
Centre 

34 Benefits from the 
Hydro must be 
different from 
Gold R idge 

Women vie‘s on benefits 

2  August : 
 

18th  c CLA induction 
‘orkshop 

PO 
conference 
room 

10 Introduced to the 
project and ‘hat 
it is 

Introduction to ‘ork in the 
communities 

3c14  S ept  14th: 1st a‘areness about 
the project in Bahomea 
and Malango 

19th: 
Namopilab  
20th: Verakuji 
14th :Marava 
15th: Tina  
15th: Vuramali 
Pamphylia 
Namoraoni 
 26th: 
Mataruka 
 27th: Belaha 
26th: 
Chichinge  

35     
73 
20 
33 
53 
34 
50 
64 
75 
55 

Informedb 
updatedb 
educated 

Overall picture of the Project – 
historyb rationaleb E S IAb Benefitsb 
timelineb Processes. 
 
Distributed copies of Tina Hydro 
booklet 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

15 
 
 
 
 
 
 
16 
 
 
 
17 
 
 
18 
 
 
 
 
 
 
 
19 
 
 
 
 
 

 October 
 
 
 
 
 
 
 
 
 
 
 
 

4th – quick meeting at 
Marava re drilling at 
S enge ‘ith Charana tribe 
members 
 
 

S engeb 
Koropab 
Choro 
 
 

7 
 
 
 

Voiced their 
vie‘s 
 
 
 

Community vie‘s on the hydro 
being in their area 
 

5th – a follo‘ up on the 
previous updates c 
Charana 
 

Marava Hall 
 
 

7 
 

Informed/updated 
 

S ort out details of drilling 

6/7th – Debriefing on 
major a‘areness c 
Charana 

Marava Hall 
 

5 Informed/updated E valuate the major a‘areness in 
S ept for Lessons Learnt 

10th – presented report of 
a‘areness to members of 
the LOC 
 
 
 
 
 

F lamingob 
Honiara Hotel 
 
 
 
 
 

27 
 
 
 
 
 
 

Update LOC 
members 
 
 
 

Give a general idea about the first 
a‘areness 
To see ho‘ they feel 
Option 6e  

10th – Intervie‘s ‘ith 
S enge Community 
leaders  
12th – Helicopter flies 
drilling gear into S enge 

 
Various 
Homes 
 
 
 

 
7 
 
 
 

 
Get their vie‘s 
on record 
 
S tart of drilling 
‘orks 
 

Asked about their vie‘sb ‘here to 
move to if project ‘as to be 
established 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
20 
 
 
 
 
21 
 

21st: Drunken R oha men 
disturbed the drilling 
‘orks 
 
 

R iverbed 
drilling 
 
 
 

Less 
than 10 
 
 

Drilling stopped 2 
days 
 
 
 

Disagreed about the drillingb 
claiming they ‘ere the o‘ners of 
the area 

24th – R econciliation 
meetingb R oha and 
Charana 

PO 11 S orted out 
differences in 
peace 

Drilling concerns bet‘een tribes 
reconciled  

22 
 
 
 
 
23 
 
 
 
24 

 November 
 
  

21st: Briefing for G 
Province E ’ecutive 
 

Burns Creek 
Hall 
 
 

20+ 
 
 

Informed/updated 
 
 

1st briefing for G Province E ’ec 
 

26th 27th :2nd Benefits 
Workshop 
1st group  

R ate 
Primary/High 
S chool 
 

132 Communities 
updated/informed 

Get vie‘s of all communities on 
‘hether or not the project should 
continue/benefits/carbon 
credits/benefits from conservation. 
All members signed to say the 
project should go ahead. 

28th 
29thL :2md Benefits 
Workshop 

2nd group on same 
presentation 

 
R ate 
Primary/High 
S chool 

 
100+ 

 
Communities 
updated/informed 

25 
 
 

 December 4th: Taskforce meeting 
 

Kitano/Menda
na 
 

10+ 
 

Informed/updated 
 

Briefed them about drilling 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

26 5 c8th: 2nd Phase 
Workshop 

Kitano/Menda
na 

100+ Updated/informe
d 

Inform lando‘ners/stakeholders 
about the feasibility studies carried 
out in Oct/Nov 

27 
 
 
 
 
 
28 

2012: 
.E ’tend 
to 
Do‘nst
ream 
commu
nities 
 
Geotec
h 
S tudies 
 
S afegu
ards 
Team 
Visit 
 
Feasibil
ity 
S tudies 

J anuary: 
  
 
 
 
 
 
 
 
 
 
 

25th: Meeting ‘ith 
Do‘nstream reps 
 
 
 

COM church 
leaf hutb 
Ngalimbiu 
 
 

20+ 
 
 
 

Updated/educate
d 
 
 
 

F irst contact ‘ith do‘nstream 
communities 

31st  :1st a‘areness for 
Ghaobata communities 

Guadalcanal 
Plains 
Plantations 
Ltdb GPPOL 1 
Hall  

100+ Communities 
updated/educate
d/a‘are 

General picture of the Hydro 
Project b Historyb Locationb 
Pre=feasibility studiesb ES IA 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

29 
 
 
 
 
 
30 
 
 
31 
 
 
 

S E P/Up
dates of 
progres
s 

February: 
 
 

 
1st: S E P Consultations 
 
 

 
Ado village 
 
 

 
25 
 
 

 
Discussed/agree
d 
 
 

 
Updates 
 

 
2nd: Collected and dre‘ 
up a list of all tribes in the 
community 

 
PO 
 

 
10 

 
Helpful for 
references 
 

 

3rd : conducted 
a‘areness at Chichinge 
about an S E P for the 
Project 
 

Chichinge 
 
 
 

36 
 
 
 

Most ‘anted 
more regular 
updates 
 
 

Allo‘ community put in ideasb if 
any 
 

 
 
32 
 
 
 
 
 
33 
 
 
 

5th: Drove J ean Williams 
into communities for 
assessment for her report 

 
Bahomea 
R oad 
 
 

 
3 
 
 
 

S een/collected 
info 
 

Consultant on Social and 
R esettlement Frame‘ork Plan  
 

7th: Developed list of 
do‘nstream communities 
 

PO 
 
 

10 
 
 

For 
records/informati
on 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
34 
 
 
 
 
 
 
 
35 
 
 
 
 
 
 
 

12th : J oint meeting 
bet‘een Ghaobata Hoc 
and do‘nstream CLAs 
 
 
 

Kairos 
Conference C  
entreb 
Hyundai Mall 
 
 
 
 

13 
 
 
 
 
 

Informedb 
updatedb 
educated 
 
 
 
 

S ort out misconception that project 
should also be launched 
do‘nstream 

16th: Induction  
Kairos Conf 
Centre 
 
 

 
9 
 
 

 
Updated/educate
d 
 

 
Briefing for CLAs on ho‘ they 
‘ould ‘ork in their communities 

36 19th:  Valesala 
 
 

13 
 
 

Updatedb 
informed 
 
 

Feasibility2 results; permission for 
6e; support for S E P 

37 Feasibil
ity 
study 
results/ 
option 
6e 

20th: Updates  Namopila 
community 

40 Updatedb 
informed 

Feasibility 2 results; permission for 
6e and support for S E P 

38  21st: Updates  Antioch 74 Informed/updated  Update ‘as about the results  2nd 
Feasibility S tudies; get support for 
option 6e and vie‘s about the 
S takeholder E ngagement Plan 

39  22nd: Updates Vuramali 80 Informed/updated S ame as above 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

40 
 
41 
 

 23rd: Updates Tina 72 Informed/updated S ame as above 
 24th: Updates Kairos Conf 

Centre 
13 Discussed/updat

ed 
C larified misunderstanding about 
launching the project do‘nstream 

42 
 
 
 
 
 
43 
 
 
 
 
 

27th: Updates Mataruka 
meeting hut 

70+ 
 

“              “ “             “ 

28th: Updates  Chichinge 45 “              “ “              “ 
 

 44 29th: Updates Volovua 
 
 

80 
 

“            “   “              “ 
 

  
 
 

 
45 
 
 
 
 
 

March: 
 
 
 
 
 

8th: J oint meeting 
bet‘een 
GHOC/Do‘nstream CLAs 
 
 
 

Compass 
Loungeb 
Honiara Hotel 
 
 
 

13 
 
 
 
 

Issues 
clarified/understo
od 
 
 
 

Help chiefs and CLA understand 
issues and pass them on to their 
communities after‘ards. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
46 
 
 
 
 
 
47 
 
 
 
 
 
 

 
 
 
 

 
10th: Malango House of 
Chiefs 
Discuss land Id 
 
 

 
Grassland 
 
 
 

 
More 
than 10 
 
 

 
Agreed on 7 
criterions for land 
id process 
 
 

 
MHOC and BHOC met separately 
to agree on the 7  

 19th: Horohotu pilots  
Focus Group/mapping  

Horohotu  9 menb 
13 
females 

E mpo‘eredb 
learned ne‘ ‘ay 
of identifying 
issues 

criterions for primary o‘nersb 4 for 
land users 
 
Trial ‘as held after a threecday 
training on Focus Group 
Discussions 

48 
 
 
 
49 

 April 9th: Updates 
 
 
 

Komuporo 
 
 
 

100+ 
 
 
 

Informed/updated 
 
 
 

General updates on latest 
progress of the project 

19th: Updates Antioch c20 Updated/informe
d 

 
Land idb 3rd feasibility studyb E S IA 
studiesb government support 
continues in classroom projectb 
call for cooperation from 
communities; focus of a‘areness 
in Bahomea; benefit e’pert to 
arrive in the year 

50 
 
 
 
 

 May 
 
 
 
 

1st: 1st Updates for 
Katihana village 
 
 

Katihana 
village 
 

15 
 

Updated/informe
d 
 

Land Idb E S IAb Feasibility studies 
e’pected ‘ithin the month; ‘ater 
supplyb road improvementb school 
support through ‘hole of govt 
support 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
51 
 
 
52 
 
 
53 
 
 
 
 
54 
 
 
 
 
 
 
 
55 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7th: 1st update for Namanu  
S ettlement village 

Namanu 
S chool 

30+ “                             
“ 

“       “ 

8th: update for Namopila 
 
 
9th: update for Ne‘ 
Koleula S ettlement 

Namopila 
church 
 
 
Ne‘ Koleula  
village 
 

c20 
 
 
20+ 
 

“                             
“ 
 
 
“                             
“ 
 
 

“                “ 
 
 
“                 “     
 
 

23rd: Meeting ‘ith 
lando‘ners to discuss 
land concerns 

PO 15 Discussed/agree
d 

A group of LOs led by Chris Tabea 
visited the office to discuss land ID 
process 

25th: 1st Benefits 
Workshop 
 
 
 
 
 

F lamingob 
Honiara Hotel 
 
 
 
 

80+ 
 
 
 
 
 

Discussed/updat
ed 
 
 
 
 
 

General ‘orkshop on potential 
benefits for lando‘ners and 
lando‘ners given opportunity to 
indicate their top priorities 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
56 
 
 
 
 
 
57 
 
 
 
 
 
 
58 
 
 
 
 
59 
 
 
 
 
60 
 
61 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

25th: Land acquisition 
meeting ‘ith do‘nstream 
CLAs 
 

Papangu 
villageb 
GPOOL 1 
 

10 
 

Discussed/updat
ed 
 
 

E ’plained ‘hat the issues ‘ereb 
ho‘ to go about acquiring for the 
po‘er linesb ‘ho to sign. 

29th: Briefing for members 
of the S olomon Islands 
Chamber of Commerce 
and Industriesb CC&I 
 

Kitano/Menda
na 
 
 
 

100+ 
 
 

Briefed/updated 
 
 
 

General  info/updates about the 
project 
 

 J une 5th: Updates at Marava 
 
 

Marava Hall 
 
 
 

15 Informed/updated PO to upgrade road from Marava 
to Managi; WB e’perts to visit 
Dam S ite ;geological mapping to 
start in J uly; conduct geotech 
‘orks in Aug; drilling in S ept 

6th: Update for Antioch 
 

E ’tension of 
R ate space 

20+ Informed/updated “             “ 

10th: update for Managi Managi 25 Informed/updated “             “ 

17th: PO reps meet ‘ith 
R ocky/Litani about BLIC 
process 
 

S ea King 
R estaurant 
 
 

7 
 
 

Briefed/informed 
 
 

1st briefing for PO staff about the 
progress of the BLIC Process 

25th: CLA assisted PO 
reps to map out 
communities on Google 
E arth 

PO 12 Mapped all 
communities 

The mapping ‘as to help the PO 
develop an animated tour starting 
from the Airport to Blackpost going 
inland to all communities ending 
up at the dam site 



193 

 
 

No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
62 
 

63  J uly 30th: A‘areness Burns Creek 
Hall 

 Briefedb updated General presentation for the 
e’ecutive members of the G 
Province – 1st one 

64 
 
 
 
 
 
65 
 
 
 
 
 
 
66 
 
 
67 
 
 
68 
 

 August 13th: updates for Verakuji  
 
 
 
 

Managikiki 
 
 
 
 
 

More 
than 20 
 
 
 
 

Updatedb a‘are 
 
 
 
 
 

Informed about a S afeguards 
team to visit later in the Month 
 

21st: S afeguards Team 
visits 
 
 

Namopila  
 
 

Less 
than 30 
menb 
‘omen 
and 
children 

Discussedb 
updatedb a‘are 
 

Visit follo‘ed team’s flying to 
proposed dam area then 
discussions about their trip 

21st: S afeguards Team 
Visit 
 

Antioch   40+ 
 

Discussedb 
updatedb a‘are 

” 
 

21st: S afeguards Team 
Visit 
 

Marava c20 “ “ 

21st: S afeguards Team 
Visit 

Tina 80+ “    “ 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

69 
 
 
70 
 
 
 
 
71 
 

 

22nd: S afeguards Team 
Visit 
 

Belaha 70+ “ “    “ 

23rd: S afeguards Team 
Visit 
 

Mataruka 1 150+ 
(Chiefs 
28; 
‘omen 
45; 

“    “ “    “ 

23rd: S afeguards Team 
Visit 

Vuramali 
 

56 “    “ “    “ 

72 
 
 
 
73 
 
 
 
 
74 
 
 
 
75 
 
 

 S eptembe
r 

4th: Driller meets Charana  
 
 
 

Marava Hall 
 
 
 

7 
 
 
 

Briefing/update 
 
 
 

F irst consultation about drilling on 
6e 

17th: Land meeting 
 
 

S aba villageb 
Ngalibiu 
 

8 
 
 

Negotiation 
progressed 
 
 

Consultation ‘as led by 
acquisition Officer 
J erry Tanito 

20th: Verakuji updates 
 
 

Managikiki 
 

73 
 

Updatedb a‘are 
 

Updates on progress of project 
activities 

27th: CLA Training 
 

PO 11 Informed/educate
d 

Training ‘as on Geospatial * 
S ocial mapping using Google 
earth to map out the different 
communities of Bahomea and 
Malango 



195 

 
 

No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

76 
 
 
 
 
 
 
77 
 
 
78 

 October 8TH: Helicopter flies 
equipment in 
 
 
 
 
 

Chaunahue 
 
 
 
 
 

3 
 
 
 
 
 

S ite ready for 
drilling 
 
 
 
 
 

The first day in the geotech 
studies for option 6e. 

9th – 2nd visit to see drilling 1st hole on 
river bed 
 

10 
 
 

S tarted 
 
 

1st hole drilled on the riverbed.  

15th: another visit to see 
the drilling 
 

Chaunahue 
riverbed 

 Drilling 
progressed  

 
2nd drill on the river bed; visited 
and intervie‘ed residents of 
S engeb Koropab Choro 

79  November 22nd  & 23rd: LOC 
Members e’tended 
Access Agreement 

Kitano/Menda
na 

27 Discussed/agree
d/signed 

Discussion on e’tension to access 
agreement 

80  December 16th: first ‘orkshop on 
benefits  

F lamingob 
Honiara 

60 (LOCb 
HOCb 
elite 
LOsb 
Women 
and 
youth) 

E ’changed ideas 
on benefits 

Discussion of lando‘ner benefits 



196 

 
 

No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

8  ̀
 
 
 
 
 
 
 
 

2013: 
Land 
Idb 
Land 
Acquisit
ionb 
Proces
s 
Agreem
ent 
 

J anuary 25th: Updates for Tina 
Village 

Tina meeting 
venue 

30+ Informed/Update
d 

 

82 
 
 
83 
 
 
 
 
84 

 February 8th: Taskforce Team 
members visit 
 

Maravab 
Managib 
Antioch 

3 
 

Familiarized/infor
med 
 

A familiarization trip 

21st: WB(S I) presentation 
 

HP Hotel 
 
 

30+ 
 

Presented/promo
ted 

PO staff presented about the 
TR HDP in this onecday ‘orkshop 
hosted by the WB (S ) office 

23rd: BLIC Meeting 
 

Hilltop 7 Discussed/agree
d 

BLIC  Members agreed they ‘ere 
on a good thing and should 
continue to the end 

85 
 
 
 

 March 3rd : Translation ‘orkshop 
for CLAs 
 
 

Ngongoti 
 
 
 

8 
 
 
 

E ducated/informe
d 
 
 

This ‘as to equip CLAs  to 
translate difficult terms into the 
language 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
 
86 
 
 
 
 
 
 
 
 
 
 
 
 
87 
 
 
 
 
 

 
 

   
 

7th: 3 Taskforce members 
visited communities 
 

Managib 
Antioch 
 
 
 

5 
 
 

Visited/discussed 
 
 
 
 
 
 
 
 
 
 
 

This ‘as the first such visit by 
members of the Taskforce (J  
Muria J rb AG Chambers; S  Waleb 
PS  Lands and Acquisition Officer 
J erry Tanito ‘ith PO staff). The 
team proceeded to Managi and 
Antioch to meet the communities 
and discuss the Project. 

8th: Ngongoti CLA 
translation half day 
‘orkshop 
 
 
 
 

Ngongoti 
Kindy 
 
 
 

10 Trained/empo‘er
ed 
 

Workshop to train the CLAs 
understand ho‘ to translate the 
big E nglish terms used in the 
constant updates. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
88 
 
 
 
 
 
 
 
 
 
 
 
 
 
89 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
19th: Updates 
 

 
 
 
 
 
 
 
 
 
Antioch 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 
21st: Updates  
 

 
Mataruka 
village  
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
90 
 
 
 
 
 
 
 
 
 
 
91 

21st: Updates Mataruka 30 Updated Quick informal updates: road 
upgrading. Concentrated on ‘ater 
supplyb road upgrades for 
Bahomea and status of land id 
process. 

 
 

 
 

 
 

 
 

Informal updates: road upgradeb 
‘ater supplyb status of land id 
process. 

92 
 
 
 
 
 
93 
 
 
 
 
 

 April 8th – Updates Komuporob 
do‘nstream 
community 

8 Updated S eek the vie‘s of leaders about 
the need to install a river gauge at 
the mouth of Ngalimbiub the 
do‘nstream part of Tina R iver 

22nd: Updates 
 
 
 
 
 

Managi 
 
 
 
 
 

19 
 
 
 
 
 

Informed/updated  
 
 
 
 
 

Informal updates: road upgradeb . 
‘ater supplyb status of land Id 
process  

24th: Updates 
 

Antioch 
 

19 
 

Informed/updated 
 

Informal updates: roadb ‘ater 
supplyb status of land id process 



200 

 
 

No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

94 
 
 
 
 
 
95 
 
 
 
 
 
 
 
96 
 
 
97 
 
 
 
98 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

25th: Updates 
 
 
 
 
 
 
30th: Updates 
 
 

Tina 
 
 
 
 
 
 
Vuramali 
 

20 
 
 
 
 
 
 
11 
 

Informed/updated 
 
 
 
 
 

Informal updates about progress; 
residents e’pressed ‘orry about 
the e’tension of S PL from Gold 
R idge. They said they support the 
projectb not Gold R idge 

Informed/updated 
 

Quick informal updates about 
progress/activities 
 

30th: Updates Marava 26 Informed/updated Quick informal updates about 
progress of the project: R oad 
improvementb ‘ater supplyb status 
of land Id process update 

99 
 
 
 
100 

 May 1st: Updates 
 
 
 

Katihana 
 
 
 

 
 
 
 

Informed/updated 
 
 
 

Updates for Katihana villagers 
‘ho ‘ere very happy about the 
visit and updates. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
 
 
 
101 
 
 
 
 
 
 
 
 
 
102 
 
 

7th: Updates 
 

Areatakiki/Na
manu 
 

30+ 
 
 
 
 
 
 

Informed/updated 
 

Informed settlers from the ‘eather 
coast of Guadalcanal about the 
project. 

8th: Updates Namopila 
 
 

17 
 
 

Informed/updated Quick informal updates about 
progress: roadb ‘ater supplyb 
status of land id process 

 9th: Updates Ne‘ Koleula 55  Discuss project ‘ith settlers from 
the Weather coast of Guadalcanal.  

103 
 
 
104 

 J une 6th: Updates 
 
 

Antioch 
village 
 
 

20+ 
 
 

Informed/updated 
 
 

Quick updates on progress 
 

10th: Updates Managi 
village 

25+ Informed/updated Quick updates on progress 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

105 
 
 
 
 
 
106 
 
 
 
 
 
107 
 
 
 
 
 
 
 
108 
 
 

J uly 11th: updates  
 

Mataruka 
village 

20+ Informed/updated Members ‘ere happy about hydro 
as it may bring tourism. 

17th: updates  Antioch 
village 

15+ Informed/updated 
 
 
 

Community members very happy 
about the updates. They said they 
‘ere tired of hearing updates – 
they ‘ant ‘ork. 

18th: Updates about E S IA 
 

Mataruka 
village 
 

20+ 
 
 
 
 

Informed/updated 
 
 

Community happy to hear about 
the latest updatesb looked for‘ard 
to supporting the E S IA ‘hen it 
comes around their area. 

24th: Updates on E S IA Hotohotu 
village 

20+ Informed/Update
d 

Community members happy but 
most important point raised ‘as 
benefits for the communities; BLIC  
land Id process. This is another 
settlement by ‘eather coast 
people of Guadalcanal. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

109 
 
 
 
 
 
 
 
110 
 
 
 
 
 
 
 
 

August 1st: Meeting of BLIC 
chiefs 
 

Hilltop 10 Progressed ‘ork CLO and Communications Officer 
called in to visit the BLIC team 
 

7th: updates 
 
 

Hilltop 
 
 

43  
 
 

Informed/updated 
 
 

Briefing about the BR L 
E nvironment Impact Assessments 
for leaders of the BLIC  process. 
Pledged to support the project. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

111 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
112 
 
 
 
 
 
113 
 

Wed 21st: BLIC  Members 
Discussions 
 
 
 
 
 
 
 
 
 

Doma 
 
 
 
 
 
 
 
 
 
 

12 
 
 
 
 
 
 
 
 
 
 

Brought to 
Doma/informed/u
pdated 
 
 
 
 
 
 
 
 

Chiefs ‘ere brought out of 
Bahomea to ‘ork ‘ith the PO and 
government agencies on the BLIC  
outcome to enable sensitive land 
discussions to take place. Met and 
discussed ‘ith J  Muria J r of the 
AG Chambers on 21st to 
understand the land acquisition 
process. 
Phase 2 discussed in the 
afternoon after arrival; finalized 
criterions for primary o‘ners 

Thur 22nd: BLIC  members 
leave Bahomea 
 

Doma – am;  
 
 

 
 
 

Arrived/settled 
 

E ndorsed/agreed on criterions for 
S ister tribes. Chiefs returned to 
Bahomea.  
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
 
 
 
 
114 
 
 
 
 
 
 
 
 
115 
 
 
 
 
 
 
116 
 
 
 
117 
 

Fri 23rd: S ister Tribe 
Criterions 
 
 

Doma 
 
 

 
 

Discussed/endor
sed 
 
 

 

S at 24th: BLIC  meeting 
 
 
 

Doma 
 
 
 

 
 
 
 

Met/discussed/ed
ucate 
 
 
 

Tribal chiefs a‘are/informed about 
the Land Id process and its 
outcomes 

Mon 26th: Outcomes 
presentations to S IG 
 
 
 

PO 
 
 
 

 Presented/discus
sed/agreed 

Govt endorsed/agreed on 
outcomes of the Land Id processb 
prepared for ne’t stage. 
 

28th: Road inspection 
 

Bahomea 
road 
upgrades 
 

2 
 
 

Visited/seen 
 
 

Hydrologist  and CO driven to 
check on road upgrading at 
Bahomea 

30th: Benefit Share 
‘orkshop 

Heritage Park 
Hotel 

50+ Informed/updated Benefit S hare discussion by R aul 
of south America. 



206 

 
 

No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

118 
 
 
 
 
 
 
 
 
 
 
 
119 
 
 
 
 
 
 
120 
 
 

 S eptembe
r 

2nd: BLIC  updates Chiefs 
 
 
 
 
 
 
 

Guadalcanal 
Women’s 
R esource 
Centre beside 
the  Honiara 
International 
Airport 
 
 
 
 
 

20+ 
 
 
 
 
 
 
 

Informed/updated 
 
 
 
 
 
 
 

Members of the BLIC  process 
informed/updated tribal chiefs 
about the land identification 
process. PO e’plained about the 
land acquisition and 50c50 
o‘nership bet‘een S IG and core 
land tribes. 
 

11th: updates 
 
 
 
 

Chichinge 
venue 
 
 
 
 

27 
 
 
 
 

Informed/updated 
 
 
 
 

9“LA  
CeasiďilitǇ “tudies 
[aŶd A ĐƋuisitioŶ 
. eŶefit “haƌe 

12th: Updates 
 
 

Mataruka 
 
 

61 
 
 

Informed/updated 
 
 

CeasiďilitǇ “tudies 
[aŶd A ĐƋuisitioŶ 
. eŶefit “haƌe 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
121 

17th: Updates 
 
 
 
 

Ado 70 Updated   ͞             ͞
;bote: 2 hile these updates ǁeƌe 
ď eiŶg Đaƌƌied out the “oĐial LŵpaĐt 
A ssessŵeŶt of the . ahoŵea ƌegioŶ 
ǁas ďeiŶg adǀaŶĐed, a alaŶgo aƌea 
ǁas to staƌt tǁo ǁeeks afteƌ these 
updates foƌ the a alaŶgo 
ĐoŵŵuŶities. 
 

10th: updates 
 
 
 
 
11th: updates 
 

Antioch 
 
 
 
 
Marava 
 

40 
 
 
 
 
17 
 

Updated 
 
 
 
 
Updated  
 

9“LA  
CeasiďilitǇ “tudies 
[aŶd A ĐƋuisitioŶ 
. eŶefit “haƌe 
 
“         “ 
 

122 
 
 
123 
 
 
124 
 
 
 
125 
 
 

 October 

21st: WB team visit 
 
 
 
23rd: Updates 
 
 
 

PO 
 
 
 
Horohotu 2 

 
 
 
 
44 

Visited/discussed 
 
 
 
“ 

Team visited and chatted ‘ith the 
Project Manager 
 
 
“          “ 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

126 
 
 
127 
 
 
 
 
128 
 
 
 
 
 
129 
 
 
130 
 
 
 
131 
 
 
 
 
 
132 
 
 

 November 4th: updates  
 
 
5th: updates 
 
 
 
 

R ate 1 
 
 
R ate 2 
 
 
 
 

100+ 
 
 
100+ 
 
 
 
 

Informed/updated 
 
 
“            “ 
 
 
 
 

CoŵŵuŶitǇ paƌtŶeƌship pƌojeĐts 
 daŵ safetǇ paŶel ǀisit aŶd ǁoƌk aŶd 
gaǀe adǀiĐe aďout safetǇ of the daŵ; 
9“LA . 
 

6th: meeting ‘ith R oha 
tribe reps 
 
 
 

Hilltop 
 
 
 

c10 
 
 
 

“            “ 
 
 
 

. [L/  “eĐ eǆplaiŶed fiŶdiŶgs aďout laŶd 
ď Ǉ theiƌ id pƌoĐess to ‘oha ƌeps 

7th: meeting ‘ith Charana 
reps 
 

Marava hall  
 

10+ 
 

Discussed/updat
ed 

 ͞             ͞  
 

8th: meeting ‘ith 
Buhu/Garo 
 

Hilltop 
 

c10 
 

Discussed/updat
ed 

 ͞             ͞  
 

11th: Meeting ‘ith core 
tribes 
 
 
 

Ginger 
Beachb 
north‘est 
Guadalcanal 
 
 

19 
 
 

Discussed/updat
ed 
 
 

‘oha, / haƌaŶa, “alasiǀo 

14th: presentation of 
outcomes of BLIC  ‘ork to 
Core tribes 
 

Kitano 
Mendana 
 
 

c10 
 
 

Discussed/agree
d 
 
 

Presented the details of the 
findings of BLIC  to the potential 
core  tribes 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
133 
 
 
 
 
134 
 
 
 
135 
 
 
 
 

17th: Core land tribe 
meeting 
 
 

Antioch  
 
 

c10 “              “ “              “ 
 
 

18th: Roha S ign Drilling 
agreement  
 
 
21st: Ngongoti Kindy 
closing 
 
 

 
Kokonat Cafe 
 
 
Ngongoti 
Kindy 
 
 
 

 
4 
 
1 

Agreed/signed 
 
Invited/attended 

 
 
 
The / oŵŵuŶitǇ [iaisoŶ hffiĐeƌ 
ƌepƌeseŶted the t h iŶ the ĐlosiŶg of 
this ĐoŵŵuŶitǇ kiŶdǇ as paƌt of the 
outƌeaĐh pƌogƌaŵs of the offiĐe. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
136 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
137 
 
 
 
 
138 
 

22nd: C larification meeting 
 

PO 
 

8 Discussed/agree
d 

a eetiŶg ǁas to soƌt out ĐoŶfusioŶs 
etĐ of KoĐhiaďolo, U luŶa/“utahuƌi, 
1 atuǀiti aŶd [asi. The issues ǁeƌe iŶ 
ƌelatioŶ to a letteƌ suďŵitted ďǇ 
1 atuǀiti ĐlaiŵiŶg it should ďe 
iŶĐluded iŶ the . etigolo/. aƌahau 
[aŶd. LŶ the eŶd the ŵeetiŶg agƌeed 
the Đlaiŵ ǁas Ŷot ĐoƌƌeĐt aŶd 
theƌefoƌe disŵissed. 

24th: Drilling started on 
ne‘ dam site 
 

7C  dam  10+ 
 

Almost a month 
long ‘ork started. 
 

The ‘ork ‘as supported by locals 
at the site  

25th: Buhu/Garo signs 
Process agreement 
 

Volovua 
village 
 
 

20+ 
 
 

Discussed/agree
d/signed 
 
 

The members signed after a 
meeting at Volovua village during 
‘hich they asked questions and 
received clarifications from the 
PO. 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
139 
 
 
 
 
 

29th: Land meeting Parole Board 
R oom 

15+ Discussed/agree
d 

Meeting convened to discuss 
claims and disputes by Kaipalipalib 
Koenihao and R oha over the Nala 
land in the dam site being drilled 
at the time. 
R oha agreed to pay money to a 
family ‘hose relative ‘as buried 
on the site 

140 
 
 
 
 
 
 
 
 
 
 
 
 

 December 1st: final briefing for 
community champions 
 
 
 
 
 
 
11th: Drilling on 7c 
completed 
 
 
 

PO 
 
 
 
 
 
 
 
7C  
 
 
 

7 
 
 
 
 
 
 
 
10+ 
 
 
 

Briefed/updated 
 
 
 
 
 
 
 
Completed  
 
 
 

Poster ‘ith different ‘ork streams 
of the project for community 
champions to take and update 
communities ‘ith. 
 
 
 
 
 
Drilling completed and drill 
equipment flo‘n out from site 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
141 
 
 
 
 
 
142 
 
 
 
 
143 
 
 
 
 
 
 

12th: meeting ‘ith tribes 
 
 
 

Bisivotu 
Beach 
 
 
 

10+ 
 
 
 

Discussed/briefe
d 
 
 
 

R ohab Kaipalipali and Koenihao 
briefed about the BLIC  outcome  
 

13th: meeting ‘ith 
additional tribes 
 

 
 
“            “ 
 
 

4 
 

“                 “                 
      

Kochiabolob Kaokaob Uluna get 
same briefing 

14th: PM Lilo fle‘ over the 
dam siteb visited 
Bahomea House of 
Chiefs in their meeting 
 
 
 
 

7C b Maravab  
 
 
 
 
 
 
 

 S een/discussed/i
nformed 
 
 
 
 
 

Prime Minister GD Lilo Minister 
Minesb Energy and Rural 
Electrification and Environment fle‘ 
to the drilling site to see the ‘ork 
and landed at Marava to meet 
members of the Bahomea House of 
Chiefs ‘ho ‘ere having a meeting.  

        
144 
 
 
 
 
 
 
 

2014: 
Land 
Acquisit
ion/E S I
A 
consult
ations 

J anuary 22nd: Updates for 
do‘nstream 
CLAs/champions 
 
 
 
 
 

Kairos Conf 
Centre 
 
 
 
 
 
 

7 
 
 
 
 
 
 

Informed/empo‘
ered 
 
 
 
 
 
 

Feasibility S tudies /Land Id  and 
E S IA consultations to start in Feb 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
145 
 
 
 
 
 
 
 
146 
 
 
 
 
 
147 
 
 
 
 
 
 
 
 

 23rd:Updates disturbed 
 
 
 

Marava 
 
 
 
 
 
 
 

6 
 
 
 
 
 
 
 

Discussed/agree
d 
 
 
 
 
 
 
 

Discussion of BHOC election and 
role in land ID process 

 
 

 
 

 
 

 
 

 

24th: updates Najilaku (Old 
S el‘yn 
College) 
 

16 
 

Updated/informe
d  
 

Dam site confirmed; underground 
tunnel; 3.5km do‘n to po‘er 
house 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

148 
 
 
 
 
 
 
 
 
149 
 
 
 
 
150 
 
 
 
 
 
151 

25th: sorted Marava 
grievances/disturbance b 
then updates for Tina 
Community 

Marava 
 
 

20 
 
 
 

R econciled/agree
d 
 
 
 
 
 
 
 
 

Before proceeding for an update 
at Tina villageb the PO team 
including some Malango chiefs 
and supporters stopped at Marava 
and presented a chupu to the 
chiefs and people of Marava to 
allo‘ updates at Tina village 

25th: Updates 
 
 

Tin 
 

50+ Updated/informe
d 

Updates on progress of ‘ork : 
dam site confirmed; underground 
tunnel; road upgrades 

27th: Updates 
 
 
 

Horohotu 
 
 
 

25 
 
 
 

Updated/informe
d 
 
 
 

Dam site confirmed; underground 
tunnel to link po‘erhouse 3.5km 
do‘nstream; road 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
 
 
 
 
 
 
 
 
 

28th: discussion PO 3 Discussed/inform
ed 

R econciliation bet‘een Bahomea 
House of Chiefs and BLIC . 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

152 
 
 
 
153 
 
 
 
 
 
 
154 

 February 10th: Core Land 
discussion 
 
 
 
11th: Meeting bet‘een 
E ricb J efferson and D Una 
 
 
 
 
11th: Roha senior tribe 
agree to register R oha  

PO 
 
 
 
PO 

6 
 
 
 
3 
 

Discussed/updat
ed 
 
 
 
Discussed/updat
ed  

Meeting bet‘een  F  Conningb J  
Leuab  E  Gorapavab 
 
Update meeting for Roha rep on 
the progress of a cabinet paper;a 
TOR  for the BLIC   
 

155  May 14th: Initial discussion of 
Process Agreement ‘ith 
R oha 

Honiara Hotel 
Conference 
R oom 
J acob Kinai 
(la‘yer from 
LALS U) ‘ith 
J en Radford 
(J R )b 
J efferson 
Leua (J L)b 
E ric 
Garopova 
(E G) from PO 

8 tribal 
represen
tatives 
(at least 
one 
‘oman) 

Amendments to 
draft Process 
Agreement 

- Process of lando‘ner 
identification discussed.  

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  

- Tribe requested that rain gaugeb 
flo‘ gauge and road sites be 
treated separately to Core land. 

- S ome changes requested to 
draft including: 

- Increase in good‘ill payment 
- E ’clusion of secondary LO tribes 

and flo‘ and rain gauge site 
tribes from agreement 

 
156   15th: Initial discussion of 

Process Agreement ‘ith 
Uluna S utahuri 

Honiara Hotel 
Conference 
R oom 

8 tribal 
represen
tatives 

Amendments to 
draft Process 
Agreement 

- Process of lando‘ner 
identification discussed.  

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

J acob Kinai 
(la‘yer from 
LALS U) ‘ith 
J en Radford 
(J R )b 
J efferson 
Leua (J L)b 
E ric 
Garopova 
(E G) from PO 

- S ome changes requested to the 
draft. Other clauses supported. 
Changes requested included: 

- Change in o‘nership of TCLC 
from 51/49 to 50/50 

- Greater clarity on benefit share 
clause 

- Assistance in compensation 
distribution – no good spendim lo 
quaso 

157   16th: Initial discussion of 
Process Agreement ‘ith 
Buhu Garo 

Honiara Hotel 
Conference 
R oom 
J acob Kinai 
(la‘yer from 
LALS U) ‘ith 
J en Radford 
(J R )b 
J efferson 
Leua (J L)b 
E ric 
Garopova 
(E G) from PO 

6 
represen
tatives (4 
men and 
2 
‘omen) 

Amendments to 
draft Process 
Agreement 

- Process of lando‘ner 
identification discussed.  

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  

- S ome clauses supported. 
Changes requested included: 

 Change Garo Buhu to Buhu 
Garo 

 More time is needed for tribes 
to consider and negotiate 

 Only 5 tribes are real LOs 
 R oha and Buhu Garo overlap to 

be resolved 
 Future payments from 

agreement should be paid by 
developer rather than S IG 

 LALS U support is good 
 Corporations ‘ill need training 

or support 
 S econdary LO tribes should not 

be in clause 13 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 50/50 rather than 51/49 TCLC 
share 

 Need to hold tribal meetings 
before signing 

 Increase good‘ill payments 
158   19th: Initial discussion of 

Process Agreement ‘ith 
Vuralingi 

Honiara Hotel 
Conference 
R oom 
 

Small 
Group 

Amendments to 
draft Process 
Agreement 

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  

- S ome changes requested to the 
draft. Other clauses supported. 

- Increase good‘ill payment 
159   19th: Initial discussion of 

Process Agreement ‘ith 
Charana 

Honiara Hotel 
Conference 
R oom 
 

7 tribal 
represen
tatives 
including 
1 ‘oman 

Amendments to 
draft Process 
Agreement 

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  

- S ome changes requested to the 
draft. Other clauses supported. 

- Tribe noted that they have only 
one block of land (Tulahi) and 
this is the block that ‘ould be 
given up for the project 

160   20th: Initial discussion of 
Process Agreement ‘ith 
Kochiabolo 

Honiara Hotel 
Conference 
R oom 
J acob Kinai 
(la‘yer from 
LALS U) ‘ith 
J en Radford 
(J R )b 
J efferson 
Leua (J L)b 
E ric 
Garopova 
(E G) from PO 

6c8 tribal 
represen
tatives 

Amendments to 
draft Process 
Agreement 

- E ach clause of the draft 
process agreement read out 
and discussed in pijin.  

- S ome changes requested to 
the draft. Other clauses 
supported. 

- 51/49 TCLC  shareholding not 
acceptable 

- Need to finalise tribes before 
acquisition 

- Increase good‘ill payment 
- The number of tribes involved 

should not be allo‘ed to 
increaseb the three e’tras 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

should come out. Only tribes 
‘ith proven claims should be 
included. 

- PS  and Ministers should 
conduct negotiations to sho‘ 
their status 

- F lo‘ gauge land should be 
treated separately.  

161   21st: Initial discussion of 
Process Agreement ‘ith 
Kaipalipali 

Honiara Hotel 
Conference 
R oom 
J acob Kinai 
(la‘yer from 
LALS U) ‘ith 
J en Radford 
(J R )b 
J efferson 
Leua (J L)b 
E ric 
Garopova 
(E G) from PO 

6 tribal 
represen
tatives 
(and 4 
observer
s) 

Amendments to 
draft Process 
Agreement 

- E ach clause of the draft process 
agreement read out and 
discussed in pijin.  

- S ome changes requested to the 
draft. Other clauses supported. 

 Discussions related to 
the flo‘ gauge land 

 Benefit share needs 
more detail 

 Trust the BLIC  process 

162   22nd: Meeting ‘ith Wilson 
S uharu of Koenihao 

Project Office 1 Discussion Land ID: E vidence and claims for 
Nala Land discussed 

163  J une 3rd: Meeting ‘ith 
Kochiabolo 

Project Office Tribal 
R eprese
ntatives 

Discussion Discussion of Process Agreement 
terms  

164   5th: Meeting ‘ith all Core 
Land Tribes to discuss 
Process Agreement 

Project Office 15+ 
Tribal 
R eprese
ntatives 

Amendments to 
Draft Process 
Agreement 

- E ach clause of the Process 
Agreement ‘as read through 
and discussed in pijin. 

- Changes made since last 
meeting emphasised 
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nts 
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- Request from tribes for a royalty 
payment 

- Agreement for compulsory 
acquisition to proceed subject to 
finalising terms of PA 

165   12th: Meeting ‘ith the 4 
Core Land Tribes to 
discuss Process 
Agreement  

Project Office 15+ tribal 
represen
tatives 

Amendments to 
Draft Process 
Agreement 

- E ach clause of the Process 
Agreement ‘as read through 
and discussed in pijin. 

- Changes made since last 
meeting emphasised 

- Requested a minimum 
compensation value  

166   18th: Process Agreement 
and 
investment/management 
advice ‘ith Roha 

Project Office 
 
PO and 
Martin 
Housanau 

6c8 
Tribal 
R eprese
ntatives 

Amendments to 
Draft Process 
Agreement and 
provision of 
management 
investment 
advice 

- Martin Housanau discussed 
development and investment 
opportunities in other projects 
incl malaitia. 

- Discussed Process Agreement 
terms 

167   18th: Process Agreement 
and 
investment/management 
advice ‘ith Kochiabolo 
and Virulingi 

Project Office 
 
PO and 
Martin 
Housanau 

Tribal 
reps and 
PO 

Process 
Agreement and 
provision of 
management 
investment 
advice 

Discussion of Process Agreement 
‘ith po‘erpoint 

168   19th: Process Agreement 
and 
investment/management 
advice ‘ith Buhu Garo 

Project Office 
 
 

Tribal 
reps and 
PO 

Process 
Agreement  

Discussion of Process Agreement 
‘ith po‘erpoint 

169   19th (appro’.): Process 
Agreement and Land ID 
discussion ‘ith Vuralingi 

Project Office Tribal 
R eps 

Discussion Discussed signing  
Discussed nature of Vuralingi 
o‘nership as trust arrangements 
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nts 
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170   23rd (appro’.): Process 
Agreement discussion 
‘ith 4 Core Land Tribes 
(Viurulingib Kochiabolob 
Buhu Garo and R oha) 

Project Office Tribal 
R eps 

Amendments to 
Process 
Agreement Draft 

E ach clause of the Process 
Agreement read and discussed in 
pijinb emphasising amendments 
made based on previous 
negotiation 

171   25th: Discussion of 
Process Agreement and 
Land ID ‘ith R oha 

Project Office Tribal 
R eps 

Discussion - Discussing land o‘nership 
boundaries ‘ithin the Core 

- Planning full tribe meeting to 
discuss Process Agreement 

172   26th: Full Roha Tribe 
meeting to confirm 
process agreement and 
land ID 

Malango 70c100 
including 
‘omenb 
youth 
and men 

Agreement to 
proceed ‘ith 
process 
agreement 

- Po‘er Point discussing terms of 
the agreement presented 

- Questions and ans‘ers 
- Consent of tribe sought to 

proceed 

173   23rd – 26th: Roha Tribal 
R epresentatives signing 
Process Agreement 

Project Office 7 Tribal 
R eps (5 
men and 
2 
‘omen) 

Process 
Agreement 
signed 

 

174   23rd – 26th: Virulingi 
trustees signing Process 
Agreement 

Project Office 4 named 
trustees 
and 3 
‘itnesse
s 
(includin
g 2 
‘omen) 

Process 
Agreement 
signed 

 

175   28th: Buhu Garo full tribe 
meeting to discuss 
Process Agreement 

Don Bosco 
(near 
residence of 

40c50 
‘omenb 
men and 
children 

 Po‘er Point presentation of 
process agreement and land 
boundaries 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

S ir Paul 
Tovua) 

176   29th: Meeting ‘ith family 
and ‘itnesses of Vuralingi 
trustee to discuss 
Process Agreement 

R esidence of 
Napter 
Novetib 
Bahomea 

40c50 
menb 
‘omen 
and 
children 

Confirmation of 
Project 
Agreement 
signing and 
a‘areness of 
content and ne’t 
steps 

- Presentation of Po‘er Point 
discussing terms of agreement 

- Questions and ans‘ers 
- Traditional feast 

177   30th: Meeting ‘ith R oha 
Tribal R eps to discuss 
boundary ‘ith Buhu Garo 

Project Office Appro’ 4 Discussion of 
internal land 
boundary location 

- Land ID (internal boundary 
bet‘een R oha and Buhu Garo) 

178  J uly 2nd: S ignatures to Process 
Agreement from 
Kochiabolo Trustees 

Project Office Tribal 
represen
tatives (5 
men and 
2 
‘omen) 
– signed 
over 
differed 
dates 
leadin 
gup to 
2/7 

S igned Process 
Agreement 

- Kochiabolo Reps signing 
Process Agreement 

179 
 
 
 
 
 

  4th: meeting bet‘een 
R oha and Buhu/Garo 
 
 
 
 

Don Bosco 
Technical 
Institute 
 
 
 

50+ 
 
 
 
 
 

 Both tribes met to discuss a ‘ay 
for‘ard on claims by Buhu/Garo 
parts of their land ‘ere included in 
those of R oha’s. Both parties 
agreed to find their o‘n time to 
settle the issue and then focused 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

on ‘hen to sign the Process 
Agreement. After the meeting 
members of the R oha tribe 
presented a Chupu (traditional gift) 
to the chief and members of 
Buhu/Garo as a mark of respect. 

180   9th (appro’.): Buhu/Garo 
Chief and leader S igned 
Process Agreement in 
PM’s Residence 
 

 
 
 

PM 
Gordon 
Darcy 
Lilo 
R esidenc
eb 
Vavaya 
R idge 
 

30+ 
 
 
 
 
 
 

 
 

181   12th: Updates GP Women’s 
R esource 
Centreb 
Henderson 

30+ Discussed/agree
d 

Proposed updates for 
communities of Bahomea 
disturbed by individuals from 
Marava. Ho‘everb many 
interested members of the 
community dropped by into the PO 
to get the updates. 

182   14th: Meeting bet‘een 
R oha and Buhu Garo 
tribal representativesb 
elders and story tellers to 
discuss land boundary 

Bisivotu at 
Poha 

25 Land boundary 
discussed and 
negotiated 

- Old court cases and 
custom stories discussed 

- Agreement reached on 
part of boundary 

183   22ndb 23rd: distributed 
updates 

Various    
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No. K ear Month Activity Venue No of 
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nts 
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184  August 18th: Discussion of 
compensation claim 
preparation ‘ith Virulingi 
Tribe 

Project Office  Discussion of 
compensation 
claim boundaries 

- Confirm customary boundaries 
for claim 

- Tribe confirmed no dispute as to 
boundary bet‘een Kochiabolo 
and Virulingi. 

185   22nd: Meeting ‘ith 
representatives of the 4 
Core Land Tribes to 
discuss tribal a‘areness 
of acquisition process 

Project Office  Discussion - Need for a‘areness of 
acquisition and claims process to 
go do‘n to community level 

- J acob Kinai to assist tribes to 
prepare compensation claims 

186  S eptembe
r 

9th: Meeting ‘ith all Core 
Land Tribes (date 
appro’.) 

LALS U/Hyund
ai Mall  

J acob 
Kinai 
from 
LALS Ub 
PO and 
reps of 4 
tribes 

Discussion of 
compensation 
claim process 
and legal rights to 
appeal 

- J K e’plained public purpose 
quashing appeal option 

- J K e’plained that he ‘ill assist 
Core Land Tribes to prepare 
claims but not competing tribes 
(conflict of interest)  

- Compensation claim process 
- Ho‘ to prepare compensation 

claims 
- R ight of appeal from COL to 

High Court 
187   25th: Meeting ‘ith 

representatives for Core 
Land Tribes to discuss 
compensation claim 
preparation 

LALS U J acob 
Kinaib 
Chris 
Tabeab 
Paul 
Tovuab 
J en 
R adford 
and 
J efferson 
Leua 

Discussion  - Tribes asked to start preparing 
claim evidence 
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Participa
nts 

Output Issue discussed 

188  November 3rd: Meeting ‘ith Daniel 
Una to discuss 
compensation claim 
boundary for R oha 

Project Office 1 Discussion of 
claim 

Land boundaries (internal) 

189   17th: Meeting bet‘een 
Buhu Garo and R oha to 
discuss internal boundary 

Project Office 13 Internal Boundary 
R esolution 

S ettlement discussion 

190   20th: Meeting ‘ith Daniel 
Una of R oha to assist ‘ith 
compensation claim 
preparation 

Project Office 1 Completed claim Discussion of draft claim and 
customary evidence 

191  December 2nd – 9th: Team of 11 
community reps carried 
out community 
consultations in Bahomea 
and Malango on behalf of 
the PO 

2nd: 
Namoraoni 
3rd: 
Kaimomosa 
3rd: Marava 
4th: Pamphylia 
Mataruka 
5th: Chichinge 
6th: Namopila 
Managi 
8th: Antioch 
8th: Tina 
9th: Horohotu 
 

30 
39 
34 
25 
29 
21 
27 
39 
72 
42 
67 

Updatedb 
E ducated of 
project’s progress 

Project still progressing 
Benefits 
J S DF  support 
Build confidence and trust for 
communities 

        
 2015: 

Core 
Land 
Tribes 

J anuary      
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nts 
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Cooper
ative 
Compa
nies 

192  March 
 

30th: Update of claims 
process 

Project Office R eps 
from 
Core 
Land 
Tribes 

 - Option for land in place of 
monetary compensation 

- S trength of partnership 
- Core Land Tribes confirmed 

preference for compulsory 
acquisition process 

193  J une 
 

10th: Discussion ‘ith 
Uluna S utahuri rep re 
protection of customary 
lands 

Project Office  Discussion of 
catchment and 
Protected Area 

- Protected areas on customary 
land need the approval of the 
tribes 

- Uluna could lead the ‘ay to 
setting up a PA on undisputed 
land 

- Benefit share discussed and the 
opportunity to focus it to‘ards a 
PA 

194  J uly 
 

1st: Meeting ‘ith 
representatives from 
Kochiabolob Viurulingi and 
Buhu Garo (R oha not 
present). Date Appro’. 

Project Office  Compensation 
Officers 
disucssed 

- Valuation of land  
- Plan for transfer of title to joint 

venture company 
- Confirming timing of offer 
- Legal appeal options discussed 

195   29th: briefing for Tina 
Hydro Champions 

PO 14 Briefed Livelihood R estoration; Core land 
Company structure: Community 
Benefit S hare Arrangement; Tribal 
R egistration; PPA; J S DF – 
‘ater/sanitation project 
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No. K ear Month Activity Venue No of 
Participa
nts 

Output Issue discussed 

196  August 11th: Meeting ‘ith 
Kochiabolo reps re 
compensation offers 

Project Office Tribal 
reps – 7 
menb 
‘omen 
reps 
requeste
d but did 
not 
attend 

Compensation 
offer discussed 

- Terms of offer discussed 
- Land s‘ap not accepted 
- Legal appeal options and timing 

discussed 

197   11th: Meeting ‘ith Roha 
reps re compensation 
offers 

Project Office Tribal 
reps – 4 
men and 
2 ‘omen 

Compensation 
offer discussed 

- Terms of offer discussed 
- Legal appeal options and timing 

discussed 
- Land s‘ap not favoured 
- Process Agreement provisions 

for compensation discussed 

198   11th: Meeting ‘ith Buhu 
Garo reps re 
compensation offers 

 Tribal 
reps – 
‘omen 
not 
available 
due to 
church 
camp 

Compensation 
offer discussed 

- Terms of offer discussed 
- Legal appeal options and timing 

discussed 
- Land s‘ap not favoured. Tribe 

already has abundant land. 

199   12th: Meeting ‘ith 
Vuralingi reps re 
compensation offers 

 trustees Compensation 
offer discussed 

- Terms of offer discussed 
- Legal appeal options discussed 
- Land s‘ap not favoured. 
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nts 
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200 
 
 
 
 
 
 
201 
 
 
 
202 

 August 
 

13th: t‘o S enior WB 
S ocial  Development 
officer and E nvironment 
Consultant visit 
communities 
 
 

Manangib 
Antioh 
 
 
 
 
 

c20 
 
 
 
 
 

Discussed 
briefly/informed/s
een communities 
 
 
 

F irst visit to familiarize themselves 
‘ith the area and communities 

13th: “       “ 
 
25th: Roha meeting  

Marava 
 
Haimomosa 

11 “            “  

203   28th: Meeting ‘ith Uluna 
S utahuri to discuss offer 
of compensation 

Project Office 6c8 male 
reps 

Compensation 
offer discussed 

Update and responses to 
questions 

204 
 
 
 
 
205 

 S eptembe
r 
 

7th:  R egistration of S arahi 
Members 
 
 
 

Managi 
 
 
 

35+ 
 
 
 

Discussed/registe
red 
 
 
 

S arahi no‘ agreed to register all 
tribe members after  Paramount 
Chief Peter R ocky had refused 
this earlier 
 

9th: updates for 
Uluna/S utahuri 

R ed Houseb 
Grassland 

80+ Informed/updated Inform members about their being 
the 5th tribe in the Core Land 
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Participa
nts 
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206 
 
 
 
 
 
207 
 
 
 
 
 
 
 
 
 
 
 
208 
 
 
 
 
 
 
 
 
 
 
 
 

 October 8th: Updates 
 

Marava 20+ Updated/informe
d 
 

Inform about the A Developer; 
R oad and asset  
recording/payments; J S DF 
 

7th: Meeting ‘ith R oha 
rep re cocoperative 
society 

Project Office 1 Initial 
consultation on 
cocops 

- Overvie‘ of cocop ideas 
- Lifetime shareholding/ matrilineal 

committee for ne‘ 
members/possible spending 
allocations 

- A manager or administrator is 
essential. Tribe does not have 
accountants. 

- Not enough trust for people 
‘ithin the tribe to handle the 
money. Tribe can handle a 
milling operation if someone 
e’ternal handles money. 

9th: Meeting ‘ith R oha 
R eps for cocop formation 
consultation 

Project Office 4 Consultation on 
tribal corporation 

Po‘er Point presentation given on 
the proposed tribal corporation  
Comments: 

- Rights to land have gone but ‘e 
no‘ see the benefits 

- Important that people 
understand the 
rules/finances/audit guidelines 

- Business is important to the 
future. But our understanding 
doesn’t go beyond a small 
canteen. We need to leave 
money aside to gro‘ this and ‘e 
need rules that prevent people 
borro‘ing or taking money from 
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nts 

Output Issue discussed 

 
 
 
 
 
 
209 
 
 
 
210 
 
 
211 
 
 
 
 
 
 
 
 
 
212 
 
 
213 
 
 
 

the fund. Hard to say no in 
custom. 

13th: updates 
 
 
 

Antioch 
 
 
 

42 
 
 
 

Updated/informe
d 
 
 
 

Developer; R outeb asset 
record/payments; J S DF 

14th: Updates Zimri Launi 
Houseb top 
floor 

 
18 
 

Informed/updated 
 

“                 “ 

15TH: 
Updates/C larifications  

Managi 35 
 
 
 
 

Discussed/updat
ed 

R esidents confused about pegs 
put by surveyors – anticipated 
relocation. PO stressed there 
‘ouldn’t any relocation 

 
20th: updates  

 
Namopila 

 
55 

 
Updated/informe
d 

Developer/ R outeb recordsb 
payments; J S DF  

21st: Meeting ‘ith 
Kochiabolo R eps for coc
op formation consultation 

Project Office 4 Consultation on 
tribal corporation 

Po‘er Point presentation given on 
proposed corporate structure 
Comments: 

- Need an appeal option for any 
tribal members not on register 
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214 
 
 
 
 
 
 
 
 
 
 

- Could leaders have special 
shares/special provisions 

- Like the idea of a corporation 
based in custom 

- Directors need to change 
regularly. Too long and things go 
‘rong 

- A corp ‘ill remove the pressure 
leaders receive from tribal 
members asking for money. 
Want this in place before ‘e 
sign/receive compensation 

- Can’t sign to accept offer ‘ithout 
support of tribe. When ‘e signed 
the process agreement our 
authority came from the tribe. 
Not from us. This needs to be 
the same. 

22nd: Meeting ‘ith Uluna 
S utahuri R eps for cocop 
formation consultation 

Project Office 6c7 Consultation on 
tribal corporation 

Po‘er Point presentation given on 
proposed corporation structure 
Comments: 

- Core Area Committee had 
previously agreed to open an 
account ‘ith POB for the money.  

- Tribe previously divided Gold 
R idge money as 50% dividendsb 
40% businessb 10% 
administration costs. 40% for a 
business is still in the tribes term 
deposit account. 

27TH: Updates  Tina 53 Updated/informe
d 

Developer/ R outeb recordsb 
payments; J S DF  
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nts 
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215 
 
 
216   30th: Meeting ‘ith ‘omen 

of R oha Tribe 
Project Office 20 

‘omen 
Consultation on 
cocoperative 
society 

Po‘er Point presentation given on 
proposed corporation structure 

217 
 
 
218 
 
219 
 
 
220 

 November 3rd: Updates 
 

Vuramali 
 

28 
 

Updated/informe
d 

Developer/ R outeb recordsb 
payments; J S DF  

10th: Updates Horohotu 22 “                 “ “                 “ 

14th: Updates 
 
17th: Updates 

Marava 
 
Horohotu 2 

18 
 
20+ 

“                 “ “                 “ 

221   25th: Meeting ‘ith R oha 
Tribe for cocop ‘orkshop 

Anglican 
Church of 
Melanesia 
Hallb Honiara 

10 male 
and 10 
female 
represen
tatives. 
Project 
Office 
team: 
FC b BTb 
LF b J Mb 
J R  

Consultation on 
Cocops 

Updated Po‘er Point presentation 
by J R  on proposed corporate 
structure. 
J ames from GPPOL discussed 
challenges and successes of the 
GPPOL LOs corporate business 
and social benefits entities.  
S mall group break out activity ‘ith 
2 groups of ‘omen and 2 of men 
to discuss objectives and 
outcomes for the corporation. 
Comments: 
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nts 

Output Issue discussed 

- Invest for future generations 
- Provide employment 

opportunities 
- Gender balance and female 

leadership (from both ‘omen 
and men) 

- Access to higher income 
- Access to a clinic or health 

facility closer than Honiara 
- Invest in education 
- S tart ‘ith small business and 

build up using current skills 
- Training needed for successful 

business 
222  December 2nd: Meeting ‘ith R oha 

R eps to finalise cocop 
rules 

Project Office 5 menb 2 
‘omen 

R oha Coc
operative R ules 
agreed and coc
operative 
establishment 
documents 
prepared 

- Consulting ‘ith reps on the coc
operative rules 

- Discussion re percentage of 
profits for discretionary cultural 
requirements as distinct from 
evenly distributed dividends 

- Women requested a higher 
percentage of profit to go into 
evenly distributed dividends. 

- E ’ternal administrator 
considered best person to make 
a final decision on ‘hether to 
proceed ‘ith a business 
investment 

223   4th: Updates Grassland 21 Updated/informe
d 

Developer/ R outeb recordsb 
payments; J S DF  
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224 
 
 
 
 
 
 
 
 
 
225 
 
 
 
 
 
 
 
 
226 
 
 
 
 
 
227 
 

2016: 
Cooper
ative 
S ocietie
s for 
Core 
Lando‘
ners 
 

J anuary 19th ; Banks meet R oha 
tribe members 
 
 
 
 
 
 

Grassland 
 
 
 
 
 
 

100+ 
 
 
 
 
 
 

Updated/informe
d 
 
 
 
 
 
 

A first time ever for the ANZ and 
POB banks to get out to meet 
communities of Central 
Guadalcanal ‘here they promoted 
themselves to the tribe members 
in readiness for the payment of 
their individual dividends into their 
personal accounts. 
 

25th: F irst R oha Tribe 
AGM/Id photo session 
 

“ 
 
 

150+ Discussed/ 
agreed/informed 

Tribe members discussed about 
and elected an e’ecutive to lead 
their Cooperative S ociety and 
approved their method of sharing 
their money. Members also had 
their id photos taken by the PO 
team. 

27th: A‘areness about 
sharing their dividends 
and funds/id photo 
session 

“ 100+ 
 

Discussed/agree
d/informed 
 

Members discussed and agreed 
on sharing of their money from the 
government. Those yet to get id 
photos had theirs taken. 

28th: Banks and R oha 
members meet/id photo 
session 

“ 
 

100+ Discussed/agree
d 

Members listened and chose ‘hat 
bank to register ‘ith for their 
dividends. 
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nts 
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228 
 
 
 
 
 
 
229 
 
 
 
 
 
 
230 
 
 
 
 
231 
 
 
 
 
 
 
 
 
232 
 

 February 3rd: 1st Roha Coop E ’ec 
Meeting 
 
 

PO 
 

7 
 

Discussed/agree
d 
 

Discussed about accountsb 
corrected names on the listb  
revie‘ of registration namesb bank 
account and so forth. 
 

4th: Id photo session Red House 100+ Photographed Continuation of id photo sessions 
for individual bank accounts for 
the Cooperative S ociety 

8th: Uluna/S utahuri e’ec 
meeting 
 
 
 

“ 
 
 
 
 

11 
 
 
 
 

Discussed/agree
d 
 
 
 
 

Discussion about tribal sharing of 
money from the government for 
their land 
 

12th: Michael Litani 
e’plained about land to 
Uluna/S utahuri members. 

R ed House 
 

160 
 

Discussed/inform
ed/educate 

Mr Litani requested this meeting 
from the PO to e’plain about the 
handover of the Barahau Longa 
land to his mother by Labuchovi. 
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233 
 
 
 
234 
 
 
235 
 
 

16th: Briefing for Uluna/S  
tribe members/id photo 
session 

R ed House 170 
 

Discussed/updat
ed/informed 
 
 

Tribe members informed of ho‘ 
much money ‘as coming to them 
from the governmentb sharing 
formula and other information 
about the Coop. Also done photo 
ids for members for their bank 
accounts. 
 

19th: Roha E ’ec meet 
Administrator 

PO 7 Discussed/updat
ed 

Introductory meetingb constitutionb 
distribution methods etc. 

23rd: Banks/ Id photo 
session for 
Uluna/S utahuri 
26th: Id Photo 
sessions/Banks ‘ith 
Uluna/S utahuri 

R ed House 100+ Ids photos taken Continued to take Id photos for 
Uluna/S utahuri tribe members 
 

236 
 
 
 
 
 
 
 
237 
 
 
 
 

 March 3rd: Roha AGM 
 

R ed House 
 
 

120+ 
 
 

Discussed/agree
d 
 
 

To allo‘ members approve t‘o 
ne‘ clauses and take 10 non tribe 
members out of the dividend list. 

4th: Roha given Chupu  
 

Kaimomosa 
village 

200+ 
 

Witnessed/record
ed 

Tribes gave and ‘ere given chupu 
to and from the members of the 
R oha Tribe in readiness for 
receiving their dividends. 
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238 
 
 
 
 
 
239 
 

9th: Roha E ’ec Meet 
 
 
 
 
 

PO 
 
 
 
 
 

7 Discussed/agree
d 

Culture Obligation 
S haring formulae 
ANZ outstanding bills 
Verify final membership list 
 

9th: Roha S pecial Meeting 
‘ith Administrator 

Morris/S oj 
conference 
room 

  ANZ Arrears on individual members 
savings discussed. Familiarization 
‘ith the Administrator by the 7 
e’ecutive members. Commissioner of 
Lands ‘as also present to sign and 
deliver the $6.973m for distribution. 

240 
 
 
 
 
241 
 
 
 
 
 
242 
 
 
 
 
 

 April 5th: Una Meki R econcile 
 

Marava 
village 
 
 

43 
 

Apologised/recon
ciled 
 

D Una provided record of this 
‘here Roha and Charana 
members reconciled on 
differences over Tulahi land. 

7th: Meki and sons 
apologize  
 

PO 
 

4 Discussed/agree
d 
 
 

Marava leaders to e’plain their 
involvement in an incident at 
Marava in March and offer their 
apologies and recommendations 
for a ‘ay for‘ard. 

9th: Uluna/S utahuri 
meeting 
 
 
 
 

PO 
 
 
 
 
 

10+ 
 
 
 
 
 

Discussed/agree
d 
 
 
 
 

List of tribal registration 
A‘areness on ‘hat cocoperation is 
and ho‘ it ‘ill administer money for 
the tribe 
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nts 

Output Issue discussed 

 
 
 
243 
 
 
 
 
244 
 
 
245 
 
 
 
 
 
246 
 
 
 
 
 

 
 
 

 
 

 
 

 
 
 

Customary obligation fund.  E lection 
of e’ecutive committee. 

10th: Uluna/S utahuri AGM 
 

R ed House 
 

200+ Discussed/agree
d/elected 
 

Tribe elected its e’ecutive to manage 
their affairs in their Cooperative 
S ociety. 

12th: Gender Meeting 
 
 
 

Tina Village 
 
 
 

20 
 
 
 

Updated/informe
d 
 

Gender C onsultant J en Scott met and 
discussed about gender issues in the 
Project 

20th: Uluna/S utahuri e’ec 
meeting 

PO 
 

7 Discussed/agree
d 

Their preparations to ‘ork on their 
members’ bank accounts and 
other matters. 

 
20th:  Water S urvey team 
 
 

 
PO 
 

 
4 
 

 
Discussed/agree
d 
 
 

Deputy Project Manager Fred 
Conning met/discussed ‘ith t‘o 
appointed people to head the 
‘ater project for the 
Malango/Bahomea communities.  
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247 20th: Roha E ’ec 
committee meeting 

PO 7 Discussed/agree
d 

The meeting ‘as purposely to 
hear a presentation of a 
representative of the Value Added 
Timber Association to help the 
R oha E ’ecutive have a clear idea 
about ho‘ to proceed ‘ith their 
investment in timber milling. 

248 
 
 
 
 
 
249 

 May 06th: S pecial 
Uluna/S utahuri Meeting 
 
 
 
 

R ed House 
 
 
 
 
 

150+ 
 
 
 
 
 

Discussed/agree
d 
 
 
 
 
 

To finalize outstanding issues that 
needed fi’ing so members could 
‘ork on accounts for their money. 
 

24th: MID A‘areness Tina village 15+ Informed/updated Update about 50m road concept 
design by Cardno of Australia. 
Team leader ‘as Primo Chapa. 

250  J uly 23rd: Uluna/S utahuri 
Meeting 

R ed House   Announcements; R evie‘ membership 
list; Breakdo‘n of Cultural Obligation 
component 
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251 
 
 
 
 
 
 
 
 
 
252 
 
 
 
 

 August 22nd: update for 
Community Champions 
 

PO 
 
 
 

10+ 
 
 
 
 

Updated/informe
d 
 
 
 
 
 

To plan out a revie‘ of the project 
could be best displayed; 
Updated and mentored champions 
about Benefits for the Community 
through the J S DF. Preparing them 
for community consultations about 
this component that should 
happen before construction of the 
dam. 

24th: Community 
Champions meeting 
 
 
 

PO  
 

10+ E mpo‘ered/educ
ated 

A thorough discussion about the 
different components of the 
Benefit S hare to empo‘er the 
champions equipped for their 
community consultations later. 
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Anne’ 15 :  Local community 
perceptions
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PROJ ECT IMPACT CONCERNS 

E ach village community surveyed for the S IA raised issues that could require attention. The follo‘ing 
table presents the key points for each village community that relate to Option 7C  74. These ‘ere 
recorded in the participatory ‘orkshops and in the follo‘cup mitigation ‘orkshops.  [The villages 
‘ithin each communityb and the clan affiliations of the householdsb are listed in the Baseline R eport.] 

T able 2 T ina cat chment  communit ies concerns relat ing t o Opt ion 7C 

COMMUNITIE S  PR OJ E CT CONCE R NS  

SE NGE  
COMMUNITK  
(DIA) 

R estricted access to fishingb huntingb and gardening areas in project area 
Decline in fishing in river if reduced flo‘. 
Impact on valuable ‘ild plants (e.g. for foodb medicineb magicb hunting etc) in project 
area. 
Loss of forest materials from project areab e.g.b ne‘ access roads. 
Cultural sites permanently lost or damaged (tambu poolb sacred streamsb grave 
sitesb former habitation sites). 
Construction noiseb vibrationb etc from construction activitiesb e.g. tunnelling. 
Water pollution do‘nstream of the dam construction. 
R eduction in river and stream ‘ater supplies for future use 
Possible disruption to cultureb customsb and ‘ay of life by outside ‘orkers.  
Potential lando‘ner and tribal conflicts over compensationb royalties etc. 
Fear of permanent loss of traditional cultural quiet ‘ay of lifeb incomeb and health.  

 
PAC HUKI 
COMMUNITK  
(DS A) 

Loss of utility and amenity of the river due to reduced/unreliable river flo‘. 
Noiseb dust etc from construction of po‘erhouseb and access roadb especially for 
Habusi (appro’. 500 metres a‘ay). 
Long term reduction in ability to transport float timber from upstream due to 
diversion of flo‘  
Dangers to river users from tailrace flo‘ from the po‘er station.  
Loss of clean ‘ater supplyb ‘ashing placesb recreationb and fishing during 
construction of dam and nearby po‘erhouse. 
An’iety about danger of dam failure/earthquakesb and possible need to relocate. 

NAMOPILA 
COMMUNITK  
(DS A) 

Loss of utility and amenity of the river due to reduced/unreliable river flo‘ ; 
Long term reduction in ability to float timber from upstream due to diversion of flo‘b 
‘ith possible loss of income; 
Loss of fishing holesb and reduced access to hunting & gathering areas in upper 
catchment 
Loss of clean ‘ater supply during construction. 
An’iety about danger of dam failure/earthquakes 
Fe‘ benefits to indigenous o‘ners of the resources (river and land) being e’ploited 
by the project. 
Possible cumulative impacts ‘ith mining and logging  
Need for separate land and mitigation agreements for different communities and 
o‘ners;  
Family problems arising from increased access to money. 

VE R AKUJ I 
/MANAGIKIKI 
COMMUNITK  
(IS A) 

Physical effects of road development (dustb noise b vibration) and road use 
Damage or disturbance to homes/buildings adjacent to road from road‘orks and 
road usec may require recsiting of some buildings 
Disturbance to gravesites  
Danger to childrenb pedestrians  and local traffic from project transport 
Loss of fishing holesb reduced access to hunting & gathering areas  
Damage to/loss of food gardens and forest resources from building damsite access 
road 
Possible damage to ‘ater supply sources from road building etc  

                                                
ϳϰ The ǀillage ǁoƌkshops looked at the poteŶtial iŵpaĐts of hptioŶ ϲ9 aŶd a ŶotioŶal desigŶ foƌ hptioŶ ϳ/ ; 
the ĐoŶĐeƌŶs that ǁeƌe speĐifiĐ to hptioŶ ϲ9 haǀe ď eeŶ oŵitted heƌe. 
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COMMUNITIE S  PR OJ E CT CONCE R NS  

Disturbances to ‘ay of life from outsiders.  

ANTIOCH 
COMMUNITK  
(DS A) 

R educed amenity of the river due to reduced/unreliable river flo‘ and ‘ater quality; 
Long term reduction in ability to float timber from upstream of the po‘er stationb ‘ith 
possible loss of income; 
Loss of fishing holesb and reduced access to hunting & gathering areas in upper 
catchment 
Loss of clean drinking ‘ater supply during construction 
Inappropriate behaviourb social disorderb ne‘ diseasesb changes in lifestyle and 
potential loss of culture and customs if outside ‘orkers live in the area. 

TINA 
COMMUNITK  
(DS A) 

Loss of utility and amenity of the river due to reduced/unreliable river flo‘ and 
reduced ‘ater quality; 
Loss of drinking ‘ater supply during construction 
Long term reduction in ability to float milled timber from upstream of the po‘er 
station  
Loss of fishing/diving holes  
Loss of access to fishingb hunting and gathering areas upstream of dam and 
reduced availability of bush materials  
Negative impact of outside ‘orkers – disrespect for culture and for ‘omen (as seen 
at Gold R idge)b and reduced personal and home security 
Potential ‘ater pollution from project facilities ( se‘erage etc) 
due to presence of outsiders 
Problems of rubbish disposal and sanitation (ref to Gold R idge)b and possible 
increased gastrointestinal infections. 
Cultural inappropriateness of female ‘orkers’  clothing (shorts/trousers)  
Fear of dam failure or overtopping due to earthquake and landslide  
Distrust of government re agreements and promises of benefits to local people. 

VUR AMALI 
COMMUNITK  
(DS A) 

Loss of utility and amenity of the river due to reduced/unreliable river flo‘ and ‘ater 
quality; 
Long term reduction in ability to float milled timber from upstream of the po‘er 
station  
Loss of fishingb hunting & gathering areas upstream of dam 
Pollution of drinking ‘ater supply  
Loss of forest resources in project area/s 
Lifestyle change / influence from constructioncrelated outsiders and others 
Social and behavioural problems associated ‘ith outside ‘orkers (disrespect to 
locals and ‘omen)b 
Safety of children from project traffic  
Increased risk to children  from river level fluctuations 
Fear of devastation from dam failure – ‘ith possible need to relocate a‘ay from 
river. 
Contamination of hunting / fishing areas from oil & chemicals 
Fear of conflict over compensation and lando‘ners’ access to project benefits. 

MAR AVA 
COMMUNITK  
(IS A) 

Physical effects of road development (dustb noise b vibration etc.) and 
Negative impact on households of increased  road use 
Disturbance to local gravesites and tambu areas.  
Damage or disturbance to homesb facilitiesb and gardens  adjacent to road from 
road‘orks  
Damage and/or loss of access to fishingb hunting & gathering areas upstream of 
dam.  
R educed fish stocks in river generally 
Danger from traffic and heavy vehicles on Tina R oad 
Possible damage to ‘ater supply streams from road building etc. 
Social and cultural problems from outside ‘orkersb including safety of ‘omen and 
childrenb increased drugs and alcohol in community etc.b  
Damage to nearby riverside picnic & recreational areas  
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COMMUNITIE S  PR OJ E CT CONCE R NS  

Potential social problems among local families arising from increased availability of 
cash from projectedcrelated employment. 

VE R AcANDE  
COMMUNITK  
(IS A) 

Dustb noiseb and fumes from increased road use – ‘ith possible health effects  
Possible damage to ‘ater supply areas and ‘ells from road building and road use 
Damage or disturbance to homesb facilitiesb and gardens adjacent to road from 
road‘orks and road use.  
Possible need to recsite houses back from the road. 
Danger from traffic and heavy vehicles speeding past villages 
Disturbances to ‘ay of life from outsiders  
Fear of increased social disorder due to alcohol use.  

T able 3 Bahomea S et t ler and Ghaobat a Communit ies do‘nst ream communit ies concerns relat ing t o 
Opt ion 7C 

COMMUNITIE S  PR OJ E CT CONCE R NS  

VE R AKABIKABI 
COMMUNITK  
(IS A) 

Physical effects of road development (dustb noise b vibration etc.) and increased 
road use on local households 
Potential for damage to gardens areas and a cemetery near road  
R isk of road accidents involving project vehicles c especially safety of school  
children  
Lack of o‘n transport 
Fear of dam failure  
General concerns about negative impact on incomes and food security.  
Need more information on project. 
 

HOR OHUTU I 
(DS A) 

Increased noise and dust from traffic/trucks on the road  
Social problems and bad influences from outsiders coming to the areab and from 
badly behaved drunk young people and associated disturbance  
Negative cultural influences from project ‘orkers 
 

OLD S ELWKN 
COMMUNITK  
(DS A) 

Loss of utility and amenity of the river due to reduced/unreliable river flo‘ and 
‘ater quality; 
Fear of reduction in natural supply of river gravelb and associated loss of income  
from sales 
Fear of decrease in ground ‘ater levelsb especially in dry season 
Fear of dam failure and its consequences 
Water pollution from oil and fuel spills  
Potential conflict ‘ith project and government over ‘ater o‘nershipb royalties and  
compensation  
Lack of inclusion of do‘nstream communities in project planning to date. 

R AVU 
COMMUNITK  
(DS A) 

Water pollution and reduced river flo‘b especially during construction and during 
dry seasonb ‘ith negative impact on all river ‘ater uses.  
Fear of reduction in natural supply of river gravelb and associated loss of income 
from sales 
Fear of decrease in ground ‘ater levels (‘ells)b especially in dry season 
Water pollution from oil and fuel spillsb especially during construction 
Fear of dam failure and flooding during big cyclone or earthquake.  
Potential conflict ‘ith government and other communities over ‘ater o‘nershipb 
royaltiesb  compensation b and access to project benefits 
Lack of inclusion of do‘nstream communities in project planning to date. 
 

T able 4 I ndigenous Lando‘ners out side Proj ect  area concerns relat ing to Opt ion 7C 

COMMUNITIE S  PR OJ E CT CONCE R NS  
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MATAR UKA 
COMMUNITK  
 

Potential social and cultural problems from outsiders and e’pats ‘orking on the 
project or others coming attracted to the Bahomea and Malango area. 
Potential conflicts over o‘nership rightsb royaltiesb compensationb and access to 
project benefitsb including construction jobs. 
Loss of fishing spots and access to hunting areas etc in project area 
Damage to Tenaru R iver catchment from routing and construction of dam access 
road 
Conflicts over land identification and o‘nership 
Damage to/loss of cultural sites from construction and storage reservoir 

BE LAHA 
COMMUNITK  

Loss of hunting / fishing areas (at dam site and above) to ‘hich they have access 
rights 
Loss of medicinal and cultural plants in project areas 
R educed supply of timber from their o‘n lands for building 
Demand on time for consultations and negotiations ‘ith developers 
Potential conflicts over compensation and access to project benefitsb including 
construction jobs 
Potential social and cultural problems from outsiders and e’pats ‘orking on the 
project. 
 

PROJ ECT BENEFITS ANTICIPATED BK LOCAL COMMUNITIES 

The anticipated or perceived localclevel benefits or positive impacts of the TR HDP are presented 
belo‘. Many of the anticipated benefits derive from (assumed) access and compensation paymentsb 
government benefit sharing programmes or projectsb and TR HDPcrelated infrastructure 
development. 

T able 5 T ina Cat chment  communit ies’ vie‘s of  proj ect  benef it s 

COMMUNITK   PR OJ E C T BE NE FITS  

SE NGE  
COMMUNITK  
(DIA) 

E lectricity supply and associated benefits to quality of lifeb and small business 
opportunities.  
Protected forest area.  
Possible employment on the project.  
More accessible and improved health and educational facilities and services.  
Ne‘ business opportunities involving the lake/reservoir (e.g. ecotourismb sightseeing)  

PAC HUKI 
COMMUNITK  
(DS A) 

Ne‘ housesb ‘ith road access and ‘ater supply (assuming relocation required for 
Habusi and Pachuki). 
 

NAMOPILA 
COMMUNITK  
(DS A) 

Income from royalties and compensationb ‘ith flo‘ on benefits such as improved 
housingb consumer goodsb and business creation. 

VE R AKUJ I 
/MANAGIKIKI 
COMMUNITK  
(IS A) 

Income from royalties and compensationb ‘ith flo‘ on benefits. 
E lectricity supply c ‘ith significant improvement in the quality of life e.g. lightingb 
refrigerationb entertainmentb use of home appliances and creation of home industries 
such as se‘ing and joinery ‘orkshop). 
Improved road transport and associated access to services. 

ANTIOCH 
COMMUNITK  
(DS A) 

Creation of protected forest area (eliminating risk of mining and/or further logging in 
the catchment). 
Local electricity supply and associated opportunities.  
Improved ‘ater supply. 
Improved roads. 
Direct and indirect project employment opportunities. 

TINA 
COMMUNITK  
(DS A) 

Direct and indirect employment opportunities on the project for local men and ‘omenb 
‘ith job training. 
Local electricity supply and associated livelihoods opportunities and improved quality 
of life 
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COMMUNITK   PR OJ E C T BE NE FITS  

Ne‘ business opportunities involving the lake/reservoir.  
More income and investment opportunities from anticipated royalties/rents or other 
payments from the developer. 
Improved ‘ater supply 
Improved road and transport services 
Improved social and other services and facilities (e.g. schools & clinics) from 
government support programmes. 

VUR AMALI 
COMMUNITK  
(DS A) 

Local electricity supply and associated livelihoods opportunities and improved quality 
of life. 
Improvement to ‘ater supply. 
E mployment and small business opportunities for men & ‘omen. 
Improved roads and transport. 
Improved social and other services and facilities. 

MAR AVA 
COMMUNITK  
(IS A) 

Local electricity supply and associated livelihoods opportunities and improved quality 
of life. 
Direct project and indirect employment and small business opportunitiesb and 
associated increased incomes 
Opportunity for job training 
Improved standard of living and services (e.g. schools). 
Potentially improved relationship bet‘een communities and central government. 

VE R AcANDE  
COMMUNITK  
(IS A) 

Local electricity supply and associated livelihoods opportunities and improved quality 
of life 
(e.g. ‘ater pumpingb appliancesb electrical equipmentb lightingb entertainment).  
Improved roads and associated better access to public transportb health servicesb 
markets etc. 
E mployment opportunities and Improved income. 
Government improvement to services and facilities. 

T able 6 Bhaomea S et t ler  communit ies and Ghaobat a Communit ies do‘nst ream vie‘s of  proj ect  benef it s 

COMMUNITK   PR OJ E C T BE NE FITS  

HOR OHUTU I 
(DS A) 

Direct and indirect employment opportunitiesb especially for young people. 
Improved road and transportationb and associated better access to services.  
Alternative and better ‘ater supply. 
E lectricity supply. 
Indirect improvement to standard of living. 

VE R AKABIKABI 
COMMUNITK  
(IS A) 

Direct and indirect employment opportunitiesb and associated improvements in 
income. 
Improved roads and transportation and associated better access to services.  
Alternative and better ‘ater supply.  
E lectricity supply  
Overall improvement to standard of living and economic circumstances. 

OLD S ELWKN 
COMMUNITK  
(DS A) 

Direct and indirect employment opportunities.  
E lectricity supply recestablished.  
Assistance ‘ith improving village ‘ater supply or recestablishing reticulated supply 
improved roads. 

R AVU 
COMMUNITK  
(DS A) 

Possible better flood control for floodcprone R avu area. 
E lectricity supplies (free) and associated improvement in the quality of life. 
E mployment opportunities ‘ith possible job training and capacity building. 
Participation in benefit sharing programmes. 
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T able 7 I ndigenous Lando‘ners out side t he Proj ect  area 

COMMUNITK   PR OJ E C T BE NEFITS  

MATAR UKA 
COMMUNITK  
 

Improvements to quality of life and standard of living for kinsmen in the Tina catchment  
E lectricity supply to the lando‘nersb and associated benefits. 
Improved ‘ater supply. 
E mploymentb small businessb and training opportunities for the lando‘ners. 
Income earning opportunities for ‘omen. 

BE LAHA 
COMMUNITK  

E mployment and training opportunities for the land o‘ners. 
E lectricity supply (free) to the land o‘ning communities.  
Government improvement to services and facilities. 
Improved roads. 
Improved ‘ater supply local villages. 
Improved standard of living and quality of life. 
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Anne’ 16: A summary of the situation 
of ‘ omen in the Solomon I slands and 

the Project Area





251 

 
 

OVERVIEW OF KEK ISSUES 

R eports of the situation of ‘omen since 2003 (i.e.b the postcTension period) paint a grim picture by 
international standards. In 2005b UNICE F  summarised the situation as follo‘s: 

The status of ‘omen in S olomon Islands tends to be lo‘b as are contraceptive prevalence levels. 
This contributes to high fertility levels that stretch the capacity of rural people engaged in subsistence 
to provide for their families. Domestic violence is ‘idespreadb as are se’ually transmitted infectionsb 
and girl children and the disabled tend to be disadvantaged compared ‘ith healthy boys.  . .  The 
major concerns for childrenb youth and ‘omen are undercresourced health services and schoolsb 
especially in rural areasb scarcity of cash earning opportunities for both men and ‘omenb and scarcity 
of employment opportunities and lack of career structures for youth. (McMurrayb 2005b:viii)  

Women have little say in family decisioncmaking. E ven ‘here land is inherited matrilineallyb as in 
Guadalcanalb decisions as to the management and allocation of the land still tend to be made by 
menb and female lando‘ners are not e’pected to oppose the ‘ishes of their menfolk (McMurrayb 
2005:40) 

In the absence of village level data from the 2009 censusb it is difficult to get the full picture of the 
social and economic situation of ‘omen in the project area. Ho‘everb data is available at the 
provincial and ‘ard level. The key indicators of ‘omen’s situation and development in Guadalcanal 
(and Malango ‘ard) are as follo‘s: 

  females make up 48% of Guadalcanal province’s population; 

  their  life e’pectancy is 73 years (c.f. 66 years for males);  

  the average annual female population gro‘th rate is 4.5% (c.f. 4.3% for males) 

  14% of private households are headed up by females; 

  the median age for females is comparatively lo‘ at 19.4 years (c.f. 19.1 years for males); 

  the median age at first marriage is 23 (c.f. 27 for males)b and 14% married as teenagers; 

  The labour force participation rate for females is 63%b the same as for malesb although only 28 % 
of the economically active females are in paid employment (32% in Malango ‘ard).  46% of 
economically active females aged 14 and over are engaged in subsistence production (24% in 
Malango)b and 14% produce goods for sale (18% in Malango); 

  25% of females aged 12 and over have either had no school or very limited primary education 
(c.f. 15% of males). Females have a lo‘er literacy rate than malesb and; 

  In Malango Ward the majority of females and malesc 
 live in houses that they o‘nb and located on land that that they ‘o‘n’ freehold or by custom.  

These houses typically have 1c2 roomsb traditional thatched roofsb ‘ooden floorsb and 
‘ooden or traditional bush material ‘alls;   

 30% rely on rivers and streams for their drinking ‘ater supplyb 13% on ‘ellsb and 24% on 
community of individual tanks;   

 57% rely on riversb streamsb ponds etc to do their ‘ashingb and  
 for sanitationb 44% use private or shared pit latrinesb and 15% have no toilet facilitiesb and   
 over three quarters reply on kerosene lamps for lighting (although lo‘ ‘attage solar lighting 

has recently become available to most householders)b and 90% rely for cooking on ‘ood and 
coconut shells. 

The data on household facilities is highly relevant ‘hen considering the ‘orkload of ‘omen in the 
villages of the project area (see belo‘) and ‘hen considering potential impact mitigations and 
benefits sharing.  

The 2007 national demographic and health survey provides basic indicators of the situation for 
‘omen in the S olomon Islands: 



252 

 
 

  among ‘omen aged 15 to 49b 21% ‘ere recorded as not being able to read compared ‘ith 11% 
of men; 

  in terms of paid employment only 42% of married ‘oman had been employed in the previous 12 
months compared ‘ith 87% of men. Over half of the ‘oman ‘ho ‘ere employed ‘ere not paid 
in either in cash or kind;  

  21% of adult females are not able to read (of 11% of males)b ‘ith illiteracy higher in rural areas; 

  only 28% of married ‘oman reported they ‘ere able to make their o‘n healthcare decisions 
independently; 

  only 20% reported they had the main decisioncmaking po‘er regarding their visits to their family 
and friends; 

  only 55% of married ‘oman usually participate in household decisions about major purchasesb 
healthcareb and family relationshipsb and; 

  69% of ‘omen believe that physical violence against them by their partner is justified in some 
case. 63% of men believe that violence against ‘omen is justified for a range of reasons – ‘ith 
younger men more likely to justify such violence. 

A 2012 report by the National C ouncil of Women (in association ‘ith 10 national NGOS ) confirmed 
the poor socioceconomic situation for most ‘omenb noting that the critical issues for ‘omen are 
violenceb corruption and its effectsb and the lack of support and services for ‘omen ‘ith disabilities:  

The conflict in S olomon Islands from 1999c2003 ‘as a period of increased violence against ‘omenb 
both in public and private. Although there are many cultural taboos against ‘omen talking about 
se’ual violenceb the Women’s S ubmission to the S olomon Islands Truth and R econciliation 
Commission reports that a high number ‘omen and young ‘omenb married and singleb ‘ere raped 
during the tensionb resulting in physical and psychological trauma and un‘anted pregnancies…  
Domestic violence also increased during the tensionb ‘ith ‘omen reporting regular physical abuse 
resulting in fractured armsb legs and bodies and the destruction of personal belongings and clothing. 
Violence against childrenb including girlsb also increased. Other ‘omen ‘ere forcibly detained. The 
levels of violence against ‘omen and girls have remained high follo‘ing the tensions. (National 
Council of Womenb 2012:9). 

S uch observations ‘ere confirmed during our discussions ‘ith ‘omen in the project communities.  

With respect to ‘omen’s status in decision making about land and resourcesb the 2012 report from 
the National Council of Women noted: 

In all provincesb regardless of customary la‘b in practice men e’ercise decisioncmaking rights over 
land use and over income generated from the land (e.g. royalties from logging and mining operations) 
…  K oung ‘omen are particularly discriminated against in community decisioncmaking processes 
about land use. In most communitiesb ‘omen and especially young ‘omen are not permitted to 
speak during community meetings about land use. Despite the fact that ‘omen are concerned about 
the impacts that unrestricted logging is having on traditional landb and that they have land o‘nership 
rightsb ‘omen are prevented from participating in decisioncmaking about the use of that land 
(National Council of Womenb 2012:35) 

Monson (2010) has researched the situation of ‘omen in matters of o‘nership and resource 
management in a northern Guadalcanal communityb and summarised it as follo‘s:  

While it is common for Guadalcanal people to assert that “‘omen are the real lando‘ners of land on 
Guadalcanal”b land records and court records generally record the names of a small number of male 
leaders thus solidifying their formal control over land. The state legal system tends to recognize the 
small number of individuals that have customary authority to speak about land inside a public arenab 
therefore turning the customary ‘right to speak’ into effective o‘nership. This has operated to the 
detriment of many lando‘nersb particularly ‘omenb ‘ho often lack the formal education or customary 
authority required to speak in public arenas (Monsonb 2010:5). 
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As seen in the S IA Baseline R eportb the same issues for ‘omen and young people are present in 
the communities of the project areab and there seem to be fe‘ if any programmes designed to 
improve their situation. 

WOMEN’S HEALTH 

While national fertility levels have been decreasing over the past 20 yearsb rural S olomon Islands 
‘oman still have an average of 4.8 children in the course of their lives. Child bearing starts earlyb 
and in 2007b young ‘oman from Guadalcanal ‘ere more likely than others to have begun child 
bearing in their teenage years. The median age for a ‘oman having her first child is 21 yearsb 
compared ‘ith 22 years for S olomon Islands as a ‘hole. Women in Guadalcanal ‘ere also more 
likely than others to have their children at home (29%) rather than at hospitalb and only 69% of births 
‘ere likely to be attended by skilled provider compared ‘ith 86% nationally. Among rural 
Guadalcanal ‘omen aged 15c49b 52% ‘ere found in 2007 to be anemic (Demographic and Health 
S urveyb 2007). 97% of ‘omen Guadalcanal in the 2007 survey reported at least one serious problem 
in accessing health careb typically concern about having no providerb no transportb or not having 
sufficient money for treatment. 

DIVISION OF LABOUR  

T able 8 Percent age of  households in ‘hich each group is involved in t he act ivity. 

 
Male 

adults 
Female 
adults 

Male 
teens 

Female 
teens 

Male 
children 

Female 
children  

Fetching Drinking Water 55% 93% 27% 52% 11% 16% 

Doing the Laundry 9% 95% 34% 7% 2% 5% 

Preparing and Cooking Food 30% 95% 9% 30% 0% 0% 

Fetching F ire‘ood 52% 82% 18% 27% 5% 7% 

C aring for the Kard 25% 95% 11% 32% 2% 2% 

C leaning the House 9% 89% 5% 30% 5% 5% 

Building and Maintaining House 91% 9% 11% 0% 5% 0% 

Feeding Pigs and Chickens 25% 52% 11% 20% 5% 2% 

C hild Minding 45% 98% 14% 25% 2% 5% 

Taking C hildren to S chool 11% 36% 0% 2% 5% 5% 

C learing F orest for Gardens 86% 50% 5% 2% 5% 5% 

C ultivating the Gardens 66% 82% 9% 9% 2% 2% 

Harvesting Planted C rops 48% 93% 5% 14% 2% 2% 

Hunting 48% 2% 5% 0% 2% 0% 

C atching F ish/E els in the R iver 61% 32% 20% 9% 9% 2% 

C ollecting Wild F ruit etc. 45% 50% 18% 20% 5% 7% 

S elling Produce/C ash C rops 18% 86% 5% 7% 0% 0% 
Looking after Household 
F inances 50% 82% 0% 0% 0% 0% 

Buying F ood/S upplies 45% 82% 2% 5% 0% 0% 

Attending Community Meetings 68% 93% 2% 2% 0% 0% 

Deciding on Land Issues 75% 41% 0% 0% 2% 2% 
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F igure 1 Division of  Labourc Percent age of  households in ‘hich each group is involved in the act ivit y 
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Anne’ 17 :  W ater supplies
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F igure 2 T he locat ions of  t he ‘at er supply f or Verakabikabi and the proposed road at  Rat e 
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Anne’ 18 :  Protocol and Guidelines for 
Cultural Heritage Management for the 

TR HDP and code of conduct for 
‘ orkers 
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These t ƌotoĐol aŶd DuideliŶes t ƌepaƌed ď Ǉ [aǁƌeŶĐe CoaŶa'ota, “oloŵoŶ LslaŶds batioŶal / ultuƌal 
I eƌitage 9ǆpeƌt. 

PROTECTION OF  TAMBU SITES PRIOR TO CONSTRUCTION 

The follo‘ing is provided by ‘ay of guidance in the preparation of a cultural heritage policy and 
procedure by the future TR HDP developer and contractor/s. 

 
i. Ciƌst, talk ǁith the ŵeŵďeƌs of the [aŶdoǁŶeƌs / oƌe Dƌoup ;[/ D ʹ  the ƌepƌeseŶtatiǀes 

of the laŶdoǁŶeƌs of the ͞ Đoƌe  ͟pƌojeĐt aƌeaͿ ĐoŶĐeƌŶiŶg the Ŷeed to ideŶtifǇ soŵeoŶe 
aŵoŶg theŵ ǁho has the kŶoǁledge of aŶǇ taŵďu site;sͿ aŶd theiƌ loĐatioŶ;sͿ iŶ the 
t ƌojeĐt LŵpaĐted aƌea;sͿ. 

ii. A Ŷ eǆpeƌt ǁith eǆpeƌieŶĐe iŶ ƌeĐoƌdiŶg the iŶfoƌŵatioŶ assoĐiated ǁith the taŵďu 
sites should ďe deploǇed fƌoŵ ǁithiŶ oƌ outside of the [/ D to assist the kŶoǁledgeaďle 
peƌsoŶ;sͿ theǇ haǀe ideŶtified aŶd seleĐted.  

iii. “uĐh kŶoǁledgeaďle aŶd eǆpeƌieŶĐe peƌsoŶs ŵust ďe appƌoǀed ď Ǉ the ƌepƌeseŶtatiǀes 
fƌoŵ the [ / D pƌioƌ to iŶǀolǀiŶg theŵ iŶ this task. 

iǀ. A fteƌ the kŶoǁŶ taŵďu sites ǁithiŶ the t ƌojeĐt LŵpaĐted aƌeas haǀe ďeeŶ ideŶtified 
aŶd the data ĐolleĐted aŶd ƌeĐoƌded, it ŵust ď e stated ĐleaƌlǇ ǁhetheƌ theǇ ǁill ďe 
ĐoŵpletelǇ oƌ paƌtlǇ destƌoǇed oƌ oŶlǇ distuƌď ed duƌiŶg the ĐoŶstƌuĐtioŶ ǁoƌk oŶ the 
t ƌojeĐt. 

ǀ. Lt is of paƌaŵouŶt iŵpoƌtaŶĐe that aŶǇ taŵďu sites that aƌe ĐeƌtaiŶ to ď e ĐoŵpletelǇ oƌ 
paƌtlǇ destƌoǇed should ďe pƌioƌitized foƌ doĐuŵeŶtatioŶ ǁhile those that ŵaǇ ď e oŶlǇ 
distuƌď ed Đould ďe ĐleaƌlǇ ŵaƌked ď Ǉ usiŶg ƌed aŶd ǁhite paiŶted posts eƌeĐted 
aƌouŶd theŵ to shoǁ that theǇ aƌe taŵďu sites aŶd to ď e aǀoided. 

ǀi. A ŶǇ taŵďu sites loĐated ǁithiŶ the ĐoŶstƌuĐtioŶ aƌeas that the [ / D ƌeallǇ feels should 
Ŷot ďe destƌoǇed should ďe deŵaƌĐated ǁith feŶĐe, aŶd ǁoƌked aƌouŶd ǁheƌe 
possiďle.  This ǁill help aǀoid aŶǇ disagƌeeŵeŶts oƌ deŵaŶds foƌ huge ĐoŵpeŶsatioŶ 
paǇŵeŶts ǁhiĐh ŵight delaǇ the ĐoŶstƌuĐtioŶ pƌogƌaŵŵe. 

ǀii. A ŶǇ deĐisioŶs oƌ agƌeeŵeŶts to ŵoǀe, ƌeloĐate, oƌ destƌoǇ aŶǇ saĐƌed oďjeĐts fƌoŵ 
taŵďu sites ŵust Đoŵe eitheƌ fƌoŵ the [/ D oƌ the heƌitage pƌoteĐtioŶ eǆpeƌt.  This 
should ď e doŶe ď efoƌe the ĐoŶstƌuĐtioŶ ǁoƌk oŶ the t ƌojeĐt staƌts. 

ǀiii. Coƌ uŶkŶoǁŶ taŵď u sites, it is iŵpoƌtaŶt that, pƌioƌ to ĐoŶstƌuĐtioŶ, a Đleaƌ 
uŶdeƌstaŶdiŶg aŶd ǁƌitteŶ agƌeeŵeŶts ;iŶ the foƌŵ of aŶ aĐĐideŶtal disĐoǀeƌǇ 
pƌotoĐolͿ ďetǁeeŶ the [/ D aŶd the ĐoŶtƌaĐtoƌ should ďe ŵade. This should  speĐifǇ 
hoǁ a ĐoŶtƌaĐtoƌ ǁill aĐt if a site is disĐoǀeƌed , e.g., ǁoƌk ǁill stop, the ŶoŵiŶated [ / D 
ƌepƌeseŶtatiǀe ĐoŶtaĐted ;if Ŷot alƌeadǇ oŶ site supeƌǀisiŶg the ǁoƌkͿ, the site oǁŶeƌ 
ideŶtified, a sĐieŶtifiĐ eǆaŵiŶatioŶ aŶd/oƌ Đultuƌal ƌituals peƌfoƌŵed, aŶd aŶǇ 
additioŶal aĐtioŶs Đaƌƌied out to pƌoteĐt the ƌest of the site if ƌeƋuiƌed. 

iǆ. The ĐuƌƌeŶt ĐoŵpeŶsatioŶ ƌates foƌ distuƌďaŶĐe oƌ daŵage to taŵďu sites depeŶd oŶ 
the sĐale of destƌuĐtioŶ, aŶd the distaŶĐes ďetǁeeŶ the sites aŶd ǁheƌe the 
ĐoŶstƌuĐtioŶ ǁoƌk is ď eiŶg Đaƌƌied out. 

ǆ. The folloǁiŶg taďle pƌoǀides soŵe eǆaŵples as a guide highlightiŶg the diffeƌeŶt ƌates 
ď eiŶg paid ďǇ eitheƌ loggeƌs, ŵiŶeƌs oƌ aŶǇ deǀelopŵeŶt pƌojeĐts foƌ the destƌuĐtioŶ of 
taŵďu sites: 
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Destruction or Disturbance of Tambu S ites Compensation rates (S olomon 
Dollars) 

Major S cale $50b000 

Minor S cale $20b000 

Disturbances: 
50 meters from S ites 
100 meters from S ites 

 
 
$10b000 
$15b000 

Graves in Cemetery (per grave) $10b000  
 

Note that disturbances are caused ‘hen trees fall into nearby tambu sitesb and machines or 
employees pass through these sites during construction ‘ork even though they might not cause any 
physical damage to them.  

CODE OF  CONDUCT  FOR LOCAL  AND NONcLOCAL  PROJ ECT  WORKERS 

The project developer and construction contractors ‘ill be e’pectedb in advance of any construction 
‘ork commencing on the projectb  to prepare and promulgate a code of conduct for its ‘orkers (and 
related visitors)b including localsb other S olomon Islandersb and immigrants/e’pats.  Induction training 
should include a cultural inductionb delivered ‘ith the help of local kno‘ledgeable elders.  

WORKERS CODE OF CONDUCT FOR LOCAL AND NONcLOCAL PROJ ECT WORKERS 

The project developer and construction contractors ‘ill be e’pectedb in advance of any construction 
‘ork commencing on the projectb  to promulgate this code of conduct for its ‘orkers (and related 
visitors)b including localsb other Solomon Islandersb and immigrants/e’pats. Induction training shall 
include a cultural inductionb delivered ‘ith the help of local kno‘ledgeable elders.  

The follo‘ing is the code of conduct : 

  Prior to entering a village or hamlet for the first timeb the Chiefb a leader from a churchb or the 
head of a family (usually the father) shall be met for the construction contractor to sho‘ his 
respect. 

  All ‘orkers must al‘ays consult the Chiefsb and community leaders (such as a church pastor or 
an elder) about any issues that may not be clear in the local culture. 

  If no male members of the community are presentb the outsider/visitor must not enter and talk to 
‘omenb especially young girls and married ‘omen. This ‘ill help avoid any unnecessary 
arguments arising bet‘een a man and his ‘ife or parents ‘ith their daughters.  

  When talking or shaking hands ‘ith someone (‘hether a man or ‘oman) do not look straight at 
them in the eyes or press their hands strongly because to some it is disrespectfulb shameful or 
could mean something differentb especially to a ‘oman. 

  Custom requires that ‘omen visitors ‘ho enter a village publically are suitably attiredb that isb in 
clothing traditionally associated ‘ith ‘omen. Malecstyle ‘ork clothing (overallsb trousersb bootsb 
and shorts) on ‘omen is not acceptable to many. This does not apply to female construction 
‘orkers ‘here safety is prevailing.  

  Do not criticize someone openly but al‘ays call the person aside and talk to him or her separately 
to avoid any ill feelings. S uch incidents may even escalate to a stage ‘here other relatives may 
become involved. 

  S aturdays and S undays are days ‘hen some people in the communities go to Church and so 
there ‘ill be no ‘ork.  Death and funerals are also times ‘hen ‘ork and other activities stop in 
the community. Al‘ays seek advice and clearance from the Chiefs or community leaders in such 
cases ‘hether ‘ork should continue on or temporarily stop. 
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  No alcohol or any form of drugs shall be consumed in the communities by any project employees. 
The contractor/developer should have and enforce an alcohol and drugcfree policy (in the ‘ork 
placeb ‘hile driving vehiclesb or use of the access roads). The company policy should develop a 
position on the use of betel nut in the ‘orkplace. 

  All employees should respect the local custom or culture of the people. For e’ample one must 
al‘ays ask before taking any produce gro‘ing in the areab such as bananasb kumarab 
cassava/root cropsb nutsb fruits from treesb and coconuts etc.  There is al‘ays someone in the 
community ‘ho o‘ns them.  Picking something ‘ithout asking first is regarded as disrespect for 
the o‘nerb or stealingb and may require payment of compensation to the o‘ner. 

  Workers and visitors should not make any disrespectful gestures or use any s‘earing ‘ords to 
anyone either in the communityb or along the access roadb especially to ‘omen or coc‘orkers in 
the company ‘orkforce. These may lead to demand for compensation fees from communities. 

  No unlicensed person shall drive ‘ork vehicles. Drivers shall be tested prior to starting ‘ork on 
the projectb and have a valid license. 

  Construction Company vehicles or trucks shall not be permitted to pick up anyone ‘ho is not an 
employee of the Projectb e’cept in case of an emergency. 

  Heavy machinery shall only be operated by those ‘ho have the license and proven skills to use 
those types of machines. This shall be embedded in the recruitment and other policies of the 
contractor/s. This ‘ill help avoid health and safety problems and the unnecessary destruction of 
propertyb resourcesb and tambu sites.  

  Workers and visitors shall drive slo‘ly ‘hen passing villages that are very close to the access 
roadside or a pedestrian ‘alking along the side of the road. 

  Drivers and passengers shall ‘atch out for domesticated animals or people crossing the access 
road. 

  Take Prior Consultationb Careful Listeningb and Paying R espect (PCcCLcPR ) seriously because 
they are the key to avoiding conflict. S uch incidents can easily escalate into companyccommunity 
conflicts.. 

IMPLICATIONS OF  THE PROJ ECT  FOR THE MORO FOLLOWERS IN THE HAMLETS IN THE 
IMPACT  AREA 

The Moro (or Gaena'alu) Movement’s has t‘o main ongoing objectives: 

  the establishment of a sociocpolitical organization (initially headed by Moro) based on their 
traditional beliefb and; 

  the launching of a number of cocoperative economic enterprises aimed at elevating the standard 
of living of the movement’s follo‘ers. 

The follo‘ers of the Moro/Gaena'alu Movement in the hamlets located in the project area regard the 
TR HDP as fulfilling these objectives.  Todayb even though they still keep some of their traditional ‘ay 
of lifeb they also depend on outside material goods such as moneyb clothesb cooking utensilsb 
medicinesb and some imported foods.  They are also members of one of the Christian churches.  
They only ‘ear the traditional attire ‘hen visitors call in their hamlets. 

The general vie‘ the Movement’s follo‘ersb including those in these hamlets in the Project Impact 
Areab is that such development should proceed as long as their traditional beliefsb practicesb lifestyleb 
tambu sitesb and personal property and resources are respectedb and the impactsb if anyb are 
mitigated or compensated for.  

It is important thatb along ‘ith other communities in the project areab that:  

  this particular cultural minority are ‘ell informed of the consequences and impacts of this kind of 
development in their area prior to the project proceeding;   

  that the Government and the Developer must keep all of the promises they make ‘ith the peopleb 
regarding any form of assistance they decide to provide; 
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  that the Government and the Developer must respect local cultureb and;  

  respond quickly to any grievances that may arise due to the construction and operation of the 
project. 

The project needs to take into consideration the ‘ish of those follo‘ers ‘ho are present in the Impact 
Area for having alternative income generating activities that ‘ill mitigate or compensate some of the 
losses they may have because of the project.  One e’ample ‘ould be to assist them ‘ith ecotourism 
or homecstay type operations (such as at S enge). When they see there is something good coming 
out of such development that ‘ill benefit themb they ‘ould certainly be happy because this ‘ill be in 
line ‘ith their Movement’s objectives. 

The late Morob ‘ho founded this movementb regarded development as a means through ‘hich the 
people can improve and raise their living standard but only in accordance to their culture and beliefs.  
Any development that goes against these they ‘ill not accept. The Moro people in the project area 
strongly believeb from their founders’ teachingb that if people can get the material goods they needb 
they can bring together the t‘o customs (the Western and the island Melanesian) in a ne‘ unity of 
prosperity and progress. 

The implication for the Project of the follo‘ers of the Moro/Gaena’alu Movement residing in the 
Impact Area ‘ould be that the project could offer a path to an improved standard of livingb including 
better schoolsb health facilities and material ‘ealth. The Project Office/developer should continue to 
brie f local Moro follo‘ers and consult on the kinds of benefit they ‘ould derive from the TR HDP 
‘hen it is completed and operating. This ‘ill require a targeted a‘areness raising and ongoing 
consultation by the developer. 
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Anne’ 19 :  I mpact significance method 
for environmental components
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Impacts significance is studied using a standardized method based on the integration of 6 criteria: 
1. identification of impact sources 
2. determination of affected components’ value 
3. Impact duration  
4. Impact e’tent 
5. Impact intensity 
6. Impact occurrence probability 

Criteria C1 Impact  sources 

An impact identification matri’ presents activities (in lines) as ‘ell as components (in columns) and 
identifies all sources of impacts. 

Criteria C2 Environmental and Social Components value 

E ach component of the natural environment ‘ill be analysed according to their value in the study 
area. Value assessment ‘ill be based on E ’perts’ kno‘ledge on the componentb field surveysb public 
consultationb etc. 

Value analysis does not take into account foreseen impactsb it is purely based on the component 
intrinsic value.  

Three threshold levels are defined : Lo‘b Moderately and Highly valued components. 

Criteria C3 Impact  duration 

E ach impact is identified according to its duration. Temporary and permanent impacts can be 
distinguished based on their reversibility: temporary are reversible and permanent are irreversible 
(or ‘ill last all through the Project lifespan). 

Criteria C4 Impact  e’tent  

E ach impact is defined by its geographical e’tent. Three levels are established: point source impact 
(punctual)b local impact and regional impact.  

Point source impacts affect a component on a very small scale of the study areab i.e. a small 
proportion of the study area species population. 

Local impacts affect a component on the entire or the majority of the detailed study area in opposition 
to regional impacts that affect a component on a larger scale such as the entire e’tended study area 
or outside its boundaries.  

Criteria C5 Impact  intensity 

Impact intensity refers to level of disruption on the component. Disruption of natural component refers 
to death of speciesb displacementb fragmentation and loss of habitats.  

Three threshold levels of intensities are defined: Minorb Moderate and Major. 

Impact significance determination 

Impact significance is based on the four previous criteria. The follo‘ing table presents the impact 
significance determination.  

Positive impact are assessed using the same four criteria. 

 
Intensity E ’tent Duration E nvironmental and S ocial Component value 

Lo‘ Moderate High 
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Major 

R egional 
Permanent    
Temporary    

Local 
Permanent    
Temporary    

Punctual 
Permanent    
Temporary    

Moderate 

R egional 
Permanent    
Temporary    

Local 
Permanent    
Temporary    

Punctual 
Permanent    
Temporary    

Minor 

R egional 
Permanent    
Temporary    

Local 
Permanent    
Temporary    

Punctual 
Permanent    
Temporary    

Impact 
significance 

Major     
Moderate     
Minor     
Negligible     

Major impacts represent high level of perturbation of the componentb these impacts are seldom 
mitigable and most of the times require compensation or offsetsb follo‘ed by measurable monitoring 
measures. 

Moderate impacts represent noticeable perturbation of the componentb ho‘ever these impacts can 
be mitigated and need to be monitored. 

Minor impacts most of the time only require mitigation measures ‘ithout the need for monitoring. 

Negligible impacts do not require any particular measures.  

Criteria C6:  Impact occurrence probability 

Assessment of the probability that an impact ‘ill take place ‘ill be based on the e’pert’s e’perience 
on similar assignments.  

Three thresholds ‘ill be used. 

 
High probability Analysis of the baseline coupled ‘ith Project characteristics concludes 

that the impact ‘ill take place 
Potential occurrence Based on previous e’periencesb it is possible that the impact ‘ill occur.  

R isk (lo‘ probability) Analysis of baseline coupled ‘ith Project characteristics only reveals a 
risk of impact occurrence. 

Residual impact 

After the implementation of measuresb residual impact is assessed and impact significance 
reevaluate.  
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Anne’ 20 :  Land Acquisition Process
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SOLOMON ISLA NDS GO V ERNMENT  
Ministry of Mines and Energy 

and Rural E lectrification 
TiŶa ‘iǀeƌ I Ǉdƌopoǁeƌ 5eǀelopŵeŶt t ƌojeĐt 

;T‘I 5t Ϳ 

 

a 9a h: “uŵŵaƌǇ of the [aŶd A ĐƋuisitioŶ t ƌoĐess aŶd Ct L/  

The laŶd Ŷeeded foƌ the TiŶa ‘iǀeƌ I Ǉdƌopoǁeƌ 5eǀelopŵeŶt t ƌojeĐt ǁas ĐoŵpulsoƌilǇ aĐƋuiƌed 
ďǇ the / oŵŵissioŶeƌ of [aŶds uŶdeƌ 5iǀisioŶ Ϯ, t aƌt 1 , of the [aŶd aŶd Titles A Đt. The laŶd 
aĐƋuiƌed is ƌefeƌƌed to as the / oƌe [aŶd. Lt iŶĐludes all of the laŶd Ŷeeded foƌ the ĐoŶstƌuĐtioŶ aŶd 
opeƌatioŶ of the pƌojeĐt iŶĐludiŶg the aĐĐess ƌoad. 

A lthough the pƌoĐess used ǁas a Đ͚oŵpulsoƌǇ͛ pƌoĐess uŶdeƌ the legislatioŶ, the aĐƋuisitioŶ ǁas 
ĐoŶtiŶgeŶt oŶ fiƌst oďtaiŶiŶg the ĐoŶseŶt of all ideŶtified laŶdoǁŶiŶg tƌiďes. This ĐoŶseŶt ǁas 
oďtaiŶed thƌough the ŶegotiatioŶ of a ǁƌitteŶ p͚ƌoĐess agƌeeŵeŶt͛. 

The steps iŶǀolǀed iŶ the aĐƋuisitioŶ pƌoĐess aƌe disĐussed iŶ ŵoƌe detail ďeloǁ. 

. ahoŵea [aŶd LdeŶtifiĐatioŶ / oŵŵittee 

. efoƌe staƌtiŶg ŶegotiatioŶs foƌ the pƌoĐess agƌeeŵeŶt, the t ƌojeĐt hffiĐe Ŷeeded to ideŶtifǇ the 
ĐustoŵaƌǇ laŶdoǁŶeƌs of the laŶd. [aŶd is oǁŶed ď Ǉ tƌiďes aŶd as suĐh ŶegotiatioŶs foƌ laŶd 
ĐaŶŶot ďe doŶe oŶ a ĐoŵŵuŶitǇ/ǀillage leǀel iŶ the saŵe ǁaǇ as geŶeƌal pƌojeĐt aǁaƌeŶess. 
1 illages aŶd ĐoŵŵuŶities aƌe ŵade up of a ŵiǆtuƌe of tƌiďes. 

[aŶdoǁŶeƌ ideŶtifiĐatioŶ ǁas pƌiŶĐipallǇ Đaƌƌied out ď Ǉ the . ahoŵea [aŶd LdeŶtifiĐatioŶ 
/ oŵŵittee ;. [L/ Ϳ. This / oŵŵittee ǁas ŵade up of tƌaditioŶal kŶoǁledge holdeƌs ;kŶoǁŶ as stoƌǇ 
telleƌsͿ, Đhiefs aŶd eldeƌs fƌoŵ diffeƌeŶt tƌiď es aŶd ĐoŵŵuŶities ǁithiŶ the . ahoŵea aŶd 
a alaŶgo ƌegioŶs of / eŶtƌal DuadalĐaŶal. . [L/  ŵeŵďeƌs aƌe highlǇ ƌegaƌded iŶ theiƌ oǁŶ 
ĐoŵŵuŶities aŶd tƌiďes, aŶd aƌe ĐoŶsideƌed to possess histoƌiĐal aŶd tƌaditioŶal kŶoǁledge aďout 
laŶd oǁŶeƌship, tƌiďal gƌoupiŶgs, aŶd eǀideŶĐe of oǁŶeƌship ;iŶĐludiŶg taďu sites, ďouŶdaƌies, 
deǀils, ŵigƌatioŶ ƌoutes aŶd geŶealogiesͿ. 

The / oŵŵittee used tƌaditioŶal / eŶtƌal DuadalĐaŶal ŵethods to deteƌŵiŶe laŶd oǁŶeƌship. This 
pƌoĐess took ŵoƌe thaŶ ϭϮ ŵoŶths aŶd iŶǀolǀed ŵoƌe thaŶ ϱϬ ŵeetiŶgs ďetǁeeŶ diffeƌeŶt eldeƌs, 
Đhiefs aŶd tƌiďal ƌepƌeseŶtatiǀes. The t eƌŵaŶeŶt “eĐƌetaƌǇ of the a iŶistƌǇ of [aŶds, I ousiŶg aŶd 
“uƌǀeǇ aŶd the t eƌŵaŶeŶt “eĐƌetaƌǇ of the a iŶistƌǇ of a iŶes, 9ŶeƌgǇ aŶd ‘uƌal 9leĐtƌifiĐatioŶ 
foƌŵallǇ eŶdoƌsed the . [L/  pƌoĐess aŶd fiŶdiŶgs.  

The t ƌojeĐt hffiĐe disĐussed . [L/ s͛ fiŶdiŶgs thƌough a seƌies of disĐussioŶs ǁith ƌepƌeseŶtatiǀes 
fƌoŵ diffeƌeŶt tƌiďes. ‘epƌeseŶtatiǀes fƌoŵ seǀeƌal tƌiďes Đaŵe to the t ƌojeĐt hffiĐe to disĐuss 
ǁƌitteŶ aŶd ǀeƌďal laŶdoǁŶeƌship Đlaiŵs. / laiŵs iŶĐluded ĐustoŵaƌǇ eǀideŶĐe, / ouƌt deĐisioŶs, 
suƌǀeǇed ď ouŶdaƌies, aŶd the suppoƌt of ŶeighďouƌiŶg tƌiďes.  
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This pƌoĐess ƌesulted iŶ the ideŶtifiĐatioŶ of a Ŷuŵďeƌ of tƌiďes as holdiŶg pƌiŵaƌǇ iŶteƌests ǁithiŶ 
the aƌea of laŶd kŶoǁŶ as the / oƌe [aŶd. 

t ƌoĐess A gƌeeŵeŶt 

The t ƌojeĐt hffiĐe Ŷegotiated the pƌoĐess agƌeeŵeŶt fƌoŵ ϭϰ a aǇ ϮϬϭϰ to ϭϭ WulǇ ϮϬϭϰ.  

A  seƌies of ŵeetiŶgs ǁeƌe held ďetǁeeŶ pƌojeĐt offiĐe aŶd ƌepƌeseŶtatiǀes of eaĐh tƌiďe ideŶtified 
as oǁŶiŶg laŶd ǁithiŶ the / oƌe [aŶd. ‘epƌeseŶtatiǀes ĐoŶstituted ďetǁeeŶ ϲ to ϭϬ iŶdiǀiduals. 
Tƌiďes ǁeƌe asked to ďƌiŶg ŵale aŶd feŵale ƌepƌeseŶtatiǀes. 

The pƌojeĐt eŶgaged a laǁǇeƌ foƌ the [aŶdoǁŶeƌ͛s A dǀoĐaĐǇ aŶd [egal “uppoƌt U Ŷit ;[ A [ “ U Ϳ to 
ƌepƌeseŶt the tƌiďes duƌiŶg the ŶegotiatioŶs. 

“iǆ to seǀeŶ ƌouŶds of ŶegotiatioŶs ǁeƌe held ǁith eaĐh tƌiďe. A fteƌ eaĐh ƌouŶd, fuƌtheƌ 
aŵeŶdŵeŶts ǁeƌe ŵade to the teǆt of the pƌoĐess agƌeeŵeŶt ahead of the Ŷeǆt ƌouŶd. “oŵe 
ŶegotiatioŶs took plaĐe ǁith eaĐh tƌiďe sepaƌatelǇ, aŶd otheƌs ǁith ƌepƌeseŶtatiǀes of all tƌiďes 
togetheƌ. 

2 heŶ the fiŶal teǆt ǁas agƌeed ď Ǉ ƌepƌeseŶtatiǀes of all tƌiďes, t ƌojeĐt hffiĐe staff held 
ĐoŵŵuŶitǇ aǁaƌeŶess ŵeetiŶgs iŶǀitiŶg all ŵeŵďeƌs of eaĐh tƌiďe. A t the ŵeetiŶgs the t ƌojeĐt 
hffiĐe pƌeseŶted oŶ the keǇ Đlauses of the pƌoĐess agƌeeŵeŶt, eǆplaiŶed the aĐƋuisitioŶ, aŶd 
shoǁed aŶd pƌoǀided ŵaps of the / oƌe [aŶd to ďe aĐƋuiƌed. Tƌiďal ŵeŵďeƌs ǁeƌe giǀeŶ aŶ 
oppoƌtuŶitǇ to ĐoŵŵeŶt aŶd to ask ƋuestioŶs. bo tƌiďal ŵeŵďeƌs spokeŶ to at these ŵeetiŶgs 
oďjeĐted to the pƌojeĐt oƌ to the aĐƋuisitioŶ of the laŶd. 

Couƌ tƌiďes sigŶed the t ƌoĐess A gƌeeŵeŶt. These tƌiďes ǁeƌe . uhu Daƌo, 1 uƌaliŶgi, ‘oha aŶd 
KoĐhiaďolo. The t ƌoĐess A gƌeeŵeŶt pƌoǀided foƌ lateƌ iŶĐlusioŶ of aŶǇ additioŶal tƌiďe ideŶtified 
thƌough the statutoƌǇ laŶd aĐƋuisitioŶ pƌoĐess. 9aĐh of the fouƌ tƌiďes Đhose seǀeŶ 
ƌepƌeseŶtatiǀes, iŶĐludiŶg Ϯ ǁoŵeŶ, to sigŶ the fiŶal agƌeeŵeŶt. The fiŶal sigŶiŶg ĐeƌeŵoŶǇ took 
plaĐe at a puďliĐ fuŶĐtioŶ ǁith t ƌiŵe a iŶisteƌ DoƌdoŶ 5aƌĐǇ [ilo. 

“ tatutoƌǇ [aŶd A ĐƋuisitioŶ t ƌoĐess 

The pƌoĐess agƌeeŵeŶt pƌoǀided the ǁƌitteŶ ĐoŶseŶt of the ideŶtified / oƌe [aŶd Tƌiď es to 
pƌoĐeed ǁith a statutoƌǇ aĐƋuisitioŶ pƌoĐess. The statutoƌǇ laŶd aĐƋuisitioŶ pƌoĐess iŶĐluded the 
folloǁiŶg keǇ steps: 

 The / oƌe [aŶd ǁas aĐƋuiƌed ďǇ puďliĐatioŶ of a ŶotiĐe, fƌoŵ the a iŶisteƌ of [aŶds aŶd 
I ousiŶg, iŶ the DoǀeƌŶŵeŶt Dazette. The ŶotiĐe aĐƋuiƌiŶg the / oƌe [aŶd ǁas puďlished 
oŶ Ϯϭ A ugust ϮϬϭϰ. 

 The t ƌojeĐt hffiĐe took the folloǁiŶg steps to ďƌiŶg aǁaƌeŶess of the aĐƋuisitioŶ pƌoĐess 
aŶd ƌights to Đlaiŵ ĐoŵpeŶsatioŶ to poteŶtial / oƌe [aŶd iŶteƌest holdeƌs: 
o t uďlishiŶg a full page ŶotiĐe, ŵap aŶd CA v s iŶ the LslaŶd “uŶ aŶd the “oloŵoŶ “taƌ 

;the tǁo laƌgest of “oloŵoŶ LslaŶds͛  ŶeǁspapeƌsͿ; 
o t ostiŶg A ϯ ŶotiĐes aŶd ŵaps at the ďouŶdaƌǇ to the / oƌe [aŶd aŶd iŶ keǇ loĐatioŶs iŶ 

ǀillages iŶ . ahoŵea aŶd a alaŶgo; 
o t ostiŶg A ϯ ŶotiĐes aŶd ŵaps at DuadalĐaŶal t ƌoǀiŶĐial headƋuaƌteƌs; 
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o TƌaiŶiŶg ĐoŵŵuŶitǇ eduĐatoƌs to speak iŶ ǀillages iŶ aŶd aƌouŶd the aƌea aďout the 
aĐƋuisitioŶ pƌoĐess aŶd pƌoǀidiŶg eduĐatoƌs ǁith A ϯ laŵiŶated gƌaphiĐ iŶfoƌŵatioŶ 
sheets; 

o 5eliǀeƌiŶg letteƌs to ƌepƌeseŶtatiǀes of eaĐh of the Ϯϳ tƌiďes ƌegisteƌed iŶ . ahoŵea 
aŶd a alaŶgo settiŶg out the aĐƋuisitioŶ aŶd ĐoŵpeŶsatioŶ Đlaiŵ pƌoĐess ;statutoƌǇ 
ƌeƋuiƌeŵeŶtͿ. 

 Tƌiďes ĐlaiŵiŶg aŶ iŶteƌest iŶ the laŶd ǁeƌe giǀeŶ ϯ ŵoŶths to suďŵit ǁƌitteŶ Đlaiŵs foƌ 
ĐoŵpeŶsatioŶ foƌ the ǀalue of theiƌ iŶteƌest iŶ the laŶd. The statutoƌǇ pƌoĐess pƌoǀides 
that ĐlaiŵaŶts ŵaǇ seek assistaŶĐe fƌoŵ the t ƌoǀiŶĐial “eĐƌetaƌǇ foƌ DuadalĐaŶal 
t ƌoǀiŶĐe. The t ƌojeĐt hffiĐe pƌoǀided the folloǁiŶg assistaŶĐe foƌ ĐoŵpeŶsatioŶ 
ĐlaiŵaŶts: 
- [egal assistaŶĐe foƌ the ideŶtfied / oƌe [aŶd Tƌiďes thƌough [ A [ “ U ; 
- [egal assistaŶĐe foƌ all otheƌ ĐlaiŵaŶts thƌough the t ƌojeĐt hffiĐe fuŶdiŶg aŶ 

iŶdepeŶdeŶt pƌiǀate laǁǇeƌ, ĐhoseŶ aŶd eŶgaged ďǇ the t ƌoǀiŶĐial “eĐƌetaƌǇ foƌ 
DuadalĐaŶal t ƌoǀiŶĐe; aŶd 

- CuŶds foƌ aŶ iŶdepeŶdeŶt ǀalueƌ, eŶgaged ď Ǉ the / oƌe [aŶd Tƌiďes, to ǀalue the 
ĐoŵpeŶsatioŶ paǇaďle foƌ pƌiŵaƌǇ oǁŶeƌship iŶteƌests iŶ the / oƌe [aŶd. 

 The / oŵŵissioŶeƌ of [aŶds ƌeĐeiǀed ŶiŶe Đlaiŵs fƌoŵ eight tƌiďes. Couƌ of these Đlaiŵs 
ǁeƌe pƌepaƌed ďǇ the tƌiďes ǁho ǁeƌe sigŶatoƌies to the t ƌoĐess A gƌeeŵeŶt, of ǁhiĐh 
thƌee sought assistaŶĐe fƌoŵ [ A [ “ U . Ciǀe Đlaiŵs ǁeƌe pƌepaƌed ďǇ fouƌ tƌiďes ǁho ǁeƌe 
Ŷot ideŶtified thƌough the . [L/  pƌoĐess. These tƌiďes ƌeĐeiǀed assistaŶĐe fƌoŵ aŶ 
iŶdepeŶdeŶt pƌiǀate laǁǇeƌ eŶgaged thƌough the t ƌoǀiŶĐial “eĐƌetaƌǇ foƌ DuadalaĐaŶal. 

 LŶ aĐĐoƌdaŶĐe ǁith the statutoƌǇ pƌoĐess, the / oŵŵissioŶeƌ of [aŶds assessed eaĐh Đlaiŵ 
aŶd deteƌŵiŶed: 
;aͿ the ĐustoŵaƌǇ oǁŶeƌs of iŶteƌests iŶ the aĐƋuiƌed laŶd; aŶd  
;ďͿ the ǀalue of eaĐh iŶteƌest.  

 The / oŵŵissioŶeƌ of [aŶds assessŵeŶt pƌoǀided aŶ offeƌ of ĐoŵpeŶsatioŶ to fiǀe tƌiďes. 
These tƌiďes ǁeƌe the fouƌ pƌoĐess agƌeeŵeŶt sigŶatoƌǇ tƌiďes, as ǁell as oŶe additioŶal 
ĐlaiŵaŶt, U luŶa “utahuƌi.  

 LŶ aĐĐoƌdaŶĐe ǁith the statutoƌǇ pƌoĐess, / laiŵaŶts ǁeƌe pƌoǀided ǁith ŶotiĐe of theiƌ 
offeƌ of aĐĐeptaŶĐe oƌ ƌejeĐtioŶ. botiĐes set out the / laiŵaŶts ƌights to aĐĐept oƌ ƌejeĐt 
the deteƌŵiŶatioŶ, aŶd of the thƌee ŵoŶth I igh / ouƌt appeal peƌiod. 

 bo tƌiďes eleĐted to appeal the / oŵŵissioŶeƌ of [aŶds͛  deteƌŵiŶatioŶ.  
 t ƌoĐess Đoŵplete ϭ WaŶuaƌǇ ϮϬϭϲ. 

 
U luŶa “utahuƌi 

9ǆteŶsiǀe ĐoŶsultatioŶs ǁeƌe held ǁith the U luŶa “utahuƌi tƌiďe folloǁiŶg theiƌ statutoƌǇ 
eŶdoƌseŵeŶt aŶd offeƌ of ĐoŵpeŶsatioŶ uŶdeƌ the statutoƌǇ pƌoĐess. U luŶa “utahuƌi ǁeƌe also 
ĐustoŵaƌǇ oǁŶeƌs of a ƌaiŶ guage ŵoŶitoƌiŶg site aŶd ǁeƌe eǆteŶsiǀelǇ iŶǀolǀed iŶ the t ƌojeĐt foƌ 
ŵaŶǇ Ǉeaƌs. U luŶa “utahuƌi ƌepƌeseŶtatiǀes sigŶed the t ƌoĐess A gƌeeŵeŶt iŶ 5eĐeŵďeƌ ϮϬϭϱ.  
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APPENDI CES  
This report includes all Appendices to the E S IA Main R eport. It contains valuable information such 
as analysis of mitigation measuresb analysis of protected area opportunitiesb and a revie‘ of the 
adoption of community feedbackb etc. Appendi’ sequence in this report is classified in a chronological 
order and reflect the time at ‘hich information ‘as gathered or obtained. 
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Appendi’ A 
Terrestrial E cosystem S ampling S tations  

A .ϭ DeŶeƌal 5esĐƌiptioŶ of I aď itats A loŶg “aŵpliŶg “tatioŶs 
Coordinates of each terrestrial ecology sampling station are described hereinb and coincide 
‘ith the map belo‘ c Location of Aquaticb Fauna and F lora sampling S tations. S tation numbers 
are related to their spatial distribution. S tation C1 is the most upstream station and station C24 
is the farthest from the TR HDP. 

A .ϭ.ϭ U ppeƌ “tƌeaŵ “aŵpliŶg A ƌea 

Upper S tream areas ‘ere primarily covered by undisturbed forests; most terrain ‘as quite 
steep.  

Fauna & F lora C1: Primary lo‘land forest c R iparian vegetation; site is located adjacent to a cliff 
area and is surrounded by undisturbed forest and the river.  

Fauna & F lora C2: Primary lo‘land forest c R iparian vegetation; site is located at a confluence 
of Vohara and Mbeambea rivers; surrounding areas ‘ere forested ho‘ever there is 
evidence of past village settlement.  

Fauna & F lora 3: Primary lo‘land forest c R iparian vegetation; site is located close to Njarimbisu 
R iver. 

Conditions during the sampling of these stations ‘ere ‘et to cloudy and ‘ere deemed not 
optimal for observing fauna as the conditions ‘ould limit the movement of species. 

A .ϭ.Ϯ a iddle TiŶa ‘iǀeƌ “aŵpliŶg A ƌea 
Fauna & F lora C4: Lo‘land forest c R iparian vegetation; site is located in forest ‘ith slight 

disturbance and evidence of timber e’traction.  

Fauna & F lora C5: Lo‘land forest c S econdary regro‘th; site is located on a steep slope and 
covered by forestb ‘ith evidence of disturbance through timber harvesting and past garden 
use.  

Fauna & F lora C6: Lo‘land forest overlapping secondary vegetation; site is located adjacent to 
a village area and is surrounded by gardens and remnant forest.  

Fauna & F lora C7: Lo‘land forest c S econdary regro‘th and riparian vegetation; site is located 
on a flat area that is forested. Ho‘everb there is evidence of disturbance through timber 
harvesting.  

Fauna & F lora C8: Lo‘land forest and riparian vegetation; site is located in a very steep area 
that is forestedb ‘ith evidence of past timber harvesting.  

Fauna & F lora C9: S econdary lo‘land forest; is located in forested areasb ‘ith disturbance due 
to current timber harvesting.  

Fauna & F lora C10: C liff areas are mainly covered in distinct cliff vegetation that lacked larger 
canopy trees but covered ‘ith smaller plants such as ferns and shrubs. The site is located 
on a very steep slope adjacent to the ‘ater. 

Fauna & F lora C11: Old Garden Area c S econdary forest; site is located on a slight slope and 
covered ‘ith gardens and fallo‘ brush land from past garden use.  

Fauna & F lora C12: Lo‘land forest on ridge top; site is located on a ridge adjacent to a steep 
slope to the Tina R iver. It is surrounded by relatively undisturbed forest ‘ith the presence 
of large canopy trees.  

Fauna & F lora C13: R iparian Vegetation; site is located on a steep slope that is forested. 
Ho‘everb there is evidence of disturbances through past timber harvesting.  



 

 

A -ʹ

Fauna & F lora C14: C liff areas are mainly covered in distinct cliff vegetation that lacks larger 
canopy trees. It is covered ‘ith smaller plants such as ferns and shrubs. The site is located 
on a very steep slope adjacent to the ‘ater. 

Fauna & F lora C15: Lo‘land forest on ridge top; site is located in S engue old Tina meander.  

Fauna & F lora C16: Lo‘land forest c S econdary Vegetation; site is located in disturbed forestb 
‘ith evidence of past and current timber harvesting. 

Fauna & F lora C17: Lo‘land forest; site is located on a small hill covered by forest ‘ith 
evidences of timber harvesting and some relatively undisturbed areas.  

Fauna & F lora C18: Lo‘land forest c secondary and riparian vegetation; site is located on a flat 
areas that is surrounded by gardens ‘ith crops of betelnutb banana and coconut. Fallo‘ 
brush land is also evident.  

Fauna & F lora C19: Lo‘land rainforest on ridgetop; site is located on a hill slope surrounded 
by forest ‘ith evidence of disturbance such as past timber harvesting.  

Conditions during sampling ‘ere clear to cloudy and ‘ere deemed optimal for observing fauna.  

A .ϭ.ϯ TƌaŶsŵissioŶ [iŶe “aŵpliŶg A ƌea 
Fauna & F lora C20: Secondary vegetation on open ridgetop overlapping grasslands; S ite is 

located in remnant forest.  

Fauna & F lora C21: Lo‘land forest c open vegetation c secondary regro‘ths; site is located 
bet‘een grasslandb gardens and remnant forest dominated by Canarium nut trees. S ite is 
located along the future transmission line. 

Fauna & F lora C22: Open grassland c S econdary vegetation; site is located on roadside. S ite  
located along the future transmission line. 

Fauna & F lora C23: S econdary vegetation on grassland; site is located bet‘een oil palm 
plantations and grassland intercmi’ed ‘ith gardens. S ite is located along the future 
transmission line. 

Fauna & F lora C24: S econdary vegetation on grassland; S ite is located bet‘een oil palm 
plantation and fallo‘ bush dominated by paper mulberry trees. S ite is located along the 
future transmission line. 

Conditions during sampling ‘ere clear to cloudy and ‘ere deemed optimal for observing fauna. 

A .ϭ.ϰ t ƌeǀious “tatioŶs: “ite A , . , /  

Fauna and F lora ‘as also characterized in the E S IA S coping S tudy prepared by E ntura (2013) 
during a rapid flora assessment. R esults ‘ere obtained for the current E S IA. The follo‘ing 
station description comes from the ES IA Scoping. 

S ite A: The vegetation cover in this site is comprised of lo‘land primary forest treesb riparian 
species and elements of steep ridge forests decorated by different species of palmsb grass 
and shrubs. The overall forest canopy cover is about 80%. 

S ite B: This site appears to be disturbed by human activities such as gardening and is located 
ne’t to Koropa village. As suchb the vegetation cover is mainly lo‘land secondary forest 
‘ith some bigb old treesb colonized ‘ith ferns and palms. The overall forest canopy cover is 
about 60%. 

S ite C : Contains a thin riparian forest belt about ten metres ‘ide ne’t to a very steep ridge ‘ith 
recent land slide on the lo‘er part of S enge village. The site appears to be a flood plain and 
is occupied by secondary regro‘th of small to medium size trees. The overall canopy cover 
is about 50%. 
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The E S IA S coping report provides a list of plant species identified at these three sites. These 
plants ‘ere added to the E S IA flora survey list (see table ne’t section). Ho‘everb it did not 
specify in ‘hich plants ‘ere observed by sample siteb in the flora table ne’t section they are all 
gather under “E S  stations” (E S IA S coping S tations).  
 

A .ϭ.ϱ / ooƌdiŶates 

The follo‘ing table lists all stations coordinates. S ince these stations are terrestrialb river 
chainage is not sho‘n 

Table 1 S tation Coordinates 

Full name S hort 
name Coordinate* Full name S hort 

name Coordinate* 

Fauna & F lora 24 F&F24 S09b44763 
E160b10069 Fauna & F lora 10 F&F10 S 09b55326 

E 160b07375 

Fauna & F lora 23 F&F23 S09b46438 
E160b10502 Fauna & F lora 9 F&F9 S 09b55332 

E 160b08220 

Fauna & F lora 22 F&F22 S09b48518 
E160b11072 Fauna & F lora 8 F&F8 S 09b55342 

E 160b07919 

Fauna & F lora 21 F&F21 S09b52470 
E160b09351 Fauna & F lora 7 F&F7 S 09b55546 

E 160b07742 

Fauna & F lora 20 F&F20 S09b53821 
E160b08854 Fauna & F lora 6 F&F6 S 09b55573 

E 160b07180 

Fauna & F lora 19 F&F19 S09b54159 
E160b08024 Fauna & F lora 5 F&F5 S 09b55717 

E 160b06947 

Fauna & F lora 18 F&F18 S09b54177 
E160b08936 Fauna & F lora 4 F&F4 S 09b55823 

E 160b06667 

Fauna & F lora 17 F&F17 S09b54286 
E160b08677 Fauna & F lora 3 F&F3 S 09b59459 

E 160b03574 

Fauna & F lora 16 F&F16 S09b54466 
E160b08835 Fauna & F lora 2 F&F2 S 09b59487 

E 160b03055 

Fauna & F lora 15 F&F15 S09b54511 
E160b08156 Fauna & F lora 1 F&F1 S 09b59513 

E 160b03469 

Fauna & F lora 14 F&F14 S09b54994 
E160b08048 S tation S ite C  S tation 

S ite C  
S 9b32.812 
E 160b05.060 

Fauna & F lora 13 F&F13 S09b55086 
E160b08124 S tation S ite B S tation 

S ite B 
S 9b33.557 
E 160b03.805 

Fauna & F lora 12 F&F12 S09b55143 
E160b07822 S tation S ite A S tation 

S ite A 
S 9b35.487 
E 160b01.802 

Fauna & F lora 11 F&F11 S09b55270 
E160b08060       
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Appendi’ B 
 

L ist of Amphibian S pecies Occurring in TR HDP S tudy 
Area 

Amphibians of  the S t udy area 
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Bufonidae TR UE  TOADS  

Bufo marinus Cane Toad 

F&F24b F&F7b 
F&F6b F&F5b 
F&F4b F&F9b 
F&F1 

PP c I LC  c c I c c 

Ceratobatrachidae 

Batrachylodes 
vertebralis 

Fauro 
S tickyctoed 
Frog 

F&F6b F&F5b 
F&F4b F&F9b 
F&F11 

PP c c LC  c II S  c c 

Batrachylodes 
elegans 

E legant 
S tickyctoed 
Frog 

 S S ab 
S S b c c LC  c c S  c c 

Ceratobatrachus 
guentheri 

S olomon 
Islands 
E yelash 
Frog 

F&F5b F&F9 PPb 
GR  c c LC  c II S  c c 

Discodeles 
guppyi 

Giant 
Webbed 
Frog 

 

PPb 
S S ab 
S S bb 
GR b 
LK 

c c LC  c c S  F  X  

Discodeles 
malakuna 

Malakuna 
Webbed 
Frog 

F&F1 S S ab 
S S b c S I DD c c S  c c 

Platymantis 
guppyi 

S olomon 
Islands 
Giant 
Treefrog 

F&F1 

S S ab 
S S bb 
GR b 
PP 

c c LC  c c S  c c 

Platymantis 
solomonis 

S olomon 
Wrinkled 
Ground 
Frog 

 S S ab 
PP c c LC  c I S  c c 

Platymantis 
‘eberi 

Weber’s 
Wrinkled 
Ground 
Frog 

F&F6b F&F9 S S ab 
PP c c LC  c  S  c c 

Hylidae TR E E FR OGS  

Litoria lutea 
S olomon 
Island’s 
Treefrog 

 S S a c c VU c c S  c c 

Litoria 
thesaurensis 

Treasury 
Island 
Treefrog 

F&F6 PP c c LC  c c S  c c 

Litoria sp.  F&F5 S S b 
GR  c c c c c S  c c 
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R anidae TRUE  FR OGS  

Hylarana kreffti 
S an 
Cristobal 
Treefrog 

F&F1 GR b 
PP c c LC  c c S  c X  

Potential S pecies: TR HDP E S IA S coping S tudy = S S a=site Ab S Sb=site Bb S S c=site C ; F rogs 
of the S I = PPb Gold R idge R eport = GR b Local Kno‘ledge = LK 

E ndemic: Guadalcanal = Gb S olomon Islands = S Ib Introduced = I 

IUCN R ed List Category: Least Concern = LCb Vulnerable = VU & Data Deficient = DD 

Population Trend: Increasing =I & S table =S  (according to IUC N R ed List Category) 

Local Uses: Food =F  (bush meat) 
1998 Act = Wildlife Protection and Management Act 1998 Schedule I lists the species that are 
prohibited to e’portb S chedule II lists the regulated and controlled species for ‘hich a valid 
permit to e’port such specimen is required 
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Appendi’ C  
 

L ist of R eptile S pecies Occurring in the TRHDP S tudy 
Area 

Rept iles of  t he S tudy area 
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Gekkonidae GE CK OS  

Cyrtodactylus 
salomonensis  

S olomons 
Bentctoed 
Gecko 

 MMb 
GR c S I NT c II S  c c 

Cyrtodactylus 
biordinis 

Guadalcanal 
Bo‘cfingered 
Gecko 

 MMb LK c G LC  c c S  c c 

Gehyra 
oceanica 

Oceanic 
Gecko  MMb  c c LC  c  S  c c 

Gekko vittatus S ago Gecko  MM c c LC  c II S  c c 

Nactus 
multicarinatus  

S olomons 
S lenderctoed 
Gecko 

F&F4b F&F9 MM c c LC  c c S  c c 

S cincidae S K INK S  

Corucia zebrata Prehensilec
tailed S kink  

S S ab 
S S b 
MMb LK 

c S I NT II II D F  c 

E moia 
cyanogaster 

GreeencBellied 
Tree S kink  

MMb 
S S ab 
S S b 

c c LC  c c S  c c 

E moia cyanura 
Bro‘nctailed 
Coppercstriped 
S kink 

F&F21b F&F 19 

MMb 
S S ab 
S S bb 
S S cb 
GR 

c c LC  c II S  c c 

E moia nigra Pacific Black 
S kink 

F&F24b F&F 19b 
F&F1b F&F13b 
F&F9 

MMb 
S S ab 
S S bb 
S S cb 
GR b LK 

c c LC  c c S  c c 

E moia 
pseudocyanura 

S olomons 
Bluectailed 
S kink 

F&F20b F&F 19b 
F&F18b F&F 17b 
F&F13b F&F 2b 
F&F1 

MMb 
S S b GR c S I LC  c c S  c c 

E ugongylus 
albofasciolatus  

Whitecbanded 
Giant S kink  MM c c LC  c c S  c c 

Lipinia noctua Moth S kink  MM c c LC  c c S  c c 

Lamprolepsis 
smaragdina 

E merald Tree 
S kink  

MMb 
S S bb 
S S c 

c c LC  c II S  c c 

Prasinohaema 
virens 

Greencblooded 
S kink  MMb 

GR c c LC  c II S  c c 
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S phenomorphus 
bignelli   MM c S I LC  c c S  c c 

S phenomorphus 
concinnatus  

E legant Forest 
S kink  MMb 

GR c c LC  c II S  c c 

S phenomorphus 
solomonis   MMb 

GR c c LC  c II S  c c 

S phenomorphus 
cranei  Crane’s S kink  MMb 

GR c c LC  c c S  c c 

Tribolonotus 
schmidti 

S chmidt’s 
Crocodile 
S kink 

 MMb 
GR c G LC  c c S  c c 

Boidae BOAS  

Candoia 
paulsoni 

S olomons 
Ground Boa  

MMb 
S S b 
GR b LK 

c c LC  II c S  c c 

Colubridae COLUBR ID S NAK E S  

Boiga irregularis Bro‘n Tree 
S nake  S S ab 

GR c c LC  c c S  V c 

Dendrelaphis 
salomonis 

S olomons 
Tree S nake F&F20 MMb 

GRb LK c c LC  c c S  c c 

E lapidae E LAPID S NAK E S  

S alomonelaps 
par 

S olomons R ed 
Krait  

MMb 
S S ab 
GR b LK 

c c LC  c c S  V c 

Potential S pecies: TR HDP E S IA S coping S tudy = S S a=site Ab S S b=site Bb S S c=site C ;  
R eptiles of the S olomon Islands = MMb Gold R idge Report = GR b Local Kno‘ledge = LK 

E ndemic: Guadalcanal = Gb S olomon Islands = S I 

IUCN R ed List Category: Least Concern = LC b Near Threatened = NT 

CITE S  Appendi’ for international trade of species: II = may be authorized by the granting of an 
e’port permit 

Population Trend: Decreasing =D & S table =S  (according to IUCN R ed List Category) 

Local Uses / Venomousb Food =F  (bush meat)b V= Venomous 
1998 Act: Wildlife Protection and Management Act 1998. S chedule I lists the species that are 
prohibited to e’portsb S chedule II lists the regulated and controlled species for ‘hich a valid 
permit to e’port such specimen is required 
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Appendix D 

L ist of Bird S pecies Occurring in the TR HDP S tudy 
Area and Their S tatus / Vulnerability 

Birds of  t he S tudy area 
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Ardeidae HE RONS . Diet: mainly fishb but also amphibianb reptileb small mammalb insect 

Nycticorax 
caledonicus 
mandibularis 

Nankeen 
Night Heron 

F&F6b F&F5b 
F&F4b F&F10 

S S ab 
S S bb 
S S cb 
GDb 
MT 

c c LC  c  S  c R  

E gretta s. sacra 
Pacific R eef 
Heron 

F&F22 GD c c LC  c  S  c R  

Phalacrocoracidae COR MOR ANTS . Diet: mainly fishb but also amphibian and aquatic insects 

Microcarbo m. 
melanoleucos 

Little Pied 
Cormorant 

F&F7b F&F6b 
F&F5b F&F4b 
F&F2 

S S ab 
S S bb 
S S c 
GD 

c c LC  c  S  c R  

Anatidae DUCK S . Diet: detritivores 

Anas 
superciliosa 

Pacific Black 
Duck 

 

S S ab 
S S bb 
S S cb 
MTb 
GD 

c c LC  c  S  F  R  

Accipitridae HAWK S  and E AGLE S . Diet: fishb large insectsb birdsb mammalsb amphibians 

Haliastur indus 
flavirostris 

Brahminy 
Kite 

F&F5b F&F12 

S S bb 
S S cb 
MTb 
GDb 
GR 

c S I LC  II  D c U 

Aviceda 
subcristata 
proxima 

Pacific Baza  
MTb 
GDb 
LK 

c S I LC  II  S  c U 

Accipiter 
novaehollandia
e pulchellus 

Variable 
Goshawk 

F&F2 
MTb 
GD 

c G LC  II  D c U 
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Accipiter 
meyerianus 

Meyer’s 
Goshawk 

F&F22 
MTb 
GDb 
GR 

c c LC  II I D c U 

Haliaeetus 
sanfordi 

S olomon 
S eacE agle 

F&F20b F&F 2 
MTb 
GD 

c S I 
V
U 

II I D c U 

Megapodiidae ME GAPODE S . Diet: fruitsb seedsb insects and other invertebrates 

Megapodius 
eremita 

Melanesian 
S crub F owl 

 

S S ab 
S S bb 
MTb 
GDb 
LK 

c c LC  c  D F  F  

Turnicidae BUTTONQUAIL S . Diet: invertebrates 

Turnix 
maculosa 
salamonis 

R edcbacked 
ButtoncQuail 

 
MTb 
GD 

c S I LC  c  D F  c 

R allidae R AILS . Diet: herbivoresb omnivores 

Gallirallus 
philippensis 
christophori 

Buffcbanded 
R ail 

F&F22 
MTb 
GDb 
LK 

c S I LC  c  S  F  c 

Nesoclopeus w. 
woodfordi 

Woodford’s 
R ail 

F&F24b F&F 22 
MTb 
GDb 
LK 

c G 
N
T 

c I D F  F  

Amaurornis 
moluccanus sp. 

Palecvented 
Bushchen 

F&F6 
MTb 
GDb 
LK 

c S I LC  c  S  F  F  

Porphyrio p. 
samoensis 

Purple 
S wamp hen 

F&F22 

GDb 
S S bb 
S S cb 
LK 

c c     F  R  

S colopacidae S ANDPIPE R S  and CURL E WS . Diet: S mall fishb crustaceansb frogs 

Actitis 
hypoleucos 

Common 
S andpiper 

F&F7b F&F5b 
F&F4 

MTb 
GDb 
LK 

X  c LC  c  D CI R  

Columbidae PIGE ONS . Diet: S eeds and fruits 

Ptilinopus s. 
superbus 

S uperb Fruitc
Dove 

 
MTb 
GDb 
GR 

c c LC  c  S  F  F  
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Ptilinopus 
solomonensis 
ocularis 

Y ellowc
bibbed Fruitc
Dove 

 
MTb 
GDb 
GR 

c G LC  c I S  F  F  

Ptilinopus viridis 
lewisii 

C laretc
breasted 
F ruitcDove 

 
MTb 
GDb 
GR 

c c LC  c  S  F  F  

Ducula 
rubricera rufigila 

R edcknobbed 
Imperial 
Pigeon 

F&F21b F&F 19b 
F&F12b F&F 18b 
F&F17b F&F 6b 
F&F5b F&F9b 
F&F16 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c S I 
N
T 

c  D F  F  

Ducula p. 
pistrinaria 

Island 
Imperial 
Pigeon 

 
MTb 
GD 

c c LC  c  S  F  F  

Gymnophaps 
solomonensis 

Pale 
Mountain 
Pigeon 

 
MTb 
GD 

c c LC  c  S  F  F  

Macropygia 
mackinlayi 
arossi 

Mackinlay's 
CuckoocDove 

F&F8b F&F2b 
F&F1 

S S ab 
S S bb 
MTb 
GD 

c c LC  c  S  F  F  

R einwardtoena 
crassirostris 

Crested 
CuckoocDove 

F&F16 
S S ab 
MTb 
GD 

c c 
N
T 

c  D F  F  

Chalcophaps 
stephani 
mortoni 

S tephan’s 
Dove 

 

S S bb 
S S cb 
MTb 
GDb 
GR 

c S I LC  c  S  F  F  

Cacatuidae COCK ATOOS . Diet: seeds and fruits 

Cacatua 
ducorpsi 

Ducorp’s 
Cockatoo 

F&F20b F&F 19b 
F&F2b F&F1 

S S ab 
S S bb 
S S cb 
MTb 
CDb 
GR 

c c c II II S  c U 

Psittacidae PAR R OTS . Diet: seedsb nutsb fruits 
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Chalcopsitta 
cardinalis 

Cardinal Lory  

S S ab 
S S bb 
S S cb 
MTb 
GDb 
GRb 
LK 

c S I LC  II II S  c U 

Trichoglossus 
haematodus 
massena 

Coconut 
Lorikeet 

F&F21b F&F 16b 
F&F2b F&F1 

S S ab 
S S bb 
S S cb 
MTb 
GDb 
LK 

c c LC  II II D c U 

Lorius 
chlorocercus 

Y ellowc
bibbed Lory 

F&F18b F&F 17b 
F&F7b F&F5b 
F&F9b F&F1 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c S I LC  II II S  c F  

Charmosyna 
margarethae 

Duchess 
Lorikeet 

 
MTb 
GDb 
GR 

c c 
N
T 

II I D c F  

Micropsitta 
finschii aolae 

F insch’s 
Pigmy Parrot 

F&F16 

MTb 
GDb 
GRb 
LK 

c S I LC  II I S  c F  

E clectus roratus 
solomonensis 

E clectus 
Parrot 

F&F1 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c c LC  II II D c U 

Geoffroyus h. 
heteroclitus 

S ong Parrot  
MTb 
GDb 
GR 

c c LC  II I S  c U 

Cuculidae CUCK OOS . Diet: insect 

Cacomantis 
variolosus 
addendus 

Brush 
Cuckoo 

 
MTb 
GDb 
GR 

c c LC  c  S  c U 
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Centropus m. 
milo 

Buffcheaded 
Coucal 

F&F22b F&F 21b 
F&F20b F&F 19b 
F&F18b F&F 9 

S S ab 
S S bb 
MTb 
GDb 
GR 

c S I LC  c  S  c F  

S trigidae OWLS . Diet: insect and small mammal 

Ninox jacquinoti 
granti 

Guadalcanal  
Boobook 

 
MTb 
GDb 
GR 

c G LC  II  S  c U 

Apodidae S WIFTS . Diet: insect 

Aerodramus 
vanikorensis 
lugubris 

Uniform 
S wiftlet 

F&F24b F&F 22b 
F&F9b F&F1b 

MTb 
GD 

c c LC  c  S  c U 

Collocalia 
esculenta becki 

Glossy 
S wiftlet 

F&F6b F&F5b 
F&F4b F&F9b 
F&F8b F&F14b 
F&F10b F&F 2b 
F&F1 

S S ab 
S S bb 
S S cb 
MTb 
GDb 
GRb 

c S I LC  c  S  c U 

Hemiprocnidae TRE E S WIFTS . Diet: insect 

Hemiprocne 
mystacea 
woodfordiana 

Moustached 
TreecS wift 

 
MTb 
GDb 
GR 

c c LC  c  S  c G 

Coraciidae R OLL E RS . Diet: insect 

E urystomus 
orientalis 
solomonensis 

Dollar Bird  
MTb 
CDb 
GR 

c c LC  c  D c U 

Bucerotidae HOR NBILLS . Diet: fruits (figs) and small animals 

Aceros plicatus 
mendanae 

Blyth’s 
Hornbill 

F&F7b F&F5b 
F&F18b F&F 9b 
F&F11b F&F 8b 
F&F2b F&F1 

S S ab 
S S bb 
S S cb 
MTb 
GDb 
GRb 
LK 

c S I LC  II  D c F  

A lcedinidae K INGFIS HE R S . Diet: mainly fish but also wetland insects 
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Alcedo atthis 
salomonensis 

Common 
(R iver) 
Kingfisher 

F&F1 

S S ab 
S S bb 
S S cb 
MTb 
GDb 
GR 

c c LC  c  S  c R  

Ceyx lepidus 
nigromaxilla 

Variable 
Dwarf 
Kingfisher 

F&F5b F&F8 
MTb 
GDb 
GR 

c G LC  c  D c R  

Todiramphus 
chloris alberti 

Collared 
Kingfisher 

 
MTb 
GDb 
GR 

c c LC  c  D c R  

Todiramphus 
leucopygius 

Ultramarine 
Kingfisher 

 
MTb 
GDb 
GR 

c c LC  c  S  c R  

Hirundinidae S WALL OWS . Diet: insect 

Hirundo tahitica 
subfusca 

Pacific 
S wallow 

 

S S bb 
S S cb 
MTb 
GD 

c c LC  c  I c G 

Campephagidae C UCK OOS HR IK E S  and TR ILLE R S . Diet: insect 

Coracina 
lineata pusilla 

Barred 
Cuckooc
shrike 

 
MTb 
GDb 
GR 

c c LC  c  S  c U 

Coracina 
papuensis 
elegans 

Whitecbellied 
Cuckooc
S hrike 

F&F21 

S S bb 
S S cb 
MTb 
GDb 
GR 

c S I LC  c  I c U 

Coracina h. 
holopolia 

S olomon 
Cuckooc
S hrike 

 
MTb 
GDb 
GR 

c c 
N
T 

c  D c U 

Coracina 
tenuirostris 
erythropygia 

Common 
C icadabird 

F&F6 
MTb 
GDb 
GR 

c S I LC  c  S  c F  

R hipiduridae F ANTAILS . Diet: insect 
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R hipidura 
leucophrys 
melaleuca 

Willie Wagtail 
F&F5b F&F4b 
F&F8b F&F14b 
F&F2b F&F1 

S S ab 
S S bb 
S S cb 
MTb 
GDb 
GR 

c c LC  c  I c G 

R hipidura c. 
cockerelli 

Cockerell’s 
F antail 

 
MTb 
GDb 
GR 

c G 
N
T 

c  D c F  

R hipidura 
rufifrons 
rufofronta 

R ufous 
F antail 

 
MTb 
GDb 
GR 

c G LC  c  D c F  

Monarchidae MONAR CHS . Diet: insect 

Monarcha c. 
castaneiventris 

Chestnutc
bellied 
Monarch 

F&F5b F&F8 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c S I LC  c  D c U 

Monarcha b. 
barbatus 

S olomons 
Monarch 

F&F5b F&F9 

MTb 
GDb 
GRb 
LK 

c S I 
N
T 

c  D c F  

Myiagra f. 
ferrocyanea 

S teelcblue 
F lycatcher 

F&F5b F&F1 
MTb 
GDb 
GR 

c S I LC  c  S  c U 

Pachycephalidae WHIS TLE RS . Diet: insect 

Pachycephala 
pectoralis 
cinnamomea 

Golden 
Whistler 

F&F17b F&F 6b 
F&F4b F&F9 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c G LC  c  S  c F  

Dicaeidae FLOWE RPE CK E R S . Diet: insect and fruits 

Dicaeum 
aeneum becki 

Midget 
F lowerpecker 

F&F12b F&F 7b 
F&F5b F&F4b 
F&F9b F&F14b 
F&F10b F&F 1 

MTb 
GDb 
GR 

c G LC  c  S  c U 

Nectariniidae S UNBIRDS . Diet: nectar and insect 
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Nectarinia 
jugularis 
flavigastra 

Olivecbacked 
S unbird 

F&F21b F&F 2 

S S ab 
S S bb 
S S cb 
MTb 
GD 

c c LC  c  S  c U 

Meliphagidae HONE Y E ATE R S . Diet: nectar 

Myzomela 
melanocephala 

Blackcheaded 
Myzomela 

F&F9b F&F8b 
F&F1 

MTb 
GDb 
GR 

c G LC  c  D c U 

S turnidae S TAR LINGS . Diet: insect and fruits 

Aplornis 
cantoroides 

S inging 
S tarling 

 

S S ab 
S S bb 
MTb 
GDb 
GR 

c c LC  c  S  c U 

Aplornis grandis 
macrura 

Brownc
winged 
S tarling 

F&F6b F&F5b 
F&F10 

MTb 
GDb 
GR 

c G LC  c  S  c U 

Aplornis 
metallicus nitida 

Metallic 
S tarling 

F&F5b F&F9 

S S ab 
S S bb 
MTb 
GD 

c c LC  c  S  c U 

Aplornis 
brunneicapilla 

Whiteceyed 
S tarling 

 
MTb 
GDb 
GR 

c S I 
E
N 

c  D c U 

Acridotheres 
tristis 

Common 
Myna 

F&F22 
MTb 
GD 

c I LC  c  I c U 

Mino kreffti 
sanfordi 

Longctailed 
Myna 

F&F21b F&F 20b 
F&F19b F&F 17b 
F&F5 

S S b 
MTb 
GDb 
GR 

c S I LC  c  S  c U 

Corvidae CROWS . Diet: omnivores 

Corvus 
woodfordi 

Whitecbilled 
Crow 

F&F12b F&F 18b 
F&F16b F&F 1 

S S ab 
S S bb 
MTb 
GDb 
GRb 
LK 

c S I LC  c  S  c F  



 

 

D-ͻ

Potential S pecies: TR HDP ES IA S coping S tudy = S S a=site Ab S S b=site Bb S S c=site C ;  Birds 
of Melanesia = GDb Guadalcanal Island Bird Checklist = MTb Gold R idge R eport = GR b Local 
Knowledge = LK 

E ndemic: Guadalcanal = Gb S olomon Islands = S Ib Introduced = I 

IUCN R ed List Categoryb Least C oncern = LC b Near Threatened = NTb Vulnerable = VUb 
E ndangered = E N & Data Deficient = DD 

CITE S  Appendix for international trade of speciesb II = may be authorized by the granting of an 
export permit 

Population Trend: Increasing =Ib Decreasing =D & S table =S  (according to IUCN R ed List 
Category) 

Local Uses: Food =F  (bush meat) & C ultural Importance = C I 

1998 Act: Wildlife Protection and Management Act 1998. S chedule I lists the species that are 
prohibited to exportsb S chedule II lists the regulated and controlled species for which a valid 
permit to export such specimen is required 

Habitat: R : river dependentb U : Ubiquist (forest edgeb grasslandb riverine)b F  : forest interiorb 
G :Grassland 

 

The most important bird species and subspecies based on their C ITE S  or IUCN (R ed List) 
statusb or endemicityb are identified belowb along with their relative vulnerability to the Project: 

. ankeen . qght  ( eron ȋ. yc tqc orax c aled onqc u s m and qbu larqsȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se of qts d epend enc e on the rqver system , w here qt feed s on 
sm all fqsh and  shrqm p, and  bec au se the su b-spec qes qs also a 3olom on )sland s end em qc  
ȋDu tson, -ʹͳͳȌ. 4hqs heron qs fou nd  c lose to w ater, espec qally along rqvers w qth forested  
m argqns, su c h as the 4qna 2qver, and  qs fou nd  qn rqparqan habqtats. 4he follow qng photo of 
a heron footprqnt w as observed  d u rqng the fqeld  sam plqng. b oss of habqtat for breed qng and  
feed qng for thqs spec qes m ay oc c u r d u e to 0rorec t c onstru c tqon ac tqvqtqes. ( ow ever, the 
c reatqon of a reservoqr m ay qnc rease m qc ro-habqtats for feed qng.  

Nankeen Night  Heron f oot print  
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b qt tle 0qed  Corm orant  ȋc qc roc arbo m . m elanoleu c osȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts d epend enc e on the rqver system , w here qt feed s on sm all fqsh and  
shrqm p. )t qs fou nd  along large rqvers and  nests qn large trees besqd e w ater ȋDu tson, ʹ -ͳͳȌ. 
4hqs c orm orant qs fou nd  qn rqparqan habqtats. b oss of habqtat for breed qng and  feed qng for 
thqs spec qes m ay oc c u r d u e to prorec t c onstru c tqon ac tqvqtqes. ( ow ever, the c reatqon of a 
reservoqr m ay qnc rease m qc ro-habqtats for feed qng.  

0ac qfqc  B lac k D u c k ȋA nas su perc qlqosaȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts d epend enc e on the rqver system  for feed qng and  breed qng ȋDu tson, -ʹͳͳȌ. 
4hqs d u c k qs also hu nted  opportu nqstqc ally as a sou rc e of food  by qnhabqtants of loc al 
c om m u nqtqes. )t qs fou nd  qn rqparqan habqtats. b oss of habqtat for thqs spec qes m ay oc c u r 
d u e to prorec t c onstru c tqon ac tqvqtqes. ( ow ever, the c reatqon of a reservoqr m ay c reate 
m qc ro-habqtats for feed qng.  

B rahm qny K qte ȋ( alqast u r qnd u s flavqrostrqsȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  bec au se qt qs 
also a 3olom on )sland s end em qc  ȋDu tson, -ʹͳͳȌ. )t qs the c om m onest raptor qn the 
3olom on )sland s and  qs fou nd  throu ghou t a w qd e range of habqtats, qnc lu d qng the entqre 
stu d y area. 4hqs raptor feed s m aqnly on sm aller bqrd s. )t qs not threatened . 4he 0rorec t w qll 
lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

0ac qfqc  B az a ȋA vqc ed a su bc rqstata proxqm aȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, ʹ -ͳ͵Ȍ and  bec au se qt qs also end em qc  
to the 3olom on )sland s ȋDu tson ʹ -ͳͳȌ. )t qs a c om m on spec qes fou nd  qn forest habqtats, bu t 
m ay also be observed  throu ghou t the entqre range of the stu d y area. 4hqs raptor feed s 
m aqnly on sm aller bqrd s and  lqz ard s. )t qs not threatened . 4he 0rorec t  w qll lqkely have only 
m qnqm al qm pac t on thqs spec qes of bqrd .  

6arqable ' oshaw k ȋA c c qpqter novaeholland qae pu lc hellu sȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  
bec au se qt qs also end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4he c om m onest haw k qn the 
regqon, qt qs fou nd  qn forest habqtats, and  qs often be seen throu ghou t the entqre range of 
the stu d y area. 4hqs raptor feed s m aqnly on sm aller bqrd s and  lqz ard s. )t qs not threatened . 
4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

c eyer’s ' oshaw k ȋA c c qpqter m eyerqanu sȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ. )t qs an u nc om m on spec qes 
fou nd  qn forest habqtats ȋDu tson, ʹ -ͳͳȌ bu t qs c an be seen throu ghou t the entqre range of 
the stu d y area ȋsee photoȌ. 4hqs raptor feed s m aqnly on sm aller bqrd s and  lqz ard s. )t m ay 
be loc ally threatened . 4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of 
bqrd .  



 

 

D-ͳͳ

Meyer’s Goshawk 

 

3olom on 3ea-%agle ȋ( alqaeet u s sanford qȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, ʹ -ͳ͵Ȍ and  qts vu lnerabqlqty based  on 
the )5C.  2ed  b qst assessm ent ȋ)5C.  ʹ -ͳ͵Ȍ. )t qs also qm portant d u e to qt beqng end em qc  to 
the 3olom on )sland s ȋDu tson, -ʹͳͳȌ. 4hqs eagle qs w qd e rangqng, from  c oast to u pland  
forests, and  qs fou nd  throu ghou t the entqre stu d y area. )t feed s m aqnly on pqgeons, d oves, 
fqsh, possu m s and  lqz ard s. )t qs c onsqd ered  to be rare. 4he 0rorec t w qll lqkely have only 
m qnqm al qm pac t on thqs spec qes of bqrd .  

2ed -bac ked  B u t ton-1 u aql ȋ4u rnqx m ac u losu s salom onqsȌ - 4hqs spec qes of qu aql qf 
fou nd  qn grassland ȋDu tson, ʹ -ͳͳȌ. )t qs loc ally c om m on, bu t m ay also be loc ally threatened  
d u e to habqtat d qstu rbanc e and  opportu nqstqc  hu ntqng by qnhabqtants of loc al c om m u nqtqes 
for food . 4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

' u ad alc anal 2aql ȋ( ypotaenqd qa  w ood ford qȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se end em qc  to ' u ad alc anal ȋDu tson, ʹ -ͳͳȌ, and  qs c lassqfqed  as beqng . ear 
4hreatened  by )5C. ’s 2ed  b qst ȋ)5C. , ʹ -ͳ͵Ȍ. )t qs opportu nqstqc ally hu nted  by qnhabqtants 
of loc al c om m u nqtqes as a sou rc e of food . 4he qm pac ts of the hyd ropow er prorec t on thqs 
rare and  threatened  raql shou ld  be m qnqm al d u e to m qnqm al qm pac ts that prorec t qs 
expec ted  to have on the grassland  habqtat w here thqs spec qes oc c u rs.  

Com m on 3and pqper ȋA c tqtqs hypoleu c osȌ - 4hqs bqrd  qs d eem ed  very ec ologqc ally 
qm portant bec au se qt qs a m qgratory spec qes, and  also bec au se qt qs d epend ent on the rqver 
system  ȋDu tson, -ʹͳͳȌ. )t breed s qn the northern hem qsphere from  c ay to Ju ne, w hen qt 
qs absent from  the 3olom on )sland s. 0ossqble breed qng d estqnatqons for thqs spec qes of bqrd  
qnc lu d es 2u ssqa, Korea and  Japan ȋB qrd b qfe, ʹ -ͳ͵Ȍ. 4hqs sand pqper qs w ater d epend ent and  
feed s on larval qnsec ts, spqd ers, m ollu sks, snaqls, c ru stac eans, annelqd s, frogs, toad s, 
tad poles and  sm all fqsh, as w ell as plant m aterqal, qnc lu d qng seed sȌ. 4hqs bqrd  qs also a 
c u ltu rally qm portant as qts feathers are belqeved  to gqve extra strength or lu c k qf obtaqned . 
4hqs c om m on spec qes qs u su ally solqtary and  qs also terrqtorqal ȋsee photoȌ. b oss of habqtat 
for thqs spec qes m ay oc c u r d u e to the 0rorec t.  ( ow ever the c reatqon of a reservoqr m ay 
qnc rease m qc ro-habqtats for feed qng.  
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Common S andpiper 

 

9ellow -bqbbed  &ru qt-D ove ȋ0tqlqnopu s solom onensqs oc u larqsȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se qt qs end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. )t qs also 
opportu nqstqc ally hu nted  by qnhabqtants of loc al c om m u nqtqes as a sou rc e of food . 4hqs 
d ove qs fou nd  qn u pland  habqtats and  feed s on fru qts and  nu ts. )t qs not threatened .  4he 
0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

D u c orp’s Coc katoo ȋCac at u a d u c orpsqȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  also bec au se qt qs 
end em qc  to the 3olom on )sland s ȋDu tson, -ʹͳͳȌ. 4hqs c om m on c oc katoo qs fou nd  qn m ost 
areas w here large trees are fou nd , so all habqtats exc ept grassland  and  oql palm  
plantatqons shou ld  c ontaqn thqs spec qes. 4hqs c oc katoo feed s on fru qt, nu ts and  seed s of 
trees. )t qs not threatened . 4he 0rorec t  w qll lqkely have only m qnqm al qm pac t  on thqs spec qes 
of bqrd .  

Card qnal b ory ȋChalc opsqt ta c ard qnalqsȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  also bec au se qt qs 
end em qc  to the 3olom on )sland s ȋDu tson, -ʹͳͳȌ. 4hqs c om m on lory qs fou nd  throu ghou t 
all habqtat types qn the stu d y area, and  has a preferenc e for large flow erqng or fru qtqng 
trees. 4hqs bqrd  qs not threatened . 4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs 
spec qes of bqrd .  

Coc onu t  b orqkeet  ȋ4rqc hoglossu s haem atod u s m assenaȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ 
ȋDu tson, -ʹͳͳȌ. 4hqs abu nd ant lorqkeet qs fou nd  throu ghou t all habqtat types qn the stu d y 
area, and  has a preferenc e for large flow erqng or fru qtqng trees. 4hqs bqrd  qs not threatened . 
4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

9ellow -bqbbed  b ory ȋb orqu s c hloroc erc u sȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  also bec au se qt qs 
end em qc  to the 3olom on )sland s ȋDu tson, -ʹͳͳȌ. 4hqs c om m on lory qs fou nd  throu ghou t 
all habqtat types qn the stu d y area, and  has a preferenc e for large flow erqng or fru qtqng 
trees. 4hqs bqrd  m ay be threatened  by loggqng, and  possqble qm pac ts from  the hyd ropow er 
prorec t c ou ld  resu lt from  forest c learqng along the ac c ess road s.  
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D u c hess b orqkeet  ȋCharm osyna m argarethaeȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ ȋDu tson, -ʹͳͳȌ. 
4hqs spec qes qs also lqsted  as . ear 4hreatened  by )5C. ’s 2ed  b qst ȋ)5C. , -ʹͳ͵Ȍ. 4hqs 
lorqkeet qs c om m on qn u pland  habqtats espec qally on flow erqng trees. 4herefore, qt m ay be 
affec ted  by forest c learqng along the ac c ess road s.  

&qnsc h’s 0ygm y 0arrot  ȋc qc ropsqtta fqnsc hqq aolaeȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  also bec au se 
qt qs end em qc  to the 3olom on )sland s ȋDu tson, ʹ -ͳͳȌ. 4hqs parrot qs fou nd  qn forest habqtats 
and  feed s on sm all term qtes fou nd  qn the bark of large forest trees. 4hqs c om m on spec qes 
qs not threatened .  4he 0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

%c lec t u s 0arrot  ȋ%c lec t u s rorat u s solom onensqsȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, ʹ -ͳ͵Ȍ. 4hqs qs a c om m on 
parrot that c an be fou nd  qn a w qd e varqety of habqtats, from  forests to gard ens, and  feed s 
on w qld  and  c u ltqvated  fru qts, su c h as banana’s ȋDu tson, -ʹͳͳȌ. )t qs not threatened . 4he 
0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

3ong 0arrot  ȋ' eoffroyu s h. heteroc lqt u sȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, ʹ -ͳ͵Ȍ. 4hqs qs an u nc om m on parrot 
that c an be fou nd  qn a w qd e varqety of habqtats from  forests to gard ens, and  feed s on fru qts 
and  seed s of trees ȋDu tson, -ʹͳͳȌ. )t qs not threatened . 4he 0rorec t  w qll lqkely have only 
m qnqm al qm pac t on thqs spec qes of bqrd .  

' u ad alc anal B oobook ȋ. qnox grantqȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally qm portant 
bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C, -ʹͳ͵Ȍ, and  also bec au se qt qs 
end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4hqs ow l qs c om m on qn forest habqtats, w here qt  
feed s on qnsec ts.  )t  qs globally vu lnerable. 4he 0rorec t w qll lqkely have only m qnqm al qm pac t 
on thqs spec qes of bqrd .  

B lyth’s ( ornbqll ȋA c eros plqc at u s m end anaeȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se of qts C)4%3 protec tqon statu s ȋ5. %0-7 Cc C -ʹͳ͵Ȍ, and  also bec au se 
qt qs end em qc  to the 3olom on )sland s ȋDu tson -ʹͳͳȌ. 4hqs c om m on hornbqll qs fou nd  qn 
forest habqtats and  qs not c onsqd ered  as threatened . )t feed s on forest fru qts and  nu ts. 4he 
0rorec t w qll lqkely have only m qnqm al qm pac t on thqs spec qes of bqrd .  

Com m on ȋ2qverȌ Kqngfqsher ȋA lc ed o atthqs salom onensqsȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se of qts d epend enc e on the rqver system  for feed qng on fqsh 
ȋDu tson -ʹͳͳȌ. 4hqs kqngfqsher qs relatqvely u nc om m on and  c an be fou nd  besqd e stream s 
and  large rqvers qn the rqparqan habqtat. )t qs not threatened . b oss of m qc ro-w etland s 
d ow nstream  of the d am  d u e to prorec t operatqon, and  loss of fqsh prod u c tqvqty u pstream  
of the d am  qf fqsh passage qs not m aqntaqned , m ay resu lt qn the d qsappearanc e of thqs 
kqngfqsher from  the u pper c atc hm ent, sqnc e qts d qet qs m aqnly c om prqsed  of fqsh.  
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6arqable D w arf Kqngfqsher ȋCeyx lepqd u s nqgrom axqllaȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se of qts d epend enc e on the rqver system  and  also bec au se qt 
qs end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4hqs kqngfqsher qs relatqvely c om m on and  c an 
be fou nd  besqd e stream s qn rqparqan habqtats ȋsee photoȌ. )t qs not threatened . b oss of 
m qc ro-w etland s d ow nstream  of the d am  d u e to prorec t operatqon, and  loss of fqsh 
prod u c tqvqty u pstream  of the d am  qf fqsh passage qs not m aqntaqned , m ay resu lt qn the 
d qsappearanc e of thqs kqngfqsher from  the u pper c atc hm ent, sqnc e qts d qet qs m aqnly 
c om prqsed  of fqsh.  

Variable Dwarf  Kingf isher 

 

Coc kerell’s &antaql ȋ2hqpqd u ra c . c oc kerellqȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se qt qs end em qc  to ' u ad alc anal qsland  ȋDu tson, -ʹͳͳȌ. 4hqs u nc om m on 
fantaql requ qres u nd qstu rbed  forest habqtat, w here )t  feed s on qnsec ts. )t qs threatened  by 
habqtat d egrad atqon.  4herefore, qm pac ts arqsqng from  prorec t  c onstru c tqon ac tqvqtqes are 
possqble.  

2 u fou s &antaql ȋ2hqpqd u ra ru fqfrons ru fofrontaȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se qs end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4hqs fantaql qs c om m on qn 
forested  habqtats, w here qt feed s on qnsec ts. )t appears not to be threatened . ( ow ever, 
qm pac ts from  prorec t c onstru c tqon ac tqvqtqes are possqble.  

/ rqole 7 hqstler ȋ0ac hyc ephala orqoloqd es c qnnam om eaȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se qt qs end em qc  to ' u ad alc anal ȋDu tson, ʹ -ͳͳȌ. 4he w hqstler 
qs c om m on qn forest habqtats, w here qt feed s on qnsec ts.  )t m ay be threatened  d u e to 
habqtat loss. )m pac ts from  prorec t c onstru c tqon ac tqvqtqes are possqble.  

c qd get  &low erpec ker ȋD qc aeu m  aeneu m  bec kqȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se qs end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4hqs bqrd  qs very c om m on 
qn forest habqtats espec qally on flow erqng plants and  ǲantǳ plants, w here qt feed s on qnsec ts 
lqvqng qn the ant plants. )t  qs not threatened . )m pac ts from  prorec t c onstru c tqon ac tqvqtqes 
are possqble.  



 

 

D-ͳͷ

B lac k-head ed  c yz om ela ȋc yz om ela m elanoc ephalaȌ - 4hqs bqrd  qs d eem ed  
ec ologqc ally qm portant bec au se qt qs end em qc  to ' u ad alc anal ȋDu tson, ʹ -ͳͳȌ. )t qs c om m on 
qn forest habqtats, espec qally on flow erqng plants and  ǲantǳ plants, w here qt feed s on nec tar 
from  flow ers. )t qs not threatened . )m pac ts from  prorec t c onstru c tqon ac tqvqtqes are 
possqble.  

B row n-w qnged  3tarlqng ȋA plornqs grand qs m ac ru raȌ - 4hqs bqrd  qs d eem ed  ec ologqc ally 
qm portant bec au se qt qs end em qc  to ' u ad alc anal ȋDu tson, -ʹͳͳȌ. 4hqs c om m on starlqng qs 
fou nd  qn a w qd e range of habqtats, from  gard ens and  settlem ents, to forest habqtats, w here 
qt feed s on qnsec ts, flow ers and  fru qts. )t qs not threatened . 0ossqble qm pac ts ac c ru qng d u e 
to the 0rorec t  are lqkely m qnqm al, sqnc e qt qs a w qd ely d qstrqbu ted  spec qes.  

7 hqte-eyed  3tarlqng ȋA plornqs bru nneqc apqllaȌ - 4hqs rare bqrd  qs d eem ed  ec ologqc ally 
qm portant, based  on qts c lassqfqc atqon as %nd angered  by )5C. ’s 2ed  b qst ȋ)5C. , ʹ -ͳ͵Ȍ. )t qs 
also a 3olom on )sland s end em qc  ȋDu tson, -ʹͳͳȌ, w here qt qs fou nd  qn forested  habqtats, 
feed qng on qnsec ts, flow ers and  fru qts. )t  qs threatened  by habqtat loss and  w qll be affec ted  
by prorec t c onstru c tqon ac tqvqtqes, espec qally forest c learqng.  
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Appendix E  

L ist of Mammal S pecies Occurring in the TR HDP 
S tudy Area and Their S tatus / Vulnerability 

Mammals of  t he S t udy area 
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Pteropodidae FR UIT BATS  

Macroglossus 
minimus 

Northern 
Common 
Blossom 
Bat 

 

GR b 
S S ab 
S S bb 
S S c 

c c LC  c c S  F  c 

Melonycteris 
fardoulisi 

Fardoulis's 
Blossom 
Bat 

 GR  c S I LC  c c D F  c 

Nyctimene major 
Island 
Tubecnosed 
Fruit Bat 

F&F6b 
F&F5b F&F4  

GR  c c LC  c c S  F  c 

Pteropus rayneri 
S olomon’s 
F lying Fox 

F&F5b 
F&F11 

S S ab 
S S bb 
LK 

c c NT II I D F  c 

Pteropus 
admiralitatum 

Island 
F lying Fox 

 
S S ab 
S S bb 
LK 

c c LC  II I D F  c 

R ousettus 
amplexicaudatus 

R ousette 
Bat 

F&F5b F&F4 GR  c c LC  c c S  F  c 

Hipposideridae L E AFcNOS E D BATS  

Aselliscus 
tricuspidatus 

Trident 
Leafcnosed 
Bat 

 GR  c c LC  c c S  F  c 

Hipposideros 
cervinus 

Fawn Leafc
nosed Bat 

F&F5  c c LC  c c S  F  c 

Hipposideros 
diadema 

Diadem 
Leafcnosed 
Bat 

 GR  c c LC  c c S  F  c 

Muridae RODE NTS  



 

 

%-ʹ

S
pe

ci
es

 n
am

e 

C
om

m
on

 n
am

e 

O
bs

er
ve

d 
at

 
st

at
io

n 

P
ot

en
tia

l P
re

se
nc

e 
  

M
ig

ra
to

ry
 

E
nd

em
ic

  

IU
C

N
 R

ed
 L

is
t 

C
at

eg
or

y 
C

IT
E

S
 A

pp
en

di
x 

19
98

 A
ct

 

P
op

ul
at

io
n 

Tr
en

d 
 

Lo
ca

l u
se

s 
 

R
iv

er
 D

ep
en

de
nt

 

R attus exulans 
Polynesian 
R at 

 GR  c I LC  c c S  c c 

R attus rattus House R at  GR  c I LC  c c S  c c 

Uromys rex King R at  
S S ab 
LK 

c G E N c I D c c 

Uromys 
imperator 

E mperor 
R at 

 LK c G CR  c I D c c 

S uidae PIGS  

S us scrofa Wild Pig 
F&F17b 
F&F16b 
F&F5 

LK c c LC  c c S  F  c 

Phalangeridae NOCTUR NAL  MAR S UPIALS  

Phalanger 
orientalis 

Northern 
Common 
Cuscus 

 LK c c LC  c c S  F  c 

Potential S pecies: TR HDP ES IA S coping S tudy = S S b S S a=site Ab SS b=site Bb S S c=site C ;  
Local Knowledge = LKb Gold R idge R eport = GR  

E ndemic: Guadalcanal = Gb S olomon Islands = S Ib Introduced = I 

IUCN R ed List Category: Least Concern = LC b Near Threatened = NTb E ndangered = EN & 
Critically Endangered = CR  

CITE S  Appendix for international trade of species: II = may be authorized by the granting of an 
export permit 

Population Trend: Decreasing =D & S table =S  (according to IUCN R ed List Category) 

Local Uses: Food =F  (bush meat) 
1998 Act: Wildlife Protection and Management Act 1998. S chedule I lists the species that are 
prohibited to exportsb S chedule II lists the regulated and controlled species for which a valid 
permit to export such specimen is required 
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Appendix F  
Habitat Value Analysis  

 
The following table provides an analysis of habitat value by habitat typeb defines the habitat 
vegetation and characteristicsb and provides photographs to illustrate how habitat typically 
appears in Guadalcanal. 
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Habit at  value analysis 

Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Grassland Moderate 

Grassland refers to habitats that are dominated by grasses 
and cover the lower lying hills toward the plain. These are 
natural habitats formed from the locally dryer climate and 
less fertile soils. S ince human density is higher in 
grasslandb and plant species of concern are rarerb they 
have moderate ecological value. Howeverb they support 
unique wildlife and bird species that are adapted to open 
spaces not found in forests. 

The most common species (indicator species) identified 
during plant survey were Pennisetum polystachyonb 
Pueraria lobatab S ida rhombifolia and Mimosa pudica. The 
invasive species Mikania Micanthra is also present.  

Grassland dominates the landscape along the existing 
Black Post roadb future access road to the Project site and 
where the transmission line will be installed. In the Tina 
R iver catchmentb this habitat is however only present at its 
Northernmost end.   
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Undisturbed 
forest 
(primary 
lowland 
forest) 

High 

R efers to forested areas that have undergone relatively no 
disturbance by human activities. These forest areas are in 
pristine condition and have a high ecological value. They 
are home to a wide variety of species and the intactness 
of the forest supports great biodiversity. 

From S engue upstreamb the Project area is solely made of 
lowland forests. Primary forest (undisturbed forest) 
becomes increasingly important moving upstream as 
logging company encroachment becomes scares. Primary 
forest is characterized by tall canopy trees. Howeverb 
regrowth species are also common due to occasional 
cyclones which make canopy uneven. Most fruit trees are 
found in lowland forests (FAOb 2009). Indicator species 
include: F icus sp.b Dysoxylum excelsum and C yathea sp. 
(Tree F ern). 

As shown in the previous sectionb plant survey stations 
carried out in undisturbed forestsb have a high proportion 
of plant species of concern. 

This habitat covers the majority of Tina R iver’s catchment 
at altitude below 600 m. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Undisturbed 
forestb 
montane 
forest 

High 

Montane forest refers to habitats further inland and of a 
higher altitude (starting at 600masl). Upland areas are 
usually of a pristine nature due to the distance from human 
habitation and influence. They also are home to many 
unique and rare species and this habitat is therefore of 
high ecological value. 

R ecent studies in Malaysia suggest that montane forests 
in the region are better at sequestering carbon than 
lowland forest since montane forests have moister and 
richer organic soils due to higher rainfall. This gives 
montane forests an additional ecological value (J eyanny 
et al.b 2013). Indicator species include: S yzygium spb 
Metrosideros sp.b Ardisia sp.b F icusb R hododendronb 
Dacrydium spp bPodocarpus pilgeri (WWFb 2005) 

There is no montane forest that will be directly impacted 
by the Project. 

In Tina R iver’s catchmentb this habitat is the most 
important one in terms of surface coverage. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Disturbed 
forest 
(secondary 
lowland 
forest) 

Moderate 

R efers to forested areas that have undergone relatively 
recent disturbance by human activitiesb such as timber 
extraction. These forest areas are not in pristine condition 
and have a moderate ecological value mainly because of 
logging disturbances. 

S econdary forest (disturbed forest that have regenerated) 
were affected by logging activities in the study area. 
These forests are dominated by regrowth species such 
as F icus sp.b Pometia pinnata and C alophyllum sp.  
S hrubs include the Macaranga species. C ommon nonc
ligneous species include Alpinia purpuratab Calamus sp. 
These are indicator species. This habitat becomes 
important from Choro moving downstream. 

R egeneration in the S olomon Islands is fast as long as 
soil remains available. In disturbed forestsb logging roads 
are quickly colonized by regrowth species of shrubsb 
plants and trees. Howeverb in such forests some of the 
key functions of primary forest are degraded due to 
deforestation:  

Forests are guardian of water catchment integrity: forested 
areas protect water sources and ensure water quality 
by providing soil stability. Unfortunatelyb deforestation 
brings erosionb and soil losses in watercourses. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Forests are important for biodiversity conservation. 
Deforestation opens the canopy and fragmentize 
habitatsb locally increasing temperature and reducing 
humidity which reduces the attractiveness for many 
species that thrive in moist habitat such as amphibians. 
Fragmentation also exposes wildlife to predators and 
feral animalb exposes soils to erosionb etc. Degraded 
lowland forests have lower bird diversity and other 
“strictcinterior species” as shown in fauna surveys and 
scientific articles (Hossein et al.b 2009) 

Forests are important nutrient pools not only for tree 
regeneration but for all plants regeneration through 
topsoil recycling and tree decaying. Unfortunatelyb 
deforestation deplete soil from its nutrients as well as 
its capacity to sequester carbon (Imai et al. 2010b Lalb 
2005).  
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

R emnant 
forest 
(secondary 
forest 
colonized by 
pioneer 
species ) 

Moderate 

This habitat refers to forested areas that have undergone 
extensive disturbance with remaining large trees such as 
Canarium nut trees left on purpose. These forest areas 
are not in pristine condition and have moderate 
ecological value. They are home to a variety of species 
but are highly modified landscapes by people. Increasing 
light has modified plant composition under the canopy. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

R iparian High 

R iparian refers to habitats along and adjacent to Tina 
R iver and other waterways. These habitats are of high 
ecological value because they are home to many unique 
species that are dependent on the water ecosystems 
such as aquatic insects and amphibians. R iparian 
habitats at a greater distance from settlement areas are 
in pristine conditions. 

This habitat is typical along rivers such as Tina R iver. It is 
made of many epiphytic plants and orchidsb vines 
(climbers and creepers shrubs) as well as fern trees that 
are indicator species. Many medium sized trees and 
shrubs are present. 

The natural water regime of rivers allows many 
microwetlands to be createdb trapped by large boulders 
or sand barsb which add value to riparian habitat. Their 
extent and location regurarly change with Tina flows. 

Along Tina R iverb riparian habitats only cover limited 
areas due to the rivers steep slopes. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

C liffs High 

C liff refers to habitats on and adjacent to very steep areas 
(vertical slopes)b usually adjacent to the river as well. C liffs 
seem to be habitats that are created by the river systems 
and are fed by many small waterfalls (small tributaries). 
They are of high ecological value because they house 
unique species that may use the cliffs as feeding and 
breeding habitats. They are of a relatively pristine nature 
because cliff areas are hard to be modified by local 
peoples.  

Tree fern (C yathea)b ficusb palmb epiphytic orchids and 
ferns are common on cliffs. Other indicator species include 
: Pholidota sp.b Macaranga sp.b T imonius timonb Alpinia 
purpuratab etc. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Garden Low 

Garden refers to human cultivated habitats such as food 
crops. These habitats are of low ecological value as they 
are human created landscapes. Howeverb they do provide 
certain feeding habitats for some speciesb mainly 
opportunistic speciesb insects and reptiles. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

Fallow brush 
land Low 

R efers to habitats that were cultivated in the past but have 
been left to fallow in recent years. These are areas similar 
to remnant forest howeverb they have undergone complete 
cultivation as in the form on a garden and have been left 
to fallow/regrow. They are of a weak ecological value 
because they host a minimal number of species. 
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Habitat E cological 
value Explanation  Photograph of the habitat in the study area 

Oil palm Low 

R efers to habitats that are homogenously cultivated with 
oil palm. These areas are of low ecological value as they 
are human created landscapes and are dominated by 
introduced palms. Howeverb some wildlife species have 
learned to adapt and take advantage of this habitat such 
as bats and birds. 

Plant composition under palm plantation are uniform and 
made of several heliophilous plants. 
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Habitat E cological 
value E xplanation  Photograph of the habitat in the study area 

S ettlements  Low 

R efers to habitats in and around village areas. These 
areas are of a low ecological value and the presence of 
domesticated animals such as catsb dogs and pigs 
threaten wildlife native species.  

Opening in the canopy allows for invasive plant species to 
settle such as the Mikania micrantha and colonize nearby 
natural habitats. 
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A ppendix  G  

Mit ig a t ion  Mea s ures  for F a c il ita t ing  
Ups trea m  F is h  Mig ra t ion  

 

The dam will create a barrier to the passage of migratory fish species to the catchment 
upstream of the dam. It is possible to provide fish passage past the dam for most species. The 
options include a natural stream fish pass (if there is sufficient space)b or a trapcandchaul 
system. These systems are used in New Zealand for a variety of climbing species and in UKb 
F ranceb and the US  for eels (Paterson & Boubee 2010b S olomon & Beach 2004). F ish pass 
systems developed in E urope and North America for salmonids and similar species are 
expensive and will not necessarily suit the Tina R iver species. The 5 m operating range of the 
reservoir would necessitate a complicated system of hydraulic structures at the upstream end 
of a conventional fish pass to maintain a constant flow under the range of reservoir levels. 

Because of their climbing abilityb it is relatively easy to provide effective upstream passage for 
gobies and eels using either a natural stream channel1 passb or trapcandchaul system. It is likely 
that a trapcandchaul system will be the least costly and most practical option for fish passage. 
A simplified diagram of the trap is shown in F igure Gc1. F ish from the trap can and should be 
released in or upstream of the reservoir at a location that will avoid the possibility of fish being 
entrained by spillway or power station flows.  The ramp allows migratory fish to climb to the 
trapb where they remain until transferred to an upstream location. 

One advantage of a trapcandchaul system is that fish caught in the trap can be identified and 
counted before they are transferred to areas upstream of the dam.  Thusb a trap system will 
provide very useful monitoring data on the state of the goby and eel populations which is very 
difficultb if not impossible to obtain by other means.   

Neither a trapcandchaul systemb or natural fish passb is likely to provide passage for kuhlia and 
gruntersb both of which are a swimming species. Kuhlia appear to be reluctant to use fish 
passes (Lewis & Hogan 1987).  Howeverb if kuhlia and/or grunters accumulate at either the 
powerhouse tailrace or the base of the damb it will be possible to net them and transfer them to 
a more suitable environment such as the Toni R iver or upstream Tina R iver. This isb in and of 
itselfb another form of trapcandchaul system. The former would be more preferable because 
some mortality would occur when the adult fish migrate from the upper Tina R iver to the estuary 
area to spawn. An adaptive management approach will be implemented with the fish passage 
system to monitor and adapt the system as appropriate. 

F igure Gc2 shows the trap system with ramp leading to a holding tank and piped water supply 
installed at Waitaki Damb New Zealand. The ramp can be lined with bristlesb gravel or a 
drainage product called Miradrain or Cordrain (Patterson & Boubee 2010). The optimum slope 
is about 15 degrees. 

While bristles appear to best for eelsb gravel or drainage products suit both gobies and eels. 
New Zealand traps have been used to collect eelsb galaxiidsb redfin bully (Gobiomorphus 
huttoni) and to a lesser degree torrentfish (Cheimarrichthys fosteri).  The ramp should also have 
a transverse slope to provide deep water on one side and shallow water on the other to provide 
a choice of velocities and depths for the fish that move up the ramp. The climbing abilities and 
modes of locomotion of these New Zealand species are the same as those used by crawling 
and climbing species in the Solomon Islandsb as described in the E S IA. 

                                                      
1 A gravel/cobble channel similar to a riffle which would zigczag up the dam face or abutments with 
resting pools at the changes of direction. 



 

 

Gc2

 

 
F igure Gc1: Principle of trapcandchaul system 

 

 
 
F igure Gc2:  E xample of trap installation at dam 
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A ppendix  H  

Mit ig a t ion  Mea s ures  for P rotec t ing  
D ow ns trea m  Mig ra t ing  F is h   

H.1 R ationale for Installing a S ystem for Protecting 
Downstream Migrating F ish 

Gobies spawn on substrate in the area in which they live. When the eggs hatch the larvae are 
carried passively downstream. It is not clear whether goby spawning is seasonalb or occurs all 
through the year.  It is possible that spawning seasonality varies between species.  Larval fish 
return to the estuary during the dry season and this indicates that spawning and downstream 
migration takes place early in the wet season. Thusb it is likely that hatching and downstream 
movement occurs during floods and freshes with the high flows ensuring rapid and safe 
transport to the sea. If sob the dam may be spilling and larval fish will pass over the spillway.  

Although there are very few studies of larval survival through turbinesb it is well known that the 
length of fish is the primary determinant of survival (e.g.b Larinier and Travade 2002) and with 
larval fish potential mortality caused by striking the turbine blades or wicket gates will be low. 
Morris et al. (1985) describe quantitative data on entrainment mortalities that were gathered at 
the Ludington Hydro Plant on Lake Michiganb which has a head of 110m. S urvival tests on 9 
species of larval fishes indicated that passage through the Ludington turbines decreased 
survival rates by an average of 15%. Large smelt larvae (15c42 mm) experienced much greater 
mortality than did smaller (<15 mm) smelt larvae. S ome larvae were apparently robust and 
seemed to survive turbine passage (i.e.b ninespine sticklebackb lake whitefishb turbot larvae). 
Goby larvae are small (<10mm) and there is unlikely to be significant mortality through the 
turbines.  

Although the gobies in the Solomon Islands are generally considered diadromousb large 
numbers of 10 mm gobies were observed in the shallow low velocity margins of the river 
between the dam and power house sites on 11c15 J uly 2016. It is unlikely that fish of this size 
have the swimming ability to make the 25 km journey from the sea and this suggests that these 
fish are rearing in the river rather than the sea. S hallow low velocity margins are the type of 
rearing habitat used by noncdiadromous bullies in New Zealand. 

Adult eels migrate to the sea at the beginning of the wet season. They are likely to migrate on 
the first fresh so that the deeper swift flowing water facilitates their passage to the seab similar 
to the migration of New Zealand eels. The mortality of adult eels through turbines is significantb 
and there does not seem to be any easy way of screening or diverting adult eels. Howeverb if 
they are migrating during a floodb a proportion of the migrating population may be carried over 
the spillway rather than through the turbines.  C onsideration should be given to increasing the 
normal operating level to near full supply levelb during the first month of the wet seasonb to 
facilitate the downstream movement of adult eels over the spillway during floods. The loss of 
generation resulting from increasing spill would be partially offset by the increased generation 
from the extra head on the turbines. Consideration could be given to the possibility of 15c25 
mm screens in front of the intake structure to prevent the ingress of large eels. 
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H.1.1 The TRHDP: a Barrier to the Downstream 
Migration of S ilver E els  and Amphidromous 
Larvae 

As mentioned aboveb all native fish species in the Tina R iver are migratory species with a life 
cycle that shifts between the sea and the river.  

All species that utilise the Tina R iver enter into the river mouth as juveniles and undertake 
upstream migration to colonize the whole watershed and mature to adults.  

The downstream migration follows two patterns:  

  For catadromous species (eels Anguilla marmoratab A. megastoma and A. reinhardti)b the 
adults at a certain stage of their cycles (silver eels) return to the sea to spawn in deep 
marine areasb after which they die. 

  For amphidromous species (S yciinidae and other Gobbidaeb E leotridaeb Paleomonidae)b 
spawning occurs in in the river. After hatchingb the larvae are passively flushed down to the 
sea within a few days of hatchingb where they grow for a period of several weeks/months 
before migrating back upstream.  

Unlike salmonidssb these species do not follow a homing behavior. J uveniles can colonize any 
riverb not only their natal stream. 

Assuming that an efficient fish trap and haul system is emplaced for the Project (see Appendix 
A) allowing upstream migration of juvenile eels and target amphidromous species (S yciinidsb 
other Gobiidsb prawns)b thereby ensuring that fish grow to adulthood upstream of the damb the 
ecological continuity for these species would be fully achieved if silver eels and gobidae/prawn 
larvae are able to successfully migration back to the sea. 

In the absence of appropriate mitigation measuresb the TR HDP facilities will potentially impair 
the downstream migration. A proportion of fish will be entrained into the power intake tunnel 
and passed through the turbines. The passage through the turbines is likely to cause mortalities 
due to pressure fluctuationb turbulence and cavitation (affecting both silverceels and larvae) 
plus physical damage when struck by the runners blades. Howeverb Francis turbinesb which 
are less damaging than Pelton turbinesb have been proposed by E ntura  (March 2014). 

H.1.2 F acilitating  Downstream Migration of S ilver E els  
and Amphidromous  Larvae 

To move achieve full ecological continuity for target species by balancing upstream and 
downstream migrationsb different mitigation measures can be considered for protecting outward 
migrating fish. This includes physical barriers (i.e.b fish screens)b behavioral barriers (i.e.b lightb 
acousticb electric or hydrodynamic fields) and fishcfriendly turbines. These are presented in the 
following sections with a discussion on their suitability for the Tina R iver context. 

H.1.2.1 F ish S creens  in the context of reservoir spills  

Mature eelsb also referred to as silver eelsb may reach more than 1m in length and 10kg in 
weight for the most common species A. marmorata.  Other species may grow to be larger.  

One solution considered to prevent eels from being entrained into the power intake and thereby 
passed through the turbinesb is to install fish screens on the power intakes. The screens should 
have a mesh size or intercbar spacing of a 2cm to 5cm.  In this scenariob attention would need 
to be paid to: (i) slecting a sufficiently wide mesh to prevent fish from being stuck against the 
screen; (ii) a bypass outlet to allow fish to swim away from the screen covered power intakeb 
and (iii) an automatic cleaning system to keep the screens free from fouling.  
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The efficacy and impact of this option has been considered in relation to the fact of reservoir 
spills occurring regularly in the context of river freshesb which silver eel migration has been 
observed to occur timed to coincide with.  

During such events of silver eel migrationb the reservoir level at a level to spill water over the 
spillwayb thereby providing a route for eels to migrate downstreamb and reduce the need for 
screens.  

It is considered preferable to permit this spill option to be relied on for the downstream migration 
of the eel species. 

H.1.2.2 Behavioral Barriers 

These systems are based on the response of fish to visualb auditoryb electrical or hydrodynamic 
stimuli. Many systems have been experimented withb incliuding light screensb bubble screensb 
and other methods. Howeverb these systems are usually specific to a particular fish species or 
taxa. 

Prawn larvae are known to be attracted by light (phototaxis). F ievet et al. (2000)b inspired from 
works in J apanb implemented a pilot system on a dam in the French West indiesb which 
consisted of streetlights on the bank opposite to the power intake structure to entice the larvae 
to the downstream fish pass. The results appear promisingb though they vary widely in relation 
to natural light (moonlight / sunlight)b turbidityb and waves on the reservoir. Howeverb the most 
attractive waveclength may differ according to prawn species. Unfortunatelyb phototaxis has not 
been highlighted for Goobidae larvaeb and light has a repellent effect on eels.  

Thereforeb implementing behavioral screens would need to be preceded by technical studies 
on the targeted species to estimate the most effective system. 

H.1.2.3 “F ish Friendly” Turbines  

As mentioned aboveb fish passing through hydraulic turbines are subject to various forms of 
stress and physical damage that is likely to cause high mortality. 

A new type of turbine (Alden) conceived as “fishcfriendly” has undergone pilot stage testing in 
North America and E urope. This system has a lower rotation speed than other types of turbinesb 
thereby reducing the risk of mortality from physical contact shocks or overpressure. 

Howeverb fish friendly turbines are at an early stage of field application and have been mainly 
tested on salmonids. Their effects on eels and fish / prawn larvae are unknown. Futhermoreb 
fully installed equipment price is roughly 35% to 40% higher than with conventional F rancis 
turbines. 

H.1.2.4 Conclus ions R egarding Downstream Fish Barrier S ys tems 

E ven if several solutions exist to prevent mortality during the downstream migrationb the only 
method recommended is reliance on the high frequency of uncontrolled reservoir spills to 
provide regular down migration opportunities to the eel species. 

Notwithstanding that measures aimed at reducing mortality to eels and fish larvae in the 
turbines may not be readily achievable with current technologiesb considering the absence of 
homing behavior in native fish speciesb the Tina R iver watershed will be continuously stocked 
by upstream migration of juveniles that have spent part of their life cycle in other coastal rivers 
in the S olomon Islands. 
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A ŶalǇsis of 9ŶǀiƌoŶŵeŶtal Cloǁ weƋuiƌeŵeŶts foƌ the . Ǉ-t assed 
SeĐtioŶ of the TiŶa wiǀeƌ 

 
ϭ. 5eǀelopiŶg 9ŶǀiƌoŶŵeŶtal Cloǁ welease 

ϭ.ϭ watioŶale 
The poteŶtial effeĐts of hǇdƌoeleĐtƌiĐ daŵ deǀelopŵeŶts aƌe ŵostlǇ ƌelated to the 
ĐhaŶge iŶ floǁs. 2 heƌe theƌe aƌe laƌge floǁ ƌeduĐtioŶs, aŶ eŶǀiƌoŶŵeŶtal floǁ ǁill 
usuallǇ ďe pƌoǀided to pƌeǀeŶt oƌ ŵitigate poteŶtial detƌiŵeŶtal effeĐts of loǁ oƌ zeƌo 
floǁ.   
Coƌ the TiŶa wiǀeƌ I Ǉdƌopoǁeƌ 5eǀelopŵeŶt t ƌojeĐt, eŶǀiƌoŶŵeŶtal floǁs ǁill ďe 
ƌeƋuiƌed foƌ the ƌiǀeƌ ƌeaĐh ďetǁeeŶ the daŵ aŶd tailƌaĐe aŶd doǁŶstƌeaŵ of the 
tailƌaĐe. The ŵagŶitude of the eŶǀiƌoŶŵeŶtal floǁ ǁill ďe the floǁ that pƌoǀides aŶ 
adeƋuate aŵouŶt of suitaďle haďitat foƌ the fish speĐies iŶ the ƌiǀeƌ, as deteƌŵiŶed 
fƌoŵ aŶ iŶstƌeaŵ haďitat suƌǀeǇ aŶd iŶfoƌŵatioŶ of haďitat use ďǇ the ǀaƌious fish 
speĐies. The ŶeĐessaƌǇ iŶfoƌŵatioŶ oŶ haďitat use is gatheƌed fƌoŵ a field suƌǀeǇ to 
deteƌŵiŶe the ƌelatiǀe deŶsities of fish iŶ the ǀaƌious haďitats, depths aŶd ǀeloĐities 
pƌeseŶt iŶ the TiŶa wiǀeƌ, iŶ the ǀiĐiŶitǇ of the tailƌaĐe. The iŶstƌeaŵ haďitat aŶalǇsis 
uses aŶ hǇdƌauliĐ ŵodel ďased oŶ Đƌoss-seĐtioŶs suƌǀeǇed iŶ eaĐh of the haďitat tǇpes, 
aŶd haďitat suitaďilitǇ ŵodels foƌ the ǀaƌious speĐies, as ǁell as fish deŶsitǇ aŶd speĐies 
ƌiĐhŶess. The ŵodel pƌediĐts hoǁ haďitat suitaďilitǇ foƌ the ǀaƌious speĐies ǀaƌies ǁith 
floǁ.  
 
ϭ.Ϯ t ƌediĐted Cloǁ ĐhaŶges iŶ . Ǉ-t assed SeĐtioŶ of wiǀeƌ 

 
A  ƌeduĐtioŶ iŶ floǁ fƌoŵ the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s to aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ 
ŵϯ/s ƌeduĐes the ǁateƌ suƌfaĐe ǁidth ďǇ Ϯϳ%, the aǀeƌage depth ďǇ ϰϭ%, aŶd the 
aǀeƌage ǀeloĐitǇ ďǇ ϲϴ% ;Taďle ϵͿ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Taď le ϵ: t ƌediĐted ǀaƌiatioŶ of ǁateƌ suƌfaĐe ǁidth, aǀeƌage depth aŶd ǁidth 
ǁeighted aǀeƌage ǀeloĐitǇ ǁith floǁ iŶ the TiŶa wiǀeƌ ďetǁeeŶ the daŵ aŶd 
poǁeƌhouse. 
 
 

F low 
(m3»s) 

Width 
(m) 

Depth 
(m) 

Velocity 
(m»s) 

1 18.0 0.36 0.23 
2 20.1 0.40 0.29 
3 21.0 0.44 0.35 
4 21.4 0.47 0.42 
5 21.8 0.50 0.47 
6 22.3 0.53 0.52 
7 22.7 0.55 0.57 
8 23.1 0.57 0.61 
9 23.5 0.58 0.65 

10 23.9 0.60 0.69 
11 24.6 0.60 0.72 

 
 
ϭ.ϯ 5eteƌŵiŶiŶg the ǀalue foƌ  aŶ 9ŶǀiƌoŶŵeŶtal Cloǁ 

 
The aŶalǇsis of haďitat ǀaƌiatioŶ ǁith floǁ suggested that a floǁ of Ϯ-ϰ ŵϯ/s ǁould 
pƌoǀide ŵaǆiŵuŵ haďitat foƌ ŵost of the ĐoŵŵoŶ speĐies, fish deŶsitǇ aŶd speĐies 
ƌiĐhŶess ;Cig. ϭϰͿ. I oǁeǀeƌ foƌ the speĐies that liǀe iŶ ǀeƌǇ sǁift ǁateƌ ;SiĐǇopteƌus 
ĐǇaŶoĐephalus aŶd S. lagoĐephalusͿ, haďitat suitaďilitǇ is gƌeatest at floǁs gƌeateƌ thaŶ 
ϭϬ ŵϯ/s. 
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Ciguƌe ϭϰ: 1 aƌiatioŶ iŶ aǀeƌage haďitat suitaďilitǇ ǁith floǁ foƌ the ϴ ĐoŵŵoŶ fish 
speĐies ;uppeƌͿ aŶd foƌ fish deŶsitǇ aŶd diǀeƌsitǇ ;loǁeƌͿ iŶ the ƌeaĐh ďetǁeeŶ the daŵ 
aŶd poǁeƌhouse.  
The staŶdaƌd of eŶǀiƌoŶŵeŶtal pƌoteĐtioŶ pƌoǀided ďǇ aŶ eŶǀiƌoŶŵeŶtal floǁ ĐaŶ ďe 
assessed ďǇ ĐoŵpaƌiŶg the aŵouŶt of haďitat ;ŵϮ/ŵ of ƌiǀeƌ leŶgthͿ at the 
eŶǀiƌoŶŵeŶtal floǁ ǁith the aŵouŶt of haďitat at ŵediaŶ floǁ.  
A  floǁ of ϭ ŵϯ/s ǁould pƌoǀide ŵoƌe haďitat thaŶ is aǀailaďle at ŵediaŶ floǁ foƌ 
StiphodoŶ seŵoŶi, . eloďƌaŶĐhus sp., StiphodoŶ peleǁeŶsis aŶd Yuhlia ŵaƌgiŶata aŶd a 
siŵilaƌ aŵouŶt foƌ StiphodoŶ ƌutilauƌeus ;Cig. ϭϱͿ. Cish deŶsitǇ aŶd speĐies ƌiĐhŶess aƌe 
likelǇ to ďe gƌeateƌ ǁith a floǁ of ϭŵϯ/s thaŶ ǁith the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s. The 
estiŵated fish deŶsitǇ at aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s is appƌoǆiŵatelǇ ϱϬ fish peƌ 
ϭϮ ŵϮ. This is slightlǇ less thaŶ the aǀeƌage of ϲϬ.ϰ fish/ϭϮŵϮ oďseƌǀed iŶ the ToŶi wiǀeƌ 
aŶd ĐoŶsideƌaďlǇ higheƌ thaŶ the ϲ.ϳ fish/ϭϮŵϮ oďseƌǀed iŶ the TiŶa wiǀeƌ.     SiŵilaƌlǇ, 
the estiŵated Ŷuŵďeƌ of speĐies peƌ Ƌuadƌat ǁith aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s ǁas 
Ϯ.ϭ Đoŵpaƌed to the oďseƌǀatioŶ of Ϯ.ϲϭ aŶd ϭ.ϭϳ iŶ the ToŶi aŶd TiŶa ƌiǀeƌs, 
ƌespeĐtiǀelǇ.  
 
ϭ.ϰ 9ŶǀiƌoŶŵeŶtal Cloǁ 

 
The seleĐtioŶ of aŶ eŶǀiƌoŶŵeŶtal floǁ depeŶds oŶ the ďalaŶĐe ďetǁeeŶ eŶǀiƌoŶŵeŶtal 
effeĐts aŶd loss of geŶeƌatioŶ, aŶd the ƌelatiǀe ǀalues plaĐed oŶ the eŶǀiƌoŶŵeŶt aŶd 
geŶeƌatioŶ. . ased oŶ the aǀailaďle data, the aŵouŶt of haďitat pƌoǀided ďǇ a ϭ ŵϯ/s 
eŶǀiƌoŶŵeŶtal floǁ is siŵilaƌ to the aŵouŶt of haďitat at a ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s foƌ 
ŵost of the ĐoŵŵoŶ fish speĐies. t ƌediĐted oǀeƌall fish deŶsitǇ should ďe higheƌ thaŶ at 
pƌeseŶt aŶd should ďe siŵilaƌ to that iŶ the ToŶi wiǀeƌ. A  ϭ ŵϯ/s floǁ ǁould pƌoǀide foƌ 
fish passage aŶd ǁould ŵaiŶtaiŶ pool haďitat foƌ the pool dǁelliŶg speĐies aŶd good 
ƌiffle haďitat foƌ the ƌiffle dǁelliŶg speĐies that Đoŵpƌise the ŵajoƌitǇ of fish iŶ the ƌiǀeƌ.  
LŶ additioŶ, theƌe ǁould ďe aŶ iŵpƌoǀeŵeŶt iŶ haďitat ƋualitǇ ƌesultiŶg fƌoŵ a 
ƌeduĐtioŶ iŶ the aŵouŶt of fiŶe gƌaǀel aŶd saŶd iŶ the ƌiǀeƌ ĐhaŶŶel.  
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Appendix J  
 

F reeb Prior and Informed Consent 

There is no single internationally agreed definition of FPIC  and “no singleb nor a onecsize fits 
all mechanism for its implementation” (UN Collaborative Program on R educing E missions from 
Deforestation and Forest Degradation in Developing Countriesb 2013). International 
development agencies define FPIC  as follow: 

  “Free” c implies the absence of coercionb intimidation or manipulation (including bribery or 
rewards).  

  “Prior” c implies that sufficient time is provided to indigenous communities and stakeholders 
during consultations and decisioncmaking processes. This allows community members and 
stakeholders to receive adequate informationb come togetherb discuss the proposalb and 
make decisions prior to providing any formal response (e.g.b consent).  

  “Informed” c implies that the affected communities and stakeholders have access to relevant 
information on the project to engage in consultations and decisioncmaking processes.  
Providing ‘access’ to information implies that the information is: 
6 in a form and language that is suitable for the particular communities and stakeholders;  
6 accurate;  
6 delivered in a culturally appropriate and inclusive way; and 
6 made available to every member of the community.  

 
  “Consultation” refers to an inclusive and fair process of interactionb engagementb and 

dialogue between various stakeholders with respect to a proposed development or activity. 
The intention is to achieve a clear shared understanding of the proposalb the issues and 
concerns of all partiesb and of any future actions and decisions.  It does not imply common 
agreement or consensus as an outcome.  

  “Consent”b in the context of IFC  PS b refers to a “broad agreement” within and between the 
affected communities and stakeholders that the proposed project or activity can proceedb 
as determined through local customary decisioncmaking practice. It does not imply 
universal agreement amongst stakeholders or all members of a community. 
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Appendix K  
 

ANALY S IS  OF  OPPOR TUNITIE S  TO IMPR OVE 
CONS E R VATION OF THE  UPPE R  TINA R IVE R  

C ATCHME NT 

K .1 Protection of the Upper Tina R iver Catchment 

 
The upper catchment area is defined as the area upstream of the proposed TR HDP dam. It 
covers an area of 125km2b and represents 83% of the total Tina/Ngalimbiu catchment area. 
The Tina R iver upper catchment is characterized by mountainous terrainb with peaks ranging 
from 800masl to 2300masl.  
 
Approximately 60% of the catchment is higher than 800masl. The Tina R iver headwaters 
(270masl)b are comprised of the junction of two main rivers: Vohara R iver (1) and Mbeambea 
R iver (2) and a minor tributary: Njarimbisu R iver (3). Becho R iver (4)b a tributary of the Vohara 
is located further upstream.  

Protection of the Upper Tina R iver Catchment would create one of the largestb if not the largestb 
terrestrial protected area in S olomon Islands. Protection of the area would provide conservation 
support to a key portion of the highlands of Guadalcanal identified as a Key Biodiversity Area 
by the IUCN and Bird Life International.  

The highest reaches of the Tina catchment back onto the highest parts of S olomon Islandsb 
and the most extensive cloud forests in the country.   Unlike the directly impacted area of the 
projectb which is heavily affected by logging and human encroachmentb these parts of the 
catchment are relatively intact and are thought to harbour significant unique biological and 
ecological diversity.  

K .2 Protection Avenues 

 

There are two potential avenues to conserve the upper catchment. The first is to create a formal 
Protected Areab changing the existing rights of customary landowning groups to consent to 
commercial activities on the land. As the catchment is owned by customary landowners these 
groups rather than S IG or the Project Company have powers to consent to a formal PA under 
the Protected Areas Act. A formal PA would serve as a biodiversity and customary land use 
reserve and could start upstream from the damb including the reservoir and the entire upper 
Tina R iver catchmentb which covers 125km2.  

The second is to use the Project as an opportunity to increase awareness and supervision and 
to improve the enforcement of existing laws for the protection of the upper catchment. This 
latter option could be used in conjunction with informal customary protection. The two options 
are not exclusive and there is benefit to pursuing the latter while the former is explored. 



 

 

K-ʹ

 

A third optionb creating a formal protected area under the National Parks Act without the consent 
of landownersb is not considered feasible. The Act provides inadequate safeguards for 
customary land users and owners and while not repealed has been effectively replaced by the 
Protected Areas Act. The Act has been used only once in 1973 to designate a registered area 
of land as a National Park (the largely degraded and unmanaged Queen E lizabeth National 
Park). The Act is not in current usage. Any restrictions on the use of customary land without 
the consent and participation of owners is anticipated to lead to a backlash against protection 
efforts. 

K .1.1 Previous  Activities 
 
In October 2015b an international expeditionb known as ‘Islands in the Sky’b was conducted by 
the University of the S outh Pacific (US P) and the American Museum of Natural History 
(AMNH)b to explore the biodiversity of the upper catchment. This regionb recognised as a Key 
Biodiversity Area (KBA) has received very little scientific attention. E xpedition access to the 
key locales within the upland regions was made possible through the reliance on the existing 
relationships established between the TR HDP and landowning tribesb particularly the Ulunac
S utahuri tribe which has a guardianship status with the highest regions of the catchment.   
The expedition was conducted with the funding of C ritical E cosystem Partnership Fund 
(CE PF ) and involved collaborations with the Solomon Islands National University (S INU) as 
well as other academic and conservation organisations. 
 
The social pathway for the planning and implementation of the expedition was aligned with 
the behaviours and expectations that TRHDP has developed amongst indigenous peoples of 
the areab providing a stable association between tribal members and the members of the 
expedition.   

K .1.2 E S MP Measures  for Upper Catchment Protection 

The Project is expected to have no direct impact on the terrestrial upper catchment. Initially 
indirect risks of increased access facilitated by the road to the dam site were considered. 
Howeverb a new logging road on the right bank of the Tina R iver constructed in 2015/2016 
provides unrestricted vehicular access to the same elevation. Unlike the logging roadb the 
project road will be gated above Mengakiki (the end point of the existing usable road) and will 
have restricted vehicular access from Mengakiki onwards. 24 hours security guards will 
monitor access. This section of road is to remain a private roadb owned by the TCLC  and 
leased to the S PC  during the BOOT period. As recorded in the social baseline assessmentsb 
part of the catchment is currently used in traditional hunting and fishing expeditions 
undertaken on foot by local communities. This use will continue to be permitted. Under no 
circumstances will S PC provide commercial logging operations access to the private road. In 
these circumstancesb the TR HDP is anticipated to have negligible impacts on upper 
catchment access. 

Notwithstanding thisb the E S MP proposes a number of key measures to protect the upper 
catchment: 

6 S PC  and PO to regularly monitor forest coverage in the upper catchment through 
satellite or aircraft imageryb and to monitor and report any logging trucks or logging 
operations operating in the Tina or Toni catchments. R eporting should be made to the 
WBb Ministry of E nvironmentb C limate Changeb Disaster Management and 
Meteorologyb and Ministry of Forests and R esearch. S PC and PO to coordinate with 
Ministry of Forests and R esearch to enforce existing law preventing commercial 
logging above 400 metres; and 
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6 S IG to provide assistanceb information and seed funding to an NGO to conduct 
community consultations and studies contributing to the potential establishment of a 
protected area.   

K .1.3 Activity R estriction 

The key element in declaring the upper Tina R iver catchment as a PA is to establish a 
prohibition on commercial logging and mining activitiesb and ban infrastructure developmentb 
including road construction into the area. Traditional activities would be recognised such as 
smallcscale logging by local communitiesb fishing and hunting.  

Activity restrictions would need to be approved by customary landowners and the S IG since 
timberb prospect and mining licenses are approved by landowners and granted by the S IG. .  

S ustainable funding schemes are key to the ongoing protection of the catchment. There will be 
pressure to monetarise the area and to receive royalties from logging or mining enterprises. 
The key to combatting this will be to provide opportunities for income streams and paid 
employment. Without the support of customary landowning groupsb PA designation would be 
meaningless.  

K .1.4 S taged Proposal 
If protectedb the Upper Tina Catchment would become the largest terrestrial protected area in 
the country. E xamples of otherb technically « informal»b protected areas include the Arnavon 
Islandsb C hoisseulb supported by The Nature C onservencyb Tetepare Islandb Western 
Proviinceb managed by the Tetepare Descendents Association and supported by S olomon 
Islands Community Conservation Partnership (S ICCP)b and Kolombangarab managed by the 
Kolombangara Island Biodiversity Conservation Association (KIBCA). 

E ach of these sites involved several years of development and continue to receive ongoing 
external support. A successful protected area will need significant funding and long term 
commitment to establish and implement.  

The support of customary landownersb S IG and donors will be key to the successful protection 
of the upper catchment. A potential staged process is contemplatedb as set out in the table 
below. 

 

 Activitiy Actor 

S tage 1 

 

Monitoring and reporting of upper catchment 
forest coverage and logging activities 

S IG and S PC  

 E ngagement with Ministry of Forests and 
R esoures to support their prevention of 
illegal commerical logging above 400 metres 

PO/S IG 

 R estricting use of the Project’s access road 
above Mengakiki Village 

S PC  and HE C  

S tage 2 E ngagement of partner NGO to faciliate 
studies and consultations towards protected 
areas status 

NGO/PO 
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Protected 
Area 
Feasibility 

 S upporting and facilitating NGO activitiesb 
including providing data and support to work 
with landowning groups 

PO 

 Consultation with landowning groups to seek 
in principle support for protection and 
proceed with preliminary studies 

NGO 

 Mapping and forestry studies undertaken 
with support of landowning groups. S tudies 
to include potential opportunities for 
sustainable financing. Options will include a 
mix of ecoctourismb supporting scientific 
expeditions and voluntary carbon trading. 

NGO 

 Consultation and sharing of study findings 
with landowners and communities 

Consultations with S IGb including Minstry of 
Forests and R esourcesb Ministry of 
E nvironmentb C limate Change and Disaster 
Management and Ministry of Minesb E nergy 
and R ural E lectrification 

NGO 

S tage 3 

E stablishment 
of an 
«  informal » 
protected 
area through 
donor funded 
project with 
support of 
landowners 
and S IG 

Agreement of customary landowners to 
prevent commercial logging and mining.  

Donor/NGO with PO 
support where funding 
available 

 Public signing of an MOU or equivalent with 
S IG and landowners 

Agreement marked by public declarationsb 
cultural ceremony and media 

Donor/NGO 

 Option for S IG to provide ‘legal’ support to 
the informal protection of the area 
through designation of the area as a 
‘reserved area’ under section 4 of the Mines 
and Minerals Actb prohibiting mining 
activities. 

It is not proposed to designate the area as a 
forest reserve under the FR TU Act due to 
compensation payment requirements and 
wide exemptions. 

Donor/NGO 
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S tage 4 

Formal 
Protection 
under the 
Protected 
Areas Act 

Completion of all steps to create a formal 
protected area. This includes : 

c E stablishment of a management 
committee 

c Consultationb agreement and 
support of customary landowning 
groups 

c Preparation of management plans 

c Mapping of area 

c S upport of neighbouring customary 
landowning groups (as protection 
includes a buffer zone) 

c Preparation of a budget 

c S ubmission of formal application for 
approval 

Full summary of steps is available in the 
Protected Areas Toolkit prepared by the 
Landowners’ Advocacy and Legal S upport 
Unit.   

Donor/NGO with PO 
support where funding 
available 

 

K .3 Challenges 
Like all projects in Guadalcanalb one challenge ithat arises is customary land ownership and 
the need to identify land owners and boundaries to approve the protected area and to share in 
any financial benefits. The upper catchment is owned by a number of Malango Tribes . 
Boundaries and ownership have not been mappedb and as a pristine environmentb the 
ownership of land has not been the subject of previous court cases for logging or acquisition.  

This challenge is reduced in an informal protected area as opposed to a formal area where the 
support of all potential landowning groups can be obtained without the need to articulate land 
boundaries. A number of groups can sign an MOU for protection. For this to workb benefits 
would need to be provided by way of employment opportunities and activities rather than as 
cash payments to be divided between groups Where possibleb it is recommended that any 
formal protected area also avoid identifying landownership boundaries and adopt a principle of 
inclusion of groups where disputes arise. Againb the extent to which this is possible will depend 
on the form of benefits and their distribution.  

As PAs remain under customary ownershipb the role of the S IG is  to declare the area a PA and 
to enforce a strict prohibition on issuing resource exploration and exploitation licensesb granting 
logging licences or allowing infrastructure development. Working with S IG to agree to designate 
a PA will be a lengthy processb since it has already issued prospecting licences in the upper 
Tina R iver catchment. These existing licences need to be reviewed to determine their expiration 
dates (and lawful extensions) and discussions held with MME R E  towards agreeing that no 
further licences will be issued as the PA is formalised.. The support of customary landowners 
will be the key to S IG’s support. 
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The PA project will require the cooperation of villages and customary landowners before any 
protection is possible. NGOs and consultant firms could be involved in training and capacity 
building of both communities and government officials and development of community 
awareness and community participation. The concept of carbon trading might not be fully 
understood by communities. If carbon credits are pursuedb training sessions will need to be 
provided to all beneficiary communities.  

Long term protection will be dependent on sustainable financing opportunities. S ecuring these 
on Guadalcanal is a significant challenge. E xperience of other protected areas in S I suggests 
that a mix of financing should be pursued. This may include small scale ecoctourism (assisted 
by the area’s proximity to Honiara)b paid support of scientific expeditions in the form of guides 
and logisticsb NGO funded activities including rangersb and potential sales in the voluntary 
carbon trading market.  

By prohibiting logging activitiesb landowners could potentially use the area to generate income 
through a voluntary carbon trading scheme. Benefits of “forest carbon rights” on customary land 
would be owned by customary landownersb which could represent a small financial benefit to 
local communities. UNDP is currently supporting the preparation of a R E DDK program in 
S olomon Islands to establish a monitoring and reporting mechanism at the national level. This 
mechanism when complete will assist to establish the forest monitoring and legal frameworks 
required to attract a voluntary trading scheme. Howeverb carbon trading opportunities in 
S olomon Islands are still many years awayb as the ongoing S I R E DDK project continues to 
prepare frameworks and monitoring.  

One issue raised by the S PC/GIZ R egional R E DDK Project in the S olomon Islands (2012)b is 
that “there are currently no suitable mechanisms for customary land owners to join together as 
a legally recognized entityb to hold and manage forest carbon rights and to distribute benefits 
in an open and transparent way”. This issue has been overcome in other components of the 
TR HDPb in particular the design of cocoperative societies for the open and transparent sharing 
of the land purchase price and royalty benefits within each Core Land Tribe. The lessons 
learned from that exercise can contribute to the benefit sharing mechanisms for any protected 
area.  

To summarizeb there are currently three major challenges associated with designating the 
upper Tina R iver catchment as a PA. These include: 

  Identifying customary landownership and boundariesb if this step cannot be avoided 

  Providing sustainable benefits to achieve and maintain customary landowner support in 
competition with pressure and payments from logging or mining companies. Any income 
from carbon trading is likely to be smallb and while UNDP’s R E DDK preparation project is 
ongoingb may be some years away.  

  E stablishing and enforcing a prohibition on mining and logging when there are already 
existing prospecting licences in the Tina R iver catchment and significant political pressure 
asserted on Ministry of Forestry and R eseach by foreign logging companies.  

K .4 Process for Formal Protection 

The Ministry of E nvironmentb Conservation and Meteorology is responsible for the protection 
and conservation of biodiversity and designation of the PA network in the S olomon Islands.  

As mentioned in the E nvironmental Baselineb the Protected Areas Act 2010 presents the 
process to designate a protected area. For an area to become a PAb a community or 
organization should prepare:  
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  An application to the Director of E nvironment for the site to be declared as a PA. The 
application will need to include a PA management plan and scientific studies to show that 
the area is of significance to biological diversityb and to the community in terms of natural 
resources. The application will also need to include an estimated budget for the PA and 
evidence of agreement by all customary landownersb a map showing the boundaries and 
size of the site.  

  The Directorb upon receiving the applicationb will review it and make recommendations to 
the Ministerb if the application is deemed to have merit and should declared a PA. The basic 
requirements for an application and for considerations by the Minister include: 
6 Conservation objectives of the PA identified in accordance with sound conservation 

practices; 
6 Boundaries of the area accurately identifiedb or otherwise demarcated and surveyed; 
6 Consent and approval obtained from persons having rights or interests in the area; and 
6 Appropriate conservationb protection or management plan developed for the area to 

ensure that the conservation objectives of the PA would be achieved. 

K .6 Conclusion R egarding Upper Tina R iver Protected 
Area 

E stablishing the upper Tina R iver catchment PA will require significant funding and a dedicated 
project team with expert assistance.  

Neither S IG nor the S PC have the power to create a protected area without the consent and 
support of customary landowners. As a large area covering 125 km2b protection will require the 
consent of a large number of landowning groups with disparate ideas about the value of 
conservationb and for manyb a history of sometimes lucrative involvement in logging and mining. 
A dedicated and well resourced project team will be required to conduct the consultations and 
negotiations necessary to make the protected area a reality. 

E xpert assistance will also be required for studies and mappingb and preparation of a 
management plan. Funding for a project team and expert assistance will need to be obtained 
from international environmental NGOs or donor agencies such as the Green C limate Fundb 
Conservation International or the World Bank.  

Once establishedb the protected area will need to leverage sustainable benefits to landowners 
to maintain landowner supportb which in turn is crucial to maintaining S IG support. S ourcing 
and managing benefits will be a key component of the project team’s work. 
 
Based on this analysisb the declaration of a PA for the upper Tina R iver catchment should 
adopt a staged approachb the later stages of which will depend on the outcomes of S tage 2 
feasibility assessments.  

In the absence of a formal protected areab the role of TR HDP will be crucial to shining a spotlight 
on activities in the upper catchment. The Project provides an opportunity for the S PC  to monitor 
and report on any deforestation activities. This will include reporting any illegal logging activities 
above the 400 metre contourb which covers the vast majority of the upper catchment area. The 
PO is well placed to secure S IG support to enforce existing laws and shut down illegal 
operations. S atellite monitoring of forestation through the S PC  and S IG will provide essential 
data both to support future donor funding proposals as well as to provide baseline data for any 
carbon trading application. 
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%x•c u tqv• 3u m m ary 
The TiŶa ‘iǀeƌ dƌaiŶs iŶ a ŶoƌthͲǁesteƌlǇ diƌeĐtioŶ fƌoŵ soŵe of the highest peaks ;ϮϬϬϬ+ ŵͿ oŶ the 
islaŶd of DuadalĐaŶal. Lt ǁas seleĐted as a poteŶtial site foƌ aŶ hǇdƌoeleĐtƌiĐ pƌojeĐt ďeĐause it has a 
ƌelatiǀelǇ high floǁ aŶd is Đlose to I oŶiaƌa.  

This ƌepoƌt assesses the effeĐts of the pƌoposed hǇdƌoͲeleĐtƌiĐ opeƌatioŶ oŶ the aƋuatiĐ phǇsiĐal 
eŶǀiƌoŶŵeŶt, iŶĐludiŶg eŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts, poteŶtial effeĐts oŶ fish, fish passage 
ƌeƋuiƌeŵeŶts, hǇdƌoͲpeakiŶg, ŵoƌphologiĐal ĐhaŶges ƌesultiŶg fƌoŵ ƌeduĐed sediŵeŶt load, aŶd 
possiďle ŵitigatioŶ ŵeasuƌes.  

I ǇdƌoeleĐtƌiĐ pƌojeĐt desĐƌiptioŶ 

The pƌojeĐt Đoŵpƌises a ϱϱ ŵ high daŵ loĐated at aŶ eleǀatioŶ of appƌoǆiŵatelǇ ϭϮϯ ŵ aŵsl, aŶd  
ƌoughlǇ ϯϬ ƌiǀeƌ kŵ fƌoŵ the sea, a ϯ.ϯ kŵ tuŶŶel to a poǁeƌhouse aŶd tailƌaĐe at eleǀatioŶ ϳϯ ŵ 
aŵsl. The ƌeseƌǀoiƌ foƌŵed ďǇ the daŵ ǁill eǆteŶd upstƌeaŵ appƌoǆiŵatelǇ Ϯ.ϲ kŵ aŶd ǁill haǀe a 
suƌfaĐe aƌea of aď out Ϭ.Ϯϴ kŵϮ at aŶ eleǀatioŶ of ϭϳϱ ŵ aŵsl. The opeƌatiŶg ƌaŶge of the ƌeseƌǀoiƌ 
foƌŵed ď Ǉ the daŵ ǁill ďe ϱ ŵ ďut the ƌeseƌǀoiƌ ǁill ŶoƌŵallǇ ď e held aďout ϯ ŵ ďeloǁ the full 
ƌeseƌǀoiƌ leǀel to iŶĐƌease utilisatioŶ ďǇ stoƌiŶg ǁateƌ duƌiŶg floods aŶd fƌeshes aŶd ƌeduĐiŶg the 
Ŷuŵďeƌ of spill eǀeŶts.  

LŶitiallǇ, the poǁeƌhouse ǁill haǀe ϯ tuƌďiŶe/geŶeƌatoƌ uŶits, eaĐh ǁith a ĐapaĐitǇ of ϱa 2 , alloǁiŶg 
a ŵaǆiŵuŵ disĐhaƌge of aďout ϭϴ ŵϯ/s, aŶd a ŵiŶiŵuŵ disĐhaƌge of aďout Ϯ.ϰ ŵϯ/s.  

A Ŷ eŶǀiƌoŶŵeŶtal floǁ ǁill ďe ŵaiŶtaiŶed ďetǁeeŶ the daŵ aŶd poǁeƌ house tailƌaĐe. The ƌiǀeƌ 
distaŶĐe ďetǁeeŶ the daŵ aŶd tailƌaĐe is ϱ.ϰ kŵ. 

I ǇdƌologǇ aŶd poǁeƌ statioŶ opeƌatioŶ 

A  ǁateƌ leǀel ƌeĐoƌdeƌ ǁas opeƌated oŶ the TiŶa ‘iǀeƌ upstƌeaŵ of the daŵ ďetǁeeŶ ϭϲ WuŶe ϮϬϭϬ 
aŶd Ϭϯ A pƌil ϮϬϭϰ.  The ŵeaŶ aŶd ŵediaŶ ƌiǀeƌ floǁ at the daŵ site deƌiǀed fƌoŵ this ƌeĐoƌd is ϭϰ.ϴϱ 
ŵϯ/s aŶd ϭϭ.ϴϳ ŵϯ/s, ƌespeĐtiǀelǇ. 9Ŷtuƌa deƌiǀed ϯϬ Ǉeaƌs of sǇŶthetiĐ floǁs fƌoŵ ƌaiŶfall ƌeĐoƌd 
aŶd estiŵated the loŶgͲteƌŵ ŵeaŶ aŶd ŵediaŶ floǁs to ďe ϭϯ.ϭ ŵϯ/s aŶd ϭϬ.ϳϴ ŵϯ/s, ƌespeĐtiǀelǇ. 
The ŵaǆiŵuŵ geŶeƌatiŶg floǁ of ϭϴ ŵϯ/s ǁas eǆĐeeded ϮϮ% of the tiŵe iŶ the shoƌtͲteƌŵ ƌeĐoƌd, 
aŶd ϭϴ% of the tiŵe iŶ the loŶgͲteƌŵ ƌeĐoƌd.  

t oǁeƌ statioŶ opeƌatioŶ ǁas siŵulated usiŶg ďoth the shoƌteƌ ƌeĐoƌded floǁ ƌeĐoƌd aŶd the loŶgeƌ 
sǇŶthetiĐ floǁ ƌeĐoƌd. These siŵulatioŶs shoǁed spill floǁs ǁould oĐĐuƌ oŶ aǀeƌage eǀeƌǇ ϱ.ϱ ǁeeks 
aŶd ǁould usuallǇ ďe of ϰͲϲ daǇs duƌatioŶ. The ŵeaŶ spill floǁ foƌ the shoƌt aŶd loŶg teƌŵ floǁ 
ƌeĐoƌd ǁas Ϯ.ϯ ŵϯ/s aŶd ϭ.ϯ ŵϯ/s, ƌespeĐtiǀelǇ, aŶd ƌesulted iŶ geŶeƌatioŶ utilisatioŶ of ϴϮ% aŶd 
ϴϵ%, ƌespeĐtiǀelǇ. U siŶg the shoƌt floǁ ƌeĐoƌd, the estiŵated eŶeƌgǇ geŶeƌated at the poǁeƌ house 
aŶd at a geŶeƌatoƌ oŶ the eŶǀiƌoŶŵeŶtal floǁ outlet ǁas ϴϲ D2 h/a foƌ a ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ. 
2 ithout a geŶeƌatoƌ oŶ the eŶǀiƌoŶŵeŶtal floǁ, the estiŵated eŶeƌgǇ output ǁas ϴϮ.Ϯ D2 h/a. 
U siŶg the ϯϬ Ǉeaƌ sǇŶthetiĐ floǁ ƌeĐoƌd, the estiŵated eŶeƌgǇ ǁas ϴϯ D2 h/a oƌ ϳϵ.Ϯ D2 h/a ǁithout 
aŶǇ geŶeƌatioŶ fƌoŵ the eŶǀiƌoŶŵeŶtal floǁ. TƌaŶsŵissioŶ losses to [uŶgga aƌe aďout ϭ.Ϯ D2 h/a. 
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Cish ĐoŵŵuŶitǇ aŶd haď itat pƌefeƌeŶĐes 

The fish ĐoŵŵuŶitǇ iŶ the TiŶa ‘iǀeƌ is diǀeƌse aŶd Đoŵpƌises aďout ϮϬ speĐies of goďǇ, tǁo eel 
speĐies, tǁo kuhlia speĐies aŶd tǁo speĐies of gƌuŶteƌs. A ll speĐies aƌe ƌepoƌted to ďe diadƌoŵous iŶ 
that theǇ ŵust haǀe aĐĐess to the sea to Đoŵplete theiƌ life ĐǇĐles ;9“LA Ϳ. A ll speĐies, eǆĐept foƌ 
kuhlia aŶd gƌuŶteƌs, aƌe eǆĐelleŶt aƋuatiĐ Đliŵďeƌs aŶd aƌe aďle to Ŷegotiate ƌapids aŶd ǁateƌfalls. 
A ll speĐies oĐĐuƌ iŶ otheƌ “oloŵoŶ LslaŶd ƌiǀeƌs, aŶd ŵost aƌe fouŶd iŶ the ǁideƌ aƌea of the ǁesteƌŶ 
t aĐifiĐ. The goďies spaǁŶ iŶ theiƌ adult loĐatioŶs aŶd ǁheŶ the laƌǀae eŵeƌge theǇ aƌe Đaƌƌied to the 
sea ďǇ floods duƌiŶg the ǁet seasoŶ. The laƌǀae ƌeaƌ iŶ the sea aŶd ƌetuƌŶ to ƌiǀeƌs as juǀeŶiles that 
theŶ ŵigƌate upstƌeaŵ. A dult eels ŵigƌate doǁŶstƌeaŵ duƌiŶg ǁet seasoŶ floods to spaǁŶ iŶ the 
oĐeaŶ. The adults die afteƌ spaǁŶiŶg aŶd the juǀeŶile eels ƌetuƌŶ to fƌeshǁateƌ aŶd ŵigƌate 
upstƌeaŵ. A dult kuhlia aŶd gƌuŶteƌs ŵigƌate to the TiŶa ‘iǀeƌ estuaƌǇ to spaǁŶ aŶd, afteƌ spaǁŶiŶg, 
the adults ƌetuƌŶ upstƌeaŵ. Theiƌ ǇouŶg ƌeaƌ foƌ a ǁhile iŶ the estuaƌǇ oƌ Đoastal ǁateƌs ď efoƌe 
ŵigƌatiŶg upstƌeaŵ.  

A lthough the goďies iŶ the “oloŵoŶ LslaŶds aƌe geŶeƌallǇ ĐoŶsideƌed diadƌoŵous, Ŷuŵeƌous juǀeŶile 
goďies ϭϬ ŵŵ iŶ leŶgth ǁeƌe oďseƌǀed iŶ the shalloǁ loǁ ǀeloĐitǇ aƌeas of the ƌiǀeƌ ď etǁeeŶ the 
daŵ aŶd poǁeƌ house sites oŶ ϭϭͲϭϱ WulǇ ϮϬϭϲ. The Ŷuŵďeƌ aŶd size of these juǀeŶile fish suggests 
that these fish aƌe ƌeaƌiŶg iŶ the ƌiǀeƌ ƌatheƌ thaŶ the sea ďeĐause it is uŶlikelǇ that fish of this size 
haǀe the sǁiŵŵiŶg aďilitǇ to ŵake the Ϯϱ kŵ jouƌŶeǇ fƌoŵ the sea. 

A s paƌt of this studǇ, ŵeasuƌeŵeŶts of fish Ŷuŵďeƌs, ǁateƌ depth, ǀeloĐitǇ, aŶd suďstƌate 
ĐoŵpositioŶ ǁeƌe ŵade at ϳϬ loĐatioŶs aĐƌoss tƌaŶseĐts iŶ the ToŶi  aŶd TiŶa  ƌiǀeƌs iŶ a ǀaƌietǇ of 
haďitat tǇpes ;ƌiffle, ƌuŶ aŶd poolͿ.  A  total of ϭϴ speĐies ǁeƌe eitheƌ Đaught oƌ oďseƌǀed oŶ ϭϭ 
a aƌĐh ϮϬϭϲ ďǇ eleĐtƌoͲfishiŶg aŶd oŶ ϭϯͲϭϰ WulǇ ϮϬϭϲ ďǇ sŶoƌkel oďseƌǀatioŶ.  9ight of these speĐies 
ǁeƌe ƌelatiǀelǇ ĐoŵŵoŶ ;pƌeseŶt iŶ ŵoƌe thaŶ ϯ saŵpliŶg loĐatioŶsͿ. 

These fish oďseƌǀatioŶs shoǁed that Đoaƌse suďstƌates ǁith ŵiŶiŵal saŶd ŵoǀeŵeŶt ǁeƌe the 
pƌefeƌƌed haďitat of ŵost fish speĐies. LŶ geŶeƌal, ŵost speĐies ǁeƌe fouŶd iŶ shalloǁ ǁateƌ ;Ϭ.ϮͲϬ.ϯ 
ŵͿ ǁith ŵodeƌate ǀeloĐities ;Ϭ.ϰϱͲϬ.ϲϱ ŵ/sͿ aŶd Đoaƌse suďstƌate. 9els aŶd the tǁo “iĐǇopteƌus 
speĐies ǁeƌe fouŶd iŶ the sǁiftest ǁateƌ aŶd kuhlia ǁeƌe fouŶd iŶ the loǁest ǁateƌ ǀeloĐities. 
“halloǁ ǁateƌ ;<Ϭ.ϯ ŵͿ ǁith a ǀeloĐitǇ of up to Ϭ.ϳ ŵ/s aŶd ďouldeƌ/Đoďďle suďstƌate ĐoŶtaiŶed the 
gƌeatest deŶsitǇ of fish aŶd the gƌeatest Ŷuŵďeƌ of speĐies.  

Cish deŶsitǇ aŶd diǀeƌsitǇ ǁas higheƌ iŶ the ToŶi ‘iǀeƌ thaŶ iŶ the TiŶa ‘iǀeƌ, ǁith aŶ aǀeƌage of 
ϲϬ.ϰ±ϴϭ.ϳ fish/ϭϮŵϮ iŶ the ToŶi ‘iǀeƌ Đoŵpaƌed to ϲ.ϳ±ϭϳ.ϭ fish/ϭϮŵϮ iŶ the TiŶa ‘iǀeƌ.  

I aďitat suitaďilitǇ aŶd geŶeƌalised additiǀe ŵodels ;Woǁett & 5aǀeǇ ϮϬϬϳͿ ǁeƌe deǀeloped foƌ the 
eight ŵost ĐoŵŵoŶ speĐies ;“tiphodoŶ seŵoŶi, “tiphodoŶ peleǁeŶsis, “tiphodoŶ ƌutilauƌeus, 
. eloďƌaŶĐhus sp., A Ŷguilla ŵaƌŵoƌata, “iĐǇopteƌus ĐǇaŶoĐephalus, “iĐǇopteƌus lagoĐephalus, Yuhlia 
ŵaƌgiŶataͿ, as ǁell as ŵodels foƌ oǀeƌall fish deŶsitǇ aŶd speĐies ƌiĐhŶess.  

LŶstƌeaŵ haď itat 

The TiŶa ‘iǀeƌ gƌaduallǇ iŶĐƌeases iŶ gƌadieŶt fƌoŵ its ĐoŶflueŶĐe ǁith the ToŶi ‘iǀeƌ to the head of 
the pƌoposed ƌeseƌǀoiƌ. The aǀeƌage gƌadieŶt ďetǁeeŶ the TiŶa/ToŶi ĐoŶflueŶĐe aŶd the poǁeƌ 
house site is ϱ.ϯ ŵ/kŵ, iŶĐƌeasiŶg to ϵ.ϯ ŵ/kŵ ďetǁeeŶ the poǁeƌ house aŶd daŵ. The ŵoƌphologǇ 
ƌefleĐts the ĐhaŶge iŶ gƌadieŶt ǁith the suďstƌate size aŶd fƌeƋueŶĐǇ of sǁift ǁateƌ haďitat 
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iŶĐƌeasiŶg ǁith gƌadieŶt. The ƌiǀeƌ is ĐhaƌaĐteƌised ď Ǉ ƌuŶs aŶd ƌiffle, ǁith ƌelatiǀelǇ feǁ 
ƌapids/toƌƌeŶts aŶd pools. 

“uƌǀeǇs of the ƌiǀeƌ ǁeƌe Đaƌƌied out oŶ ϲͲϵ a aƌĐh ϮϬϭϲ aŶd ϭϭͲϭϱ WulǇ ϮϬϭϯ. 5uƌiŶg the fiƌst suƌǀeǇ, 
the pƌopoƌtioŶ of the diffeƌeŶt haďitat tǇpes ǁas ŵeasuƌed aŶd ĐƌossͲseĐtioŶs ǁeƌe ideŶtified iŶ 
eaĐh of the haďitat tǇpes. A  laƌge flood that oĐĐuƌƌed oŶ the seĐoŶd daǇ of the suƌǀeǇ aŶd ƌeŵoǀed 
ŵoƌe thaŶ half of the teŵpoƌaƌǇ staff gauges that had ďeeŶ iŶstalled. This ŵeaŶt that oŶlǇ ϯ ĐƌossͲ
seĐtioŶs ǁeƌe suƌǀeǇed iŶ a aƌĐh, oŶe pool, oŶe ƌuŶ aŶd oŶe ƌiffle. 2 ateƌ leǀels ǁeƌe ŵeasuƌed at 
floǁs of ϴ.ϳ ŵϯ/s aŶd ϭϵ.ϳ ŵϯ/s aŶd these ǁeƌe used to deǀelop ƌatiŶg Đuƌǀes at eaĐh ĐƌossͲseĐtioŶ. 
The seĐoŶd suƌǀeǇ ;ϭϭͲϭϮ WulǇ ϮϬϭϯͿ Đoŵpƌised ĐƌossͲseĐtioŶs iŶ Ϯ pools, ϱ ƌuŶs, ϱ ƌiffles aŶd Ϯ 
ƌapids; a total of ϭϰ ĐƌossͲseĐtioŶs. The floǁ ǁas ϵ.ϵϭ ŵϯ/s oŶ the ϭϭ WulǇ aŶd ϵ.ϲϲ ŵϯ/s oŶ the ϭϮ 
WulǇ. 2 ateƌ leǀel aŶd floǁ ŵeasuƌeŵeŶts ǁeƌe takeŶ oŶ ϭϱ WulǇ aŶd Ϯϱ WulǇ foƌ ƌatiŶg ĐaliďƌatioŶ 
ǁheŶ the floǁs ǁeƌe ϴ.Ϯϴ ŵϯ/s aŶd  ϱ.ϯϵ ŵϯ/s, ƌespeĐtiǀelǇ.  

These suƌǀeǇs shoǁed that the ƌiǀeƌ ď etǁeeŶ the daŵ aŶd poǁeƌhouse Đoŵpƌised ϰϲ% ƌuŶ, ϯϲ% 
ƌiffle, ϭϯ% pool aŶd ϱ% ƌapid haďitats. The aǀeƌage ǁateƌ suƌfaĐe ǁidth at a floǁ of ϵ ŵϯ/s ǁas Ϯϯ.ϲ 
ŵ aŶd the aǀeƌage depth aŶd ǀeloĐitǇ ǁeƌe Ϭ.ϱϴ ŵ aŶd Ϭ.ϲϲ ŵ/s, ƌespeĐtiǀelǇ. 

1 aƌiaď ilitǇ of floǁs 

The ƌiǀeƌ doǁŶstƌeaŵ of the daŵ ǁill ƌeƋuiƌe soŵe floǁ ǀaƌiaďilitǇ, paƌtiĐulaƌlǇ floods aŶd fƌeshes to 
flush algal aĐĐuŵulatioŶs. . eĐause the ŵaǆiŵuŵ ĐapaĐitǇ of the poǁeƌhouse aŶd the aŵouŶt of 
stoƌage iŶ the ƌeseƌǀoiƌ aƌe Ŷot laƌge, theƌe ǁill ďe fƌeƋueŶt peƌiods of spill ďetǁeeŶ the daŵ aŶd 
tailƌaĐe. “iŵulatioŶ of the hǇdƌo opeƌatioŶ iŶdiĐated that floods oƌ fƌeshes ǁould oĐĐuƌ oŶ aǀeƌage 
eǀeƌǇ ϲ ǁeeks aŶd theiƌ aǀeƌage duƌatioŶ ǁould ďe ď etǁeeŶ ϰͲϲ daǇs. This fƌeƋueŶĐǇ is pƌoď aďlǇ 
suffiĐieŶt to pƌeǀeŶt pƌolifiĐ peƌiphǇtoŶ ;algae attaĐhed to suďstƌateͿ aĐĐuŵulatioŶ iŶ this loǁ 
ŶutƌieŶt ƌiǀeƌ. Theƌefoƌe, it should Ŷot ďe ŶeĐessaƌǇ to pƌoǀide foƌ flushiŶg floǁs oƌ aŶǇ otheƌ 
seasoŶal pulses to stiŵulate spaǁŶiŶg, ŵigƌatioŶ oƌ otheƌ ďiotiĐ aĐtiǀities. 

[aƌge sĐale hǇdƌoͲpeakiŶg ĐaŶ seǀeƌelǇ affeĐt fish aŶd ďeŶthiĐ iŶǀeƌteďƌates. LŶ the TiŶa ‘iǀeƌ duƌiŶg 
the dƌǇ seasoŶ, it is iŶteŶded to geŶeƌate at full disĐhaƌge duƌiŶg the daǇ aŶd ƌeduĐe to zeƌo poǁeƌ 
statioŶ disĐhaƌge duƌiŶg the Ŷight leaǀiŶg oŶlǇ the eŶǀiƌoŶŵeŶtal floǁ iŶ the ƌiǀeƌ. This ŵeaŶs that 
the floǁs Đould fluĐtuate ď etǁeeŶ ϭϴ ŵϯ/s aŶd the eŶǀiƌoŶŵeŶtal floǁ oŶ aŶ alŵost dailǇ ďasis. 
Cloǁs of ϭϴ ŵϯ/s oƌ ŵoƌe pƌeseŶtlǇ oĐĐuƌ foƌ aďout ϮϬ% of the tiŵe. CluĐtuatiŶg  floǁs fƌoŵ ϭ ŵϯ/s 
to ϭϴ ŵϯ/s ǁould iŶĐoŶǀeŶieŶĐe loĐal iŶhaďitaŶts ďut ǁould Ŷot pƌeǀeŶt theŵ fƌoŵ ĐƌossiŶg the 
ƌiǀeƌ oŶ foot. 

The ŵaǆiŵuŵ floǁ fƌoŵ the geŶeƌatoƌs is ƌelatiǀelǇ loǁ Đoŵpaƌed to the ŵagŶitude of floods aŶd 
fƌeshes duƌiŶg the ǁet seasoŶ, so that it is uŶlikelǇ that fish haďitat aŶd fish populatioŶs ǁill ďe 
affeĐted ďǇ hǇdƌoͲpeakiŶg. I oǁeǀeƌ, depeŶdiŶg oŶ the ŵoďilitǇ of the speĐies, theƌe is the 
possiďilitǇ of fish stƌaŶdiŶg.  

“ediŵeŶt 

9Ŷtuƌa ;ϮϬϭϰͿ estiŵated that it ǁould ďe aďout ϲϱ Ǉeaƌs ďefoƌe it ď eĐaŵe ŶeĐessaƌǇ to flush 
deposited sediŵeŶt fƌoŵ aƌouŶd the poǁeƌ statioŶ iŶtake. Thus, the daŵ ǁill tƌap all ďed load 
sediŵeŶt ;saŶd aŶd Đoaƌseƌ ŵateƌialͿ aŶd a pƌopoƌtioŶ of suspeŶded sediŵeŶt, aŶd ƌeduĐe the 
aŵouŶt of ď ed load iŶ the ƌiǀeƌ doǁŶstƌeaŵ of the daŵ.   
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A t pƌeseŶt, a laƌge aŵouŶt of sediŵeŶt is tƌaŶspoƌted thƌough the steep, ƌelatiǀelǇ Ŷaƌƌoǁ seĐtioŶ 
of ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse sites. The ŵoǀeŵeŶt of sediŵeŶt duƌiŶg floods aŶd iŶ 
the deepeƌ sǁifteƌ aƌeas of the ƌiǀeƌ at Ŷoƌŵal floǁs ƌeduĐes algal gƌoǁth, ďeŶthiĐ iŶǀeƌteďƌate 
pƌoduĐtioŶ aŶd fish haďitat. The ĐƌeatioŶ of a daŵ ǁill pƌeǀeŶt ŵuĐh of this sediŵeŶt ŵoǀeŵeŶt 
aŶd ǁill gƌaduallǇ ĐoaƌseŶ the suďstƌate. This ǁill iŵpƌoǀe the fish haďitat ĐoŶsideƌaďlǇ, as the 
haďitat oďseƌǀatioŶs shoǁed a Đleaƌ pƌefeƌeŶĐe foƌ Đoaƌse suďstƌate aŶd aǀoidaŶĐe of deep sǁift 
ǁateƌ ǁheƌe saŶd ǁas ďeiŶg tƌaŶspoƌted aloŶg the ƌiǀeƌ ďed. 

The ƌeduĐtioŶ iŶ saŶd supplǇ ǁill teŶd to deepeŶ pools aŶd iŵpƌoǀe haďitat foƌ the pool dǁelliŶg 
speĐies kuhlia aŶd gƌuŶteƌs. A ŶǇ ďeŶefiĐial effeĐt of sediŵeŶt ƌeŵoǀed ď Ǉ the ƌeseƌǀoiƌ ǁill 
gƌaduallǇ ƌeduĐe ǁith distaŶĐe doǁŶstƌeaŵ, as sediŵeŶt is eŶtƌaiŶed foƌ the saŶds aŶd gƌaǀels oŶ 
eǆistiŶg ƌiǀeƌ ďaŶks aŶd iŶtƌoduĐed fƌoŵ tƌiďutaƌies. 

 hďseƌǀatioŶs doǁŶstƌeaŵ of beǁ )ealaŶd hǇdƌo daŵs oŶ gƌaǀel ďed ƌiǀeƌs ;2 aitaki, O luthaͿ 
iŶdiĐate that the ƌiǀeƌ ďed ǁill Ŷot degƌade ;eƌodeͿ to aŶǇ ŶotiĐeaďle degƌee ď eĐause the suƌfaĐe ǁill 
ďe aƌŵouƌed ďǇ Đoďďles aŶd laƌgeƌ gƌaǀels oŶĐe the suƌfaĐe fiŶes aƌe ƌeŵoǀed. 

2 ateƌ teŵpeƌatuƌe aŶd ƋualitǇ 

. eĐause theƌe is little diuƌŶal aŶd seasoŶal teŵpeƌatuƌe ǀaƌiatioŶ aŶd little ǁiŶd ŵiǆiŶg, tƌopiĐal 
ƌeseƌǀoiƌs ofteŶ ďeĐoŵe stƌatified ;. aƌƌoǁ ϭϵϴϴͿ. “halloǁ lakes ǁith high iŶfloǁ aƌe least at ƌisk of 
stƌatifiĐatioŶ. The loǁ ƌesideŶĐe tiŵe ;ϳ daǇsͿ, ƌelatiǀelǇ Ŷaƌƌoǁ siŶuous ƌeseƌǀoiƌ, ĐoŵďiŶed ǁith 
floods that ĐaŶ oĐĐuƌ at aŶǇ tiŵe of Ǉeaƌ, suggest that stƌatifiĐatioŶ is uŶlikelǇ.  

5uƌiŶg the ƌaiŶǇ seasoŶ, spot teŵpeƌatuƌes ŵeasuƌed iŶ the TiŶa ‘iǀeƌ ǁeƌe Ϯϰ.ϱ°O  at the TiŶa 
1 illage. 2 ateƌ teŵpeƌatuƌes iŶ the ToŶi ‘iǀeƌ ǁeƌe higheƌ at Ϯϴ.ϰͲϮϵ.ϰ°O . 2 ateƌ teŵpeƌatuƌes ǁeƌe 
also ŵeasuƌed iŶ the ToŶi ‘iǀeƌ aŶd iŶ the TiŶa ‘iǀeƌ ď etǁeeŶ the ToŶi ‘iǀeƌ ĐoŶflueŶĐe aŶd 
appƌoǆiŵatelǇ ϭ.ϱ kŵ ďeloǁ the daŵ site oǀeƌ the peƌiod ϭϭͲϭϱ WulǇ ϮϬϭϲ. The dailǇ ŵaǆiŵuŵ ǁateƌ 
teŵpeƌatuƌe ǁas Ϯϲ°O  at all sites oǀeƌ the ϱ daǇs ǁith a diuƌŶal ǀaƌiatioŶ of aďout ϯ°O . The laĐk of 
aŶǇ doǁŶstƌeaŵ iŶĐƌease iŶ teŵpeƌatuƌe aŶd the siŵilaƌitǇ of the ǁateƌ teŵpeƌatuƌes iŶ the ToŶi 
aŶd TiŶa ƌiǀeƌs suggests that duƌiŶg WulǇ the ǁateƌ teŵpeƌatuƌe ǁas iŶ eƋuiliď ƌiuŵ ǁith the phǇsiĐal 
aŶd ĐliŵatiĐ ĐoŶditioŶs aŶd theƌefoƌe a ĐhaŶge iŶ floǁ ǁould haǀe ŵiŶiŵal effeĐt oŶ dailǇ ŵeaŶ 
ǁateƌ teŵpeƌatuƌe. 

A  ƌeduĐtioŶ iŶ floǁ geŶeƌallǇ does Ŷot ĐhaŶge the dailǇ ŵeaŶ ǁateƌ teŵpeƌatuƌe sigŶifiĐaŶtlǇ, ďut it 
does iŶĐƌease the dailǇ ŵaǆiŵuŵ aŶd deĐƌease the dailǇ ŵiŶiŵuŵ teŵpeƌatuƌe.  I oǁeǀeƌ, duƌiŶg 
the ǁet seasoŶ at least, ǁateƌ ǀeloĐities aƌe high aŶd ƌiǀeƌ ǁateƌ teŵpeƌatuƌes ŵaǇ ďe ďeloǁ the 
eƋuiliďƌiuŵ teŵpeƌatuƌe, so that a ƌeduĐtioŶ iŶ floǁ ǁould iŶĐƌease the dailǇ ŵaǆiŵuŵ ǁateƌ 
teŵpeƌatuƌe aŶd ŵaǇ iŶĐƌease the dailǇ aǀeƌage ǁateƌ teŵpeƌatuƌe iŶ the ƌiǀeƌ ď etǁeeŶ the daŵ 
aŶd poǁeƌhouse.  2 ith a floǁ of ϭ ŵϯ/s iŶ the ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse, ǁateƌ 
teŵpeƌatuƌes aƌe likelǇ to ďe siŵilaƌ to those iŶ the ToŶi ‘iǀeƌ. This ǁill Ŷot affeĐt fish aŶd ďeŶthiĐ 
iŶǀeƌteďƌates as the aƋuatiĐ ĐoŵŵuŶitǇ iŶ the ToŶi ‘iǀeƌ is siŵilaƌ to, if Ŷot ďetteƌ thaŶ, that iŶ the 
TiŶa ‘iǀeƌ. 

The foƌŵatioŶ of a lake oƌ ƌeseƌǀoiƌ is uŶlikelǇ to haǀe aŶǇ effeĐt oŶ seasoŶal ǁateƌ teŵpeƌatuƌes 
ďeĐause theƌe is little ǀaƌiatioŶ iŶ the aŶŶual aiƌ teŵpeƌatuƌe iŶ the “oloŵoŶ LslaŶds.  
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9ŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts 

The eŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts ǁeƌe deteƌŵiŶed ďǇ ŵodelliŶg teŶ haď itat suitaďilitǇ Đƌiteƌia 
;ϴ speĐies Ͳ“tiphodoŶ seŵoŶi, “tiphodoŶ peleǁeŶsis, “tiphodoŶ ƌutilauƌeus, . eloďƌaŶĐhus sp., 
A Ŷguilla ŵaƌŵoƌata, tǁo “iĐǇopteƌus speĐies, Yuhlia ŵaƌgiŶata, aŶd tǁo fish ĐoŵŵuŶitǇ ŵeasuƌes  
fish deŶsitǇ aŶd speĐies ƌiĐhŶessͿ foƌ floǁs of up to ϭϭ ŵϯ/s. The aŶalǇsis of haďitat ǀaƌiatioŶ ǁith 
floǁ suggested that a floǁ of ϮͲϰ ŵϯ/s ǁould pƌoǀide ŵaǆiŵuŵ haď itat foƌ ŵost of the ĐoŵŵoŶ 
speĐies, fish deŶsitǇ aŶd speĐies ƌiĐhŶess. I oǁeǀeƌ foƌ the speĐies that liǀe iŶ ǀeƌǇ sǁift ǁateƌ 
;“iĐǇopteƌus ĐǇaŶoĐephalus aŶd “. lagoĐephalusͿ, haďitat suitaďilitǇ is gƌeatest at floǁs gƌeateƌ thaŶ 
ϭϬ ŵϯ/s.  

The staŶdaƌd of eŶǀiƌoŶŵeŶtal pƌoteĐtioŶ pƌoǀided ďǇ aŶ eŶǀiƌoŶŵeŶtal floǁ ĐaŶ ďe assessed ďǇ 
ĐoŵpaƌiŶg the aŵouŶt of haďitat ;ŵϮ/ŵ of ƌiǀeƌ leŶgthͿ at the eŶǀiƌoŶŵeŶtal floǁ ǁith the aŵouŶt 
of haďitat  at ŵediaŶ floǁ. A  floǁ of ϭ ŵϯ/s ǁould pƌoǀide ŵoƌe haďitat thaŶ is aǀailaďle at ŵediaŶ 
floǁ foƌ “tiphodoŶ seŵoŶi, . eloďƌaŶĐhus sp.,  “tiphodoŶ peleǁeŶsis aŶd Yuhlia ŵaƌgiŶata  aŶd a 
siŵilaƌ aŵouŶt foƌ “tiphodoŶ ƌutilauƌeus. Cish deŶsitǇ aŶd speĐies ƌiĐhŶess ǁould ďoth ďe gƌeateƌ 
ǁith a floǁ of ϭŵϯ/s thaŶ ǁith the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s. The estiŵated fish deŶsitǇ at aŶ 
eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s is appƌoǆiŵatelǇ ϱϬ fish peƌ ϭϮ ŵϮ. This is slightlǇ less thaŶ the aǀeƌage 
of ϲϬ.ϰ fish/ϭϮŵϮ oďseƌǀed iŶ the ToŶi ‘iǀeƌ aŶd ĐoŶsideƌaďlǇ higheƌ thaŶ the ϲ.ϳ fish/ϭϮŵϮ 
oďseƌǀed iŶ the TiŶa ‘iǀeƌ.  “iŵilaƌlǇ, the estiŵated Ŷuŵďeƌ of speĐies peƌ Ƌuadƌat ǁith aŶ 
eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s ǁas Ϯ.ϭ Đoŵpaƌed to the oďseƌǀatioŶ of Ϯ.ϲϭ aŶd ϭ.ϭϳ iŶ the ToŶi aŶd 
TiŶa ƌiǀeƌs, ƌespeĐtiǀelǇ.  

The seleĐtioŶ of aŶ eŶǀiƌoŶŵeŶtal floǁ depeŶds oŶ the ďalaŶĐe ďetǁeeŶ eŶǀiƌoŶŵeŶtal effeĐts aŶd 
loss of geŶeƌatioŶ aŶd the ƌelatiǀe ǀalues plaĐed oŶ the eŶǀiƌoŶŵeŶt aŶd geŶeƌatioŶ. t ƌoǀisioŶ of a 
ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ ďetǁeeŶ the daŵ aŶd poǁeƌhouse should ŵaiŶtaiŶ oƌ iŵpƌoǀe fish aŶd 
ďeŶthiĐ iŶǀeƌteďƌate deŶsities aŶd total Ŷuŵďeƌs foƌ ŵost speĐies. A Ŷ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s 
ǁould ŵaiŶtaiŶ the ƌiffle haďitats that appeaƌ to ďe used ďǇ ŵost fish speĐies, although theƌe ǁould 
ďe a ƌeduĐtioŶ iŶ haďitat foƌ the “iĐǇopteƌus speĐies, ǁhiĐh ĐaŶ liǀe iŶ ǀeƌǇ sǁift ǁateƌ. t ools ǁill 
also ďe ŵaiŶtaiŶed foƌ kuhlia aŶd gƌuŶteƌs.  a oƌeoǀeƌ, tƌappiŶg of sediŵeŶt iŶ the daŵ aŶd 
suďseƋueŶt ĐoaƌseŶiŶg of suďstƌate iŶ the ƌiǀeƌ ď eloǁ the daŵ ǁill iŵpƌoǀe haďitat foƌ all aƋuatiĐ 
speĐies aŶd oǀeƌall pƌoduĐtiǀitǇ aŶd this iŵpƌoǀeŵeŶt ǁith aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s should 
ƌesult iŶ fish deŶsities that aƌe siŵilaƌ to that iŶ the TiŶa aŶd ToŶi ƌiǀeƌs at pƌeseŶt. 

 A  possiďle iŶĐƌease iŶ ǁateƌ teŵpeƌatuƌe ǁill Ŷot affeĐt fish populatioŶs, as the pƌediĐted iŶĐƌease is 
sŵall aŶd the saŵe fish ĐoŵŵuŶitǇ is pƌeseŶt iŶ the ToŶi ‘iǀeƌ ǁheƌe ǁateƌ teŵpeƌatuƌes aƌe 
siŵilaƌ oƌ slightlǇ higheƌ thaŶ iŶ the TiŶa ‘iǀeƌ. Theƌe is little likelihood of aŶǇ ĐhaŶge iŶ ďiotiĐ 
iŶteƌaĐtioŶs, suĐh as pƌedatioŶ, although the loǁeƌ floǁ ǁill ŵake it easieƌ foƌ huŵaŶs to speaƌ fish.  

The fish aŶd iŶǀeƌteďƌate ĐoŵŵuŶitǇ iŶ the ToŶi ‘iǀeƌ is aŶ eǆaŵple of the fish ĐoŵŵuŶitǇ that 
ǁould pƌoďaďlǇ deǀelop ďetǁeeŶ the daŵ aŶd tailƌaĐe ǁith aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s.  The 
floǁ iŶ the ToŶi ‘iǀeƌ is appƌoǆiŵatelǇ oŶe fifth of that iŶ the TiŶa ‘iǀeƌ, Ǉet the aǀeƌage fish deŶsitǇ 
iŶ the ToŶi ‘iǀeƌ ǁas alŵost ϭϬ tiŵes higheƌ thaŶ that iŶ the TiŶa ‘iǀeƌ. Cish diǀeƌsitǇ ǁas also 
higheƌ iŶ the ToŶi ‘iǀeƌ. This is pƌoďaďlǇ ďeĐause the ToŶi ‘iǀeƌ pƌoǀides a ŵoƌe staďle aƋuatiĐ 
eŶǀiƌoŶŵeŶt thaŶ the TiŶa ‘iǀeƌ, ǁheƌe the ǀeloĐities ǁeƌe higheƌ aŶd aŵouŶt of saŶd ŵoǀeŵeŶt 
gƌeateƌ. 
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Cish passage  

The suggested eŶǀiƌoŶŵeŶtal floǁ ǁill Ŷot ďe aŶ iŵpediŵeŶt to fish passage ďetǁeeŶ the poǁeƌ 
house aŶd daŵ. The fish iŶ the ƌiǀeƌ aƌe eitheƌ sǁiŵŵiŶg speĐies oƌ ĐliŵďiŶg speĐies. Lt does Ŷot 
appeaƌ to ďe feasiďle to pƌoǀide passage faĐilities foƌ the sǁiŵŵiŶg speĐies ;kuhlia aŶd gƌuŶteƌsͿ, 
ďeĐause suĐh faĐilities ǁould ďe pƌohiďitiǀelǇ eǆpeŶsiǀe aŶd the suĐĐess of aŶǇ desigŶ ǁould ďe 
uŶĐeƌtaiŶ. I oǁeǀeƌ, it is ƌelatiǀelǇ easǇ to pƌoǀide upstƌeaŵ passage foƌ the goďies aŶd eels ď Ǉ 
iŶstalliŶg a tƌap aŶd haul sǇsteŵ. This ǁould Đoŵpƌise a siŵple ƌaŵp iŶto a tƌap. The fish iŶ this tƌap 
ǁould ďe tƌaŶsfeƌƌed iŶto the ƌeseƌǀoiƌ at iŶteƌǀals of ϯͲϳ daǇs. The adǀaŶtages of a tƌap aŶd haul 
sǇsteŵ aƌe that it is siŵple aŶd iŶeǆpeŶsiǀe, it ĐaŶ ďe opeƌated ďǇ loĐal people aŶd it ǁould pƌoǀide 
a ƌeĐoƌd of fish ŵigƌatioŶs. Lf kuhlia aŶd/oƌ gƌuŶteƌs aĐĐuŵulate at the poǁeƌhouse oƌ ďase of the 
daŵ, it ǁill ďe possiďle to Ŷet theŵ aŶd tƌaŶsfeƌ theŵ to otheƌ loĐatioŶs. 

5oǁŶstƌeaŵ passage foƌ adult eels Đould ďe faĐilitated ď Ǉ spilliŶg ǁateƌ at the staƌt of the ǁet 
seasoŶ ǁheŶ adult eels aƌe oďseƌǀed ĐoŶgƌegatiŶg at the daŵ faĐe. LŶ additioŶ, it ǁould ďe possiďle 
to opeƌate the ƌeseƌǀoiƌ at a slightlǇ higheƌ leǀel, to iŶĐƌease the pƌoďaďilitǇ of spill eaƌlǇ iŶ the ǁet 
seasoŶ. 

a itigatioŶ ŵeasuƌes 

The eŶǀiƌoŶŵeŶtal floǁ is oŶe ŵitigatioŶ ŵeasuƌe, aŶd pƌoďaďlǇ the ŵost iŵpoƌtaŶt, as this ǁill 
ŵaiŶtaiŶ the aƋuatiĐ haďitat aŶd fish populatioŶs.  

t ƌoǀisioŶ of fish passage is aŶotheƌ ŵeasuƌe that ǁill sustaiŶ fish ĐoŵŵuŶities iŶ the uppeƌ ƌiǀeƌ. 
“uddeŶ iŶĐƌeases iŶ ǁateƌ leǀel ĐaŶ ďe daŶgeƌous to people iŶ the ƌiǀeƌ ď ed aŶd it ŵight ď e 
adǀisaďle to ƌaŵp up geŶeƌatioŶ fƌoŵ ŵiŶiŵuŵ to ŵaǆiŵuŵ load oǀeƌ a peƌiod of ϭ to ϭ.ϱ houƌs to 
giǀe people suffiĐieŶt ǁaƌŶiŶg of iŶĐƌeasiŶg floǁs. “uddeŶ ƌeduĐtioŶs iŶ ǁateƌ leǀel ĐaŶ stƌaŶd fish. 
Theƌefoƌe, it is ƌeĐoŵŵeŶded that aŶ adaptiǀe ŵaŶageŵeŶt appƌoaĐh ďe takeŶ to deteƌŵiŶiŶg 
ǁhetheƌ ƌaŵpiŶg floǁs aƌe Ŷeeded to ŵitigate poteŶtial fish stƌaŶdiŶg. This ǁould iŶǀolǀe ĐaƌƌǇiŶg 
out studies duƌiŶg iŶitial opeƌatioŶ to deteƌŵiŶe ǁhetheƌ fish aƌe stƌaŶded oŶ suddeŶ ƌeduĐtioŶs iŶ 
floǁ. Lf ŶeĐessaƌǇ, the ƌate of floǁ ƌeduĐtioŶ ;i.e., ƌaŵpiŶg ƌateͿ Đould theŶ ďe ƌeduĐed to see if that 
pƌeǀeŶts stƌaŶdiŶg. 

t aƌt of the ƌiǀeƌ upstƌeaŵ of the daŵ ǁill ĐhaŶge fƌoŵ a ƌiǀeƌ to a lake. [akes aƌe ƌaƌe oŶ 
DuadalĐaŶal, so this pƌoǀides the poteŶtial foƌ iŵpƌoǀed aĐĐess, aŶd ƌeĐƌeatioŶal aĐtiǀities.  
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ͳ )ntrod u c tqon 
The TiŶa ‘iǀeƌ ǁas seleĐted as a possiďle ƌiǀeƌ foƌ hǇdƌopoǁeƌ deǀelopŵeŶt ďeĐause it is Đlose to 
I oŶiaƌa aŶd, ďeĐause it dƌaiŶs fƌoŵ the highest ƌegioŶ of DuadalĐaŶal, is a ƌelatiǀelǇ laƌge ƌiǀeƌ ǁith 
a suďstaŶtial floǁ. 

The TiŶa ‘iǀeƌ I Ǉdƌopoǁeƌ deǀelopŵeŶt has ďeeŶ studied iŶ soŵe detail siŶĐe ϮϬϬϲ, aŶd ǀaƌious 
optioŶs foƌ daŵ sites aŶd daŵ heights haǀe ďeeŶ iŶǀestigated. The pƌefeƌƌed optioŶ is kŶoǁŶ as 
phase ϯ optioŶ ϳĐ, aŶd is desĐƌiďed ď Ǉ 9Ŷtuƌa ;ϮϬϭϰͿ. 

A  studǇ of the aƋuatiĐ eĐologǇ of the TiŶa ‘iǀeƌ ĐatĐhŵeŶt ;9ŶǀiƌoŶŵeŶtal aŶd “ oĐial LŵpaĐt 
A ssessŵeŶt 9“LA Ϳ has ďeeŶ Đaƌƌied out. This Đoŵpƌised a ƌeǀieǁ of eǆistiŶg iŶfoƌŵatioŶ oŶ fish 
speĐies iŶ the ĐatĐhŵeŶt, a fisheƌies field suƌǀeǇ iŶ the dƌǇ seasoŶ fƌoŵ ϮϬ WulǇ to Ϭϲ A ugust ϮϬϭϯ, 
plus disĐussioŶs ǁith fisheƌŵaŶ aŶd otheƌ ƌiǀeƌ useƌs ƌegaƌdiŶg theiƌ oďseƌǀatioŶs of fish. A  seĐoŶd 
fish aŶd ǁateƌ ƋualitǇ suƌǀeǇ ǁas Đaƌƌied out iŶ the ǁet seasoŶ ;CeďƌuaƌǇ ϮϬϭϰͿ, ǁhiĐh iŶĐluded the 
saŵpliŶg sites used iŶ the ϮϬϭϯ dƌǇ seasoŶ suƌǀeǇ, as ǁell as ŵeasuƌeŵeŶts aŶd oďseƌǀatioŶs 
oďtaiŶed at the daŵ site ;optioŶ ϳĐͿ.  

These fish suƌǀeǇs pƌoǀide good iŶfoƌŵatioŶ oŶ the fish speĐies aŶd theiƌ distƌiďutioŶ ǁithiŶ the TiŶa 
‘iǀeƌ ĐatĐhŵeŶt, as ǁell as a desĐƌiptioŶ of the phǇsiĐal eŶǀiƌoŶŵeŶt at saŵpliŶg sites. I oǁeǀeƌ, 
the 9“LA  ƌepoƌt aĐkŶoǁledged that theƌe is liŵited kŶoǁledge aďout haďitat use, life histoƌǇ, tiŵe of 
ŵigƌatioŶ, aŶd the aďilitǇ oƌ ǁilliŶgŶess of fish speĐies to pass poteŶtial ďaƌƌieƌs, suĐh as ǁateƌfalls 
aŶd ƌapids. O oŶseƋueŶtlǇ, a easuƌeŵeŶts ǁeƌe ŵade of fish Ŷuŵďeƌs, ǁateƌ depth aŶd ǀeloĐitǇ, aŶd 
suďstƌate iŶ the ToŶi aŶd TiŶa ƌiǀeƌs aŶd these data ǁeƌe used to deƌiǀe haďitat suitaďilitǇ ŵodels 
foƌ ĐoŵŵoŶ speĐies. 

The poteŶtial effeĐts of the TiŶa ‘iǀeƌ hǇdƌopoǁeƌ deǀelopŵeŶt oŶ fish aƌe disĐussed iŶ A ŶŶeǆ ϭ of 
the 9“LA  aŶd iŶ the eŶgiŶeeƌiŶg ƌepoƌt ďǇ 9Ŷtuƌa ;ϮϬϭϰͿ. . oth ƌepoƌts ĐoŶsideƌed that fuƌtheƌ ǁoƌk 
should ďe Đaƌƌied out to deteƌŵiŶe eĐologiĐal effeĐts, eŶǀiƌoŶŵeŶtal ƌeƋuiƌeŵeŶts aŶd possiďle 
ŵitigatioŶ ŵeasuƌes. 

 A Ŷ iŶstƌeaŵ haďitat suƌǀeǇ of the TiŶa ‘iǀeƌ ǁas Đaƌƌied out to deǀelop aŶ iŶstƌeaŵ haďitat ŵodel 
that pƌediĐts hoǁ phǇsiĐal haďitat iŶ the ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse loĐatioŶs ǀaƌies 
ǁith floǁ. This ŵodel, iŶ ĐoŶjuŶĐtioŶ ǁith haďitat suitaďilitǇ ŵodels, ǁas used to deteƌŵiŶe the 
effeĐts of floǁ ĐhaŶges oŶ fish haďitat iŶ the TiŶa ‘iǀeƌ.  

This ƌepoƌt uses the ƌesults of the iŶstƌeaŵ haďitat ŵodelliŶg plus iŶfoƌŵatioŶ iŶ the 9“LA  aŶd 
9Ŷtuƌa ƌepoƌt, to assess poteŶtial iŵpaĐts iŶ thƌee aƌeas: doǁŶstƌeaŵ of the poǁeƌhouse tailƌaĐe, 
ďetǁeeŶ the tailƌaĐe aŶd the daŵ, aŶd upstƌeaŵ of the daŵ. LŶ paƌtiĐulaƌ, the studǇ addƌesses: 

6 the issues of eŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts ďetǁeeŶ the daŵ aŶd tailƌaĐe, as ǁell as 
doǁŶstƌeaŵ of the tailƌaĐe;  

6 the poteŶtial effeĐts of hǇdƌoͲpeakiŶg oŶ fish;  
6 the effeĐt of ƌeduĐed sediŵeŶt load doǁŶstƌeaŵ of the daŵ oŶ ƌiǀeƌ ŵoƌphologǇ; aŶd 
6 the poteŶtial effeĐts of the daŵ oŶ fish distƌiďutioŶ aŶd possiďle fish passage optioŶs.  
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A lthough the ƌepoƌt ĐoŶsideƌs ĐhaŶges to ƌiǀeƌ ŵoƌphologǇ, ĐhaŶges iŶ ǁateƌ teŵpeƌatuƌe, aŶd 
effeĐts oŶ algal aĐĐuŵulatioŶ, the foĐus is oŶ fish ďeĐause ŵaiŶteŶaŶĐe of the fish ĐoŵŵuŶitǇ at aŶ 
aĐĐeptaďle leǀel is ĐoŶsideƌed aŶ appƌopƌiate ŵaŶageŵeŶt goal foƌ aŶ eŶǀiƌoŶŵeŶtal floǁ.  

 ʹ c •thod s of d •t•rm qnqng •nvqronm •ntal flow  r•qu qr•m •nts 
[oŶgͲteƌŵ solutioŶs to ƌiǀeƌ floǁ ŵaŶageŵeŶt Ŷeed to take a holistiĐ ǀieǁ of the ƌiǀeƌ sǇsteŵ, 
iŶĐludiŶg geologǇ, fluǀial ŵoƌphologǇ, sediŵeŶt tƌaŶspoƌt, ƌipaƌiaŶ ĐoŶditioŶs, ďiologiĐal haďitat aŶd 
iŶteƌaĐtioŶs, aŶd ǁateƌ ƋualitǇ, ďoth iŶ a teŵpoƌal aŶd spatial seŶse. 

The iŶstƌeaŵ floǁ iŶĐƌeŵeŶtal ŵethodologǇ ;LCLa ; . oǀee ϭϵϴϮͿ is aŶ eǆaŵple of aŶ iŶteƌdisĐipliŶaƌǇ 
fƌaŵeǁoƌk that ĐaŶ ďe used iŶ a holistiĐ ǁaǇ to deteƌŵiŶe aŶ appƌopƌiate floǁ ƌegiŵe ďǇ 
ĐoŶsideƌiŶg the effeĐts of floǁ ĐhaŶges oŶ iŶstƌeaŵ ǀalues, ƌiǀeƌ ŵoƌphologǇ, phǇsiĐal haďitat, ǁateƌ 
teŵpeƌatuƌe, ǁateƌ ƋualitǇ, aŶd sediŵeŶt pƌoĐesses ;Cig. ϭͿ. Lts use ƌeƋuiƌes a high degƌee of 
kŶoǁledge aďout seasoŶal aŶd lifeͲstage ƌeƋuiƌeŵeŶts of speĐies aŶd iŶteƌͲƌelatioŶships of the 
ǀaƌious iŶstƌeaŵ ǀalues oƌ uses.  

 

Ciguƌe ϭ:  A  fƌaŵeǁoƌk foƌ the ĐoŶsideƌatioŶ of floǁ ƌeƋuiƌeŵeŶts. 

htheƌ floǁ assessŵeŶt fƌaŵeǁoƌks aƌe ŵoƌe ĐloselǇ aligŶed ǁith the Ŷ͞atuƌal floǁ paƌadigŵ͟ , a 
ĐoŶĐept that eŵphasises the Ŷeed to paƌtiallǇ oƌ fullǇ ŵaiŶtaiŶ oƌ ƌestoƌe the ƌaŶge of Ŷatuƌal iŶtƌaͲ 
aŶd iŶteƌaŶŶual ǀaƌiatioŶ of hǇdƌologiĐ ƌegiŵes iŶ oƌdeƌ to pƌoteĐt Ŷatiǀe ďiodiǀeƌsitǇ aŶd the 
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eǀolutioŶaƌǇ poteŶtial of aƋuatiĐ, ƌipaƌiaŶ aŶd ǁetlaŶd eĐosǇsteŵs ;t off et al. ϭϵϵϳͿ. The ƌaŶge of 
ǀaƌiaďilitǇ appƌoaĐh ;‘1 A Ϳ aŶd the assoĐiated iŶdiĐatoƌs of hǇdƌologiĐ alteƌatioŶ ;LI A Ϳ alloǁ aŶ 
appƌopƌiate ƌaŶge of ǀaƌiatioŶ, usuallǇ oŶe staŶdaƌd deǀiatioŶ, iŶ a set of ϯϮ hǇdƌologiĐ paƌaŵeteƌs 
deƌiǀed fƌoŵ the Ŷ͚atuƌal͛ floǁ ƌeĐoƌd ;‘iĐhteƌ et al. ϭϵϵϳͿ. The iŵpliĐit assuŵptioŶ iŶ this ŵethod is 
that the Ŷatuƌal floǁ ƌegiŵe has iŶtƌiŶsiĐ ǀalues oƌ iŵpoƌtaŶt eĐologiĐal fuŶĐtioŶs that ǁill ďe 
ŵaiŶtaiŶed ďǇ ƌetaiŶiŶg the keǇ eleŵeŶts of the Ŷatuƌal floǁ ƌegiŵe. A ƌthiŶgtoŶ et al. ;ϭϵϵϮͿ 
desĐƌiďed a holistiĐ ŵethod that ĐoŶsideƌs Ŷot oŶlǇ the ŵagŶitude of loǁ floǁs, ďut also the tiŵiŶg, 
duƌatioŶ aŶd fƌeƋueŶĐǇ of high floǁs. This ĐoŶĐept ǁas eǆteŶded to the ďuildiŶg ďloĐk ŵethodologǇ 
;. . a Ϳ, ǁhiĐh ͞ is esseŶtiallǇ a pƌesĐƌiptiǀe appƌoaĐh, desigŶed to ĐoŶstƌuĐt a floǁ ƌegiŵe foƌ 
ŵaiŶtaiŶiŶg a ƌiǀeƌ iŶ a pƌedeteƌŵiŶed ĐoŶditioŶ͟ ;YiŶg et al. ϮϬϬϬͿ. Lt is ďased oŶ the ĐoŶĐept that 
soŵe floǁs ǁithiŶ the Đoŵplete hǇdƌologiĐal ƌegiŵe aƌe ŵoƌe iŵpoƌtaŶt thaŶ otheƌs foƌ the 
ŵaiŶteŶaŶĐe of the ƌiǀeƌ eĐosǇsteŵ, aŶd that these floǁs ĐaŶ ďe ideŶtified aŶd desĐƌiďed iŶ teƌŵs of 
theiƌ ŵagŶitude, duƌatioŶ, tiŵiŶg, aŶd fƌeƋueŶĐǇ. 

A  holistiĐ ĐoŶsideƌatioŶ of eǀeƌǇ aspeĐt of floǁ aŶd sediŵeŶt ƌegiŵe, ƌiǀeƌ aŶd ƌipaƌiaŶ ŵoƌphologǇ, 
aŶd theiƌ assoĐiatioŶs ǁith the life ĐǇĐles of the aƋuatiĐ ďiota ƌeƋuiƌes a degƌee of kŶoǁledge aďout 
iŶdiǀidual ƌiǀeƌs that is ƌaƌelǇ aǀailaďle. The aiŵ of the ŵiŶiŵuŵ floǁ is to ƌetaiŶ adeƋuate ǁateƌ 
depths aŶd ǀeloĐities iŶ the stƌeaŵ oƌ ƌiǀeƌ foƌ the ŵaiŶteŶaŶĐe of the ĐƌitiĐal ǀalues. a ost floǁ 
assessŵeŶts aŶd haďitat suitaďilitǇ Đƌiteƌia ĐoŶsideƌ phǇsiĐal haďitat at a ŵesoͲ to ŵaĐƌoͲhaďitat 
leǀel ƌatheƌ thaŶ ŵiĐƌohaďitat. LŶ this ǁaǇ, suitaďle aǀeƌage depths aŶd ǀeloĐities ĐaŶ ďe ŵaiŶtaiŶed 
iŶ the ŵaiŶ haďitats, ǁith a degƌee of haďitat diǀeƌsitǇ that is geŶeƌated ďǇ the ŵoƌphologǇ of the 
ƌiǀeƌ, aŶd is laƌgelǇ iŶdepeŶdeŶt of floǁ. The geoŵoƌphologiĐal aŶd floǁͲƌelated eĐologiĐal 
pƌoĐesses that aƌe assoĐiated ǁith loǁ to ŵediaŶ floǁs aƌe geŶeƌallǇ takeŶ iŶto ĐoŶsideƌatioŶ iŶ 
iŶstƌeaŵ floǁ ŵethods. I oǁeǀeƌ, fish passage oƌ seasoŶal floǁ ƌeƋuiƌeŵeŶts ŵaǇ Ŷeed to ďe 
iŶǀestigated iŶ situatioŶs ǁheƌe fish passage ŵaǇ ďe aŶ issue oƌ ǁheƌe the speĐies has distiŶĐt 
seasoŶal haďitat ƌeƋuiƌeŵeŶts. O oŶsideƌatioŶ should also ďe giǀeŶ to doǁŶstƌeaŵ effeĐts. The effeĐt 
of aŶ aďstƌaĐtioŶ is usuallǇ gƌeatest iŵŵediatelǇ ďeloǁ the aďstƌaĐtioŶ site, ďut diŵiŶishes as the 
ƌiǀeƌ floǁ is suppleŵeŶted ďǇ ĐoŶtƌiďutioŶs fƌoŵ tƌiďutaƌies aŶd the pƌopoƌtioŶal ĐhaŶge iŶ floǁ 
ƌeduĐes. 

LŶstƌeaŵ floǁ ŵethods ĐaŶ ďe Đlassified iŶto tǁo ďasiĐ tǇpes; histoƌiĐ floǁ aŶd hǇdƌauliĐͲhaďitat 
ŵethods. I istoƌiĐ floǁ ŵethods aƌe Đoaƌse aŶd laƌgelǇ aƌďitƌaƌǇ. A Ŷ eĐologiĐal justifiĐatioŶ ĐaŶ ďe 
aƌgued foƌ the ŵeaŶ aŶŶual loǁ floǁ ;a A [CͿ aŶd ƌeteŶtioŶ of the Ŷatuƌal floǁ ƌegiŵe, aŶd the 
ĐoŶĐept of a loǁ floǁ haďitat ďottleŶeĐk foƌ laƌge ďƌoǁŶ tƌout has ďeeŶ paƌtlǇ justified ďǇ ƌeseaƌĐh 
;e.g., Woǁett ϭϵϵϮͿ, ďut settiŶg floǁs at loǁeƌ leǀels ;e.g., the ϱ Ǉeaƌ ϳ daǇ loǁ floǁ Ͷ v ϳ,ϱͿ is ƌatheƌ 
aƌď itƌaƌǇ. I ǇdƌauliĐͲhaďitat ŵethods haǀe a diƌeĐt liŶk to haďitat use ďǇ aƋuatiĐ speĐies. TheǇ 
pƌediĐt hoǁ phǇsiĐal haďitat ;as defiŶed ďǇ ǀaƌious haďitat suitaďilitǇ ŵodelsͿ ǀaƌies ǁith floǁ, aŶd 
the shapes of these Đuƌǀes pƌoǀide the iŶfoƌŵatioŶ that is used to assess floǁ ƌeƋuiƌeŵeŶts. I aďitat 
ďased ŵethods alloǁ ŵoƌe fleǆiďilitǇ thaŶ histoƌiĐ floǁ ŵethods, offeƌiŶg the possiďilitǇ of alloĐatiŶg 
ŵoƌe floǁ to outͲofͲstƌeaŵ uses ǁhile still ŵaiŶtaiŶiŶg iŶstƌeaŵ haď itat at leǀels aĐĐeptaďle to 
otheƌ stakeholdeƌs ;i.e., the ŵethod pƌoǀides the ŶeĐessaƌǇ iŶfoƌŵatioŶ foƌ iŶstƌeaŵ floǁ aŶalǇsis 
aŶd ŶegotiatioŶͿ.  

The eĐologiĐal goal of haďitat ŵethods is to pƌoǀide oƌ ƌetaiŶ a suitaďle phǇsiĐal eŶǀiƌoŶŵeŶt foƌ 
aƋuatiĐ oƌgaŶisŵs that liǀe iŶ the ƌiǀeƌ. I aďitat ŵethods tailoƌ the floǁ assessŵeŶt to the ƌesouƌĐe 
Ŷeeds aŶd ĐaŶ poteŶtiallǇ ƌesult iŶ iŵpƌoǀed alloĐatioŶ of ƌesouƌĐes. The ĐoŶseƋueŶĐes of loss of 
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haďitat aƌe ǁell kŶoǁŶ; the eŶǀiƌoŶŵeŶtal ďottoŵ liŶe is that if theƌe is Ŷo suitaďle haďitat foƌ a 
speĐies it ǁill Đease to eǆist. Lt is esseŶtial to ĐoŶsideƌ all aspeĐts suĐh as food, shelteƌ, aŶd liǀiŶg 
spaĐe ;hƌth ϭϵϴϳ; Woǁett ϭϵϵϱͿ aŶd appƌopƌiate haďitat suitaďilitǇ Đuƌǀes aƌe the keǇ to the 
suĐĐessful appliĐatioŶ of haďitat ďased ŵethods. 

The pƌoĐeduƌe iŶ aŶ iŶstƌeaŵ haďitat aŶalǇsis is to seleĐt appƌopƌiate haďitat suitaďilitǇ Đuƌǀes oƌ 
Đƌiteƌia ;e.g., Cig. ϮͿ, aŶd theŶ to ŵodel the effeĐts of a ƌaŶge of floǁs oŶ the seleĐted haďitat 
ǀaƌiaďles iŶ ƌelatioŶ to these Đƌiteƌia. The haďitat suitaďilitǇ iŶdeǆ ;I “LͿ at eaĐh poiŶt ǁas ĐalĐulated 
as a joiŶt fuŶĐtioŶ of depth, ǀeloĐitǇ aŶd suďstƌate tǇpe usiŶg the ŵethod shoǁŶ iŶ Ciguƌe Ϯ. The 
aƌea of suitaďle phǇsiĐal haď itat, oƌ ǁeighted usaďle aƌea ;2 U A Ϳ, ǁas ĐalĐulated ďǇ ŵultiplǇiŶg the 
aƌea ƌepƌeseŶted ďǇ eaĐh poiŶt ď Ǉ its joiŶt haďitat suitaďilitǇ. U siŶg the eǆaŵple iŶ Ciguƌe Ϯ, a giǀeŶ 
poiŶt iŶ the ƌiǀeƌ ;ƌepƌeseŶtiŶg aŶ aƌea of ƌeasoŶaďlǇ uŶifoƌŵ depth aŶd ǀeloĐitǇͿ ǁheƌe the depth is 
Ϭ.ϭ ŵ, depth suitaďilitǇ is oŶlǇ ϲϱ% optiŵal, aĐĐoƌdiŶg to kŶoǁledge of the depth ƌeƋuiƌeŵeŶts of 
the fish. “iŵilaƌlǇ, the ǀeloĐitǇ ƌeĐoƌded at the poiŶt is Ϭ.Ϯϱ ŵ/s, ǁhiĐh is optiŵal ;suitaďilitǇ 
ǁeightiŶg of ϭͿ, aŶd the suďstƌate is fiŶe gƌaǀel ;suďͲoptiŵal, ǁith a ǁeightiŶg of Ϭ.ϰͿ aŶd Đoďďles 
;optiŵal ǁith a ǁeightiŶg of ϭͿ. a ultiplǇiŶg these ǁeightiŶg faĐtoƌs togetheƌ ǁe get a joiŶt haďitat 
suitaďilitǇ ǁeightiŶg of Ϭ.ϰϱϱ foƌ that poiŶt iŶ the ƌiǀeƌ foƌ the seleĐted fish speĐies. Lf the depth had 
ďeeŶ Ϭ.Ϯ ŵ aŶd theƌe had ďeeŶ oŶlǇ Đoďďles, theŶ that poiŶt iŶ the ƌiǀeƌ ǁould haǀe ďeeŶ optiŵal 

;i.e., ϭ foƌ depth 1  ϭ foƌ ǀeloĐitǇ 1  ϭ foƌ suďstƌate = ϭͿ. This eǆeƌĐise ǁas ƌepeated ǁithiŶ the haďitat 
assessŵeŶt ŵodel foƌ the depth/ǀeloĐitǇ/suďstƌate tǇpes iŶ eǀeƌǇ gƌid sƋuaƌe aĐƌoss the ƌiǀeƌ, aŶd 
the aƌea Đoǀeƌed ďǇ eaĐh sƋuaƌe ǁas ŵultiplied ďǇ the poiŶt suitaďilitǇ. These aƌeas, ǁhiĐh haǀe 
ďeeŶ ǁeighted ď Ǉ theiƌ ƌespeĐtiǀe poiŶt suitaďilitǇ ǀalues, ǁeƌe theŶ suŵŵed to giǀe a ŵeasuƌe of 
total aƌea of suitaďle phǇsiĐal haďitat foƌ the giǀeŶ speĐies at the giǀeŶ floǁ. This pƌoĐess ǁas theŶ 
ƌepeated foƌ a seƌies of otheƌ floǁs ǁith the depths, ǀeloĐities, aŶd haďitat suitaďilitǇ ďeiŶg 
ŵodelled foƌ the Ŷeǁ floǁs as desĐƌiďed aďoǀe. The total aƌea of suitaďle phǇsiĐal haďitat ǁas theŶ 
plotted as a fuŶĐtioŶ of floǁ to shoǁ hoǁ the aƌea of suitaďle phǇsiĐal haď itat foƌ a giǀeŶ speĐies 
ĐhaŶges ǁith floǁ. 1 aƌiatioŶs iŶ the aŵouŶt of suitaďle haďitat ǁith floǁ aƌe theŶ used to assess the 
effeĐt of diffeƌeŶt floǁs foƌ taƌget oƌgaŶisŵs. Cloǁs ĐaŶ theŶ ďe set so that theǇ aĐhieǀe a paƌtiĐulaƌ 
ŵaŶageŵeŶt goal, suĐh as aŶ oďjeĐtiǀe iŶ a ƌegioŶal plaŶ.  

The floǁ ƌelated haďitat ŵetƌiĐs used to ƋuaŶtifǇ iŶstƌeaŵ haďitat aƌe ǁeighted useaďle aƌea ;2 U A  
ŵϮ/ŵͿ aŶd the aǀeƌage haďitat suitaďilitǇ iŶdeǆ ;I “LͿ ;. oǀee ϭϵϴϮ; “talŶakeƌ et al. ϭϵϵϱͿ. I “L is 
ŶuŵeƌiĐallǇ eƋuiǀaleŶt to 2 U A  diǀided ďǇ the ǁetted ƌiǀeƌ ǁidth. 
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Ciguƌe Ϯ: O alĐulatioŶ of haďitat suitaďilitǇ foƌ a fish speĐies at a poiŶt ǁith a depth of Ϭ.ϭ ŵ, 

ǀeloĐitǇ of Ϭ.Ϯϱ ŵ/s, aŶd suďstƌate ĐoŵpƌisiŶg ϱϬ% fiŶe gƌaǀel aŶd ϱϬ% Đoďďle. The 
iŶdiǀidual suitaďilitǇ ǁeightiŶg ǀalues foƌ depth ;Ϭ.ϲϱͿ, ǀeloĐitǇ ;ϭ.ϬͿ, aŶd suďstƌate 
;Ϭ.ϳͿ aƌe ŵultiplied togetheƌ to giǀe a ĐoŵďiŶed poiŶt suitaďilitǇ of Ϭ.ϰϱϱ. 

1 aƌious appƌoaĐhes to settiŶg leǀels of pƌoteĐtioŶ pƌoǀided ďǇ a ŵiŶiŵuŵ floǁ haǀe ďeeŶ used, 
fƌoŵ ŵaiŶtaiŶiŶg a ŵaǆiŵuŵ aŵouŶt of haďitat, a peƌĐeŶtage of haďitat at ŵediaŶ floǁ, oƌ usiŶg a 
ďƌeakpoiŶt ;oƌ i͞ŶfleĐtioŶ poiŶt͟ Ϳ oŶ the haďitat/floǁ ƌelatioŶship ;Woǁett ϭϵϵϳͿ. 2 hile theƌe is Ŷo 
peƌĐeŶtage oƌ aďsolute ǀalue assoĐiated ǁith a ďƌeakpoiŶt, it is a poiŶt of diŵiŶishiŶg ƌetuƌŶ, ǁheƌe 
pƌopoƌtioŶatelǇ ŵoƌe haďitat is lost ǁith deĐƌeasiŶg the floǁ thaŶ is gaiŶed ďǇ iŶĐƌeasiŶg the floǁ. 

I aďitat ŵethods ĐaŶ also iŶĐoƌpoƌate floǁ ƌegiŵe ƌeƋuiƌeŵeŶts, iŶ teƌŵs of ďoth seasoŶal ǀaƌiatioŶ 
aŶd floǁ fluĐtuatioŶs. Cloǁ fluĐtuatioŶs aƌe aŶ iŵpoƌtaŶt ĐoŵpoŶeŶt of the haďitat of ŵost ŶatuƌallǇ 
floǁiŶg stƌeaŵs. “uĐh fluĐtuatioŶs ƌeŵoǀe eǆĐess aĐĐuŵulatioŶs of silt aŶd aĐĐuŵulated oƌgaŶiĐ 
ŵatteƌ ;e.g., fƌoŵ algal ŵatsͿ aŶd ƌejuǀeŶate stƌeaŵ haďitats. 9ǆteŶded peƌiods ǁithout a floǁ 
distuƌďaŶĐe usuallǇ ƌesult iŶ a shift iŶ ďeŶthiĐ ĐoŵŵuŶitǇ ĐoŵpositioŶ, suĐh as a ƌeduĐtioŶ iŶ 
diǀeƌsitǇ aŶd aŶ iŶĐƌease iŶ ďioŵass of a feǁ speĐies.  
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 ͵ 4qna 2qv•r 
The bgaliŵďui ‘iǀeƌ is a laƌge ƌiǀeƌ dƌaiŶiŶg iŶ a ŶoƌtheƌlǇ diƌeĐtioŶ fƌoŵ soŵe of the highest peaks 
;ϮϬϬϬ+ ŵͿ oŶ the islaŶd of DuadalĐaŶal. The ƌiǀeƌ has tǁo ŵaiŶ tƌiďutaƌies, the TiŶa aŶd ToŶi ƌiǀeƌs. 
The TiŶa ‘iǀeƌ ĐatĐhŵeŶt is ŵoƌe thaŶ thƌee tiŵes laƌgeƌ thaŶ the ToŶi ‘iǀeƌ.  The ĐatĐhŵeŶt aƌea of 
the TiŶa ‘iǀeƌ is aďout ϭϱϬ kŵϮ Đoŵpaƌed to ϰϱ kŵϮ foƌ the ToŶi ‘iǀeƌ.  The TiŶa ‘iǀeƌ ĐoŶtaiŶs a 
diǀeƌse fish ĐoŵŵuŶitǇ aŶd is uŶaffeĐted ď Ǉ huŵaŶ deǀelopŵeŶt iŶ its uppeƌ ƌeaĐhes. The gƌadieŶt 
of the ƌiǀeƌ iŶĐƌeases ǁith distaŶĐe upstƌeaŵ ;Taďle ϭͿ.  5oǁŶstƌeaŵ of the TiŶa/ToŶi ĐoŶflueŶĐe 
the gƌadieŶt is Ϯ.ϯ ŵ/kŵ.  This iŶĐƌeases to aďout ϱ ŵ/kŵ ďetǁeeŶ the TiŶa/ToŶi ĐoŶflueŶĐe aŶd the 
poǁeƌhouse site. U pstƌeaŵ of this the gƌadieŶt ĐoŶtiŶues to iŶĐƌease aŶd is aŶ aǀeƌage of aď out ϵ.ϯ 
ŵ/kŵ thƌough the ƌeaĐh ďetǁeeŶ the daŵ aŶd poǁeƌhouse, aŶd is steep ;ϭϵ ŵ/kŵͿ ďetǁeeŶ the 
daŵ aŶd the head of the pƌoposed ƌeseƌǀoiƌ. 

Taď le ϭ:  5istaŶĐe, eleǀatioŶ aŶd gƌadieŶt of keǇ seĐtioŶs of the TiŶa ‘iǀeƌ. 

Location 

Distance 
from sea 
(km) 

E levation 
(m amsl) 

Gradient 
(mOkm) 

E stuary 0 0 0.0 
TinaOToni 
confluence 19 43 2.3 
Po‘erhouse 
site 24.7 73 5.2 
Dam site 30.1 123 9.3 
Proposed 
reservoir 
reach 32.7 172 18.8 

 

The ĐhaŶges iŶ gƌadieŶt ǁith distaŶĐe upstƌeaŵ aƌe ƌefleĐted iŶ the suďstƌate aŶd ŵoƌphologǇ. LŶ 
the loǁeƌ ƌeaĐhes doǁŶstƌeaŵ of the TiŶa/ToŶi ĐoŶflueŶĐe, the ƌiǀeƌ is ƌelatiǀelǇ ǁide aŶd the 
suďstƌate is doŵiŶated ď Ǉ saŶd aŶd gƌaǀel. The ďaƌs aŶd ďƌaidiŶg aƌe eǀideŶĐe of ďedload 
ŵoǀeŵeŶt duƌiŶg floods. Cƌoŵ the TiŶa/ToŶi ĐoŶflueŶĐe to appƌoǆiŵatelǇ ϭ kŵ upstƌeaŵ of TiŶa 
1 illage the ƌiǀeƌ gƌadieŶt is loǁ, aŶd the ƌiǀeƌ uŶĐoŶfiŶed ǁith a suďstƌate Đoŵpƌised of Đoďďle, 
gƌaǀel aŶd saŶd. The aƋuatiĐ haďitat Đoŵpƌises ŵaiŶlǇ ǁide ƌuŶs aŶd ƌiffles. U pstƌeaŵ of this, the 
ƌiǀeƌ ďeĐoŵes steepeƌ aŶd ŵoƌe ĐoŶfiŶed aŶd ďouldeƌs aƌe pƌeseŶt, as ǁell as Đoďďles, gƌaǀel aŶd 
saŶd. The ƌuŶs aŶd ƌiffles aƌe geŶeƌallǇ Ŷaƌƌoǁeƌ, ǁith oĐĐasioŶal ƌapids aŶd plaĐes ǁheƌe the ƌiǀeƌ 
splits iŶto tǁo ĐhaŶŶels. Theƌe aƌe also pools ǁhiĐh foƌŵ ǁheƌe the ƌiǀeƌ floǁs agaiŶst a ďedƌoĐk 
ďaŶk aŶd ĐhaŶges diƌeĐtioŶ.  U pstƌeaŵ of the poǁeƌhouse site, the ƌiǀeƌ ď eĐoŵes eǀeŶ ŵoƌe 
ĐoŶfiŶed aŶd steepeƌ ;ϱϬ ŵ iŶ ϱ.ϰ kŵͿ. 

 hŶ ϲ a aƌĐh ϮϬϭϲ, haďitat tǇpes ǁeƌe ideŶtified aŶd theiƌ leŶgths estiŵated ď etǁeeŶ TiŶa 1 illage 
aŶd a poiŶt aďout ϭ.ϱ kŵ doǁŶstƌeaŵ of the daŵ site.  The floǁ oŶ that daǇ ǁas ŵeasuƌed at ϴ.ϳ 
ŵϯ/s. The haďitat tǇpes ǁeƌe Đlassified iŶto pools, ƌuŶs, ƌiffles aŶd ƌapids aĐĐoƌdiŶg to theiƌ suƌfaĐe 
ĐhaƌaĐteƌistiĐs. The ǁateƌ suƌfaĐe iŶ pools ǁas sŵooth aŶd the ǁateƌ ǁas ƌelatiǀelǇ deep ;>ϭ.ϱ ŵͿ. 
A t high floǁs ;>ϴ ŵϯ/sͿ the ǁateƌ ǀeloĐitǇ iŶ the pools ǁas ŶotiĐeaďle ;Cig. ϯͿ. The ǁateƌ suƌfaĐe of 
ƌuŶs ǁas usuallǇ ǁaǀǇ aŶd ďƌokeŶ ďǇ ďouldeƌs ;Cig. ϰͿ. ‘iffles ǁeƌe shalloǁeƌ thaŶ ƌuŶs aŶd 
ĐoŶtaiŶed ŵoƌe ďƌokeŶ ǁateƌ ;Cig. ϱͿ aŶd ƌapids ǁeƌe steep toƌƌeŶts oǀeƌ ďouldeƌs ;Cig. ϲͿ.  
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Ciguƌe ϯ: t ool foƌŵed agaiŶst Đliff 

 

Ciguƌe ϰ: ‘uŶ 
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Ciguƌe ϱ: ‘uŶ tƌaŶsitioŶiŶg iŶto ƌiffle 

 

Ciguƌe ϲ: ‘apid aŶd ƌiffle haďitat 

hǀeƌall, the sǁift ǁateƌ haďitat tǇpes ǁeƌe ŵoƌe fƌeƋueŶt upstƌeaŵ of the poǁeƌhouse site thaŶ 
doǁŶstƌeaŵ of it, ďut the aǀeƌage leŶgth of eaĐh haďitat tǇpe teŶded to ďe shoƌteƌ ďeĐause the ƌiǀeƌ 
ǁas ŵoƌe ĐoŶstƌaiŶed ďǇ its steep ďaŶks ;Taďle ϮͿ.  
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Taď le Ϯ:  t eƌĐeŶtage of haďitat tǇpes ďetǁeeŶ TiŶa 1 illage, poǁeƌhouse site aŶd daŵ site 
oŶ ϲ a aƌĐh ϮϬϭϲ. 

Habitat type 1 km upstream of T ina Village to 
po‘erhouse site 

Upstream of po‘erhouse to 1.5 km 
do‘nstream of dam site 

Rapid 5% 5% 
R iffle 31% 36% 
Run 55% 46% 
Pool 9% 13% 

 

.͵ͳ ( yd rology 
A  floǁ ŵeasuƌeŵeŶt aŶd ƌaiŶfall statioŶ ǁas estaďlished at the ĐoŵŵeŶĐeŵeŶt of the t hase ϭ studǇ 
iŶ the uppeƌ TiŶa ‘iǀeƌ ĐatĐhŵeŶt to pƌoǀide floǁ data foƌ the ƌiǀeƌ. The floǁ statioŶ ǁas 
opeƌatioŶal fƌoŵ ϭϱ WuŶe ϮϬϭϬ to ϯ A pƌil ϮϬϭϰ, pƌoǀidiŶg appƌoǆiŵatelǇ ϰ Ǉeaƌs of ƌiǀeƌ floǁ data.  
The ǁateƌ leǀel ƌeĐoƌdeƌ ǁas loĐated aďout ϳ kŵ upstƌeaŵ of the daŵ site aŶd ƌeĐoƌded floǁ data 
ǁeƌe ŵultiplied ďǇ the ƌatio of the ĐatĐhŵeŶt aƌeas ;ϭϮϱ/ϭϭϱͿ to pƌoǀide a floǁ ƌeĐoƌd at the daŵ 
site ;9Ŷtuƌa ϮϬϭϱaͿ. The deƌiǀatioŶ of the ƌiǀeƌ floǁs used iŶ this ƌepoƌt is desĐƌiďed iŶ detail ďǇ 
9Ŷtuƌa ;ϮϬϭϱaͿ. 

Taď le ϯ: Cloǁ statistiĐs foƌ TiŶa ‘iǀeƌ at 5aŵ site ;foƌ peƌiod ϭϲ WuŶe ϮϬϭϬͲϯ A pƌil ϮϬϭϰͿ 
deƌiǀed fƌoŵ dailǇ ŵeaŶ floǁs. 

Mean flo‘ 14.85 ŵϯ/s 

Mean annual flo‘ (for complete years only)  15.87 ŵϯ/s 

Median flo‘ 11.87 ŵϯ/s 

Coefficient of Variation 0.89 

Fre3 (frequency of flo‘s >  3 ’ median per year) 6.3 

MALF (mean annual 1cday lo‘ flo‘ for complete years)  4.83 ŵϯ/s 

MALF (mean annual 7cday lo‘ flo‘ for complete years)  5.27 ŵϯ/s 

 

The ƌeĐoƌded ;ϮϬϭϬͲϮϬϭϰͿ ŵediaŶ floǁ of the TiŶa ‘iǀeƌ at the daŵ site ;hptioŶ ϳĐͿ ǁas 
appƌoǆiŵatelǇ ϭϭ.ϵ ŵϯ/s ;Taďle ϯͿ ǁith higheƌ ŵeaŶ aŶd ŵediaŶ floǁs duƌiŶg the ǁet seasoŶ 
;hĐtoďeƌͲa aǇͿ thaŶ the dƌǇ seasoŶ ;Ciguƌe ϳͿ. The aŶŶual ŵiŶiŵuŵ dailǇ floǁ ǀaƌied fƌoŵ Ϯ.ϵ ŵϯ/s 
iŶ ϮϬϭϬ to ϱ.ϴ ŵϯ/s iŶ ϮϬϭϮ, aŶd ĐaŶ oĐĐuƌ ďetǁeeŶ WuŶe aŶd “epteŵďeƌ.  
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Ciguƌe ϳ: a oŶthlǇ aǀeƌage floǁs iŶ the TiŶa ‘iǀeƌ at daŵ site ;ϮϬϭϬͲϮϬϭϰͿ 

To estiŵate the loŶgͲteƌŵ floǁ statistiĐs, 9Ŷtuƌa ;ϮϬϭϱaͿ siŵulated ϯϬ Ǉeaƌs of ƌaiŶfall aŶd floǁ data 
fƌoŵ ƌaiŶfall data ƌeĐoƌded at I eŶdeƌsoŶ Cield, aŶd shoǁed that the statistiĐal ĐhaƌaĐteƌistiĐs of the 
siŵulated ƌaiŶfall seƌies ǁeƌe siŵilaƌ to those of the ƌaiŶfall ƌeĐoƌded iŶ the TiŶa ‘iǀeƌ ĐatĐhŵeŶt 
;O hupukaƌŵaͿ. 9Ŷtuƌa fitted a hǇdƌologiĐal ŵodel to the ϰ Ǉeaƌs of floǁ aŶd ƌaiŶfall data, aŶd used 
this ŵodel to pƌoduĐe ϯϬ Ǉeaƌs of siŵulated floǁ ƌeĐoƌd. This shoǁed that the peƌiod ϮϬϭϬͲϮϬϭϰ 
ǁas pƌoďaďlǇ a peƌiod of slightlǇ higheƌ thaŶ Ŷoƌŵal floǁs ;Taďle ϰͿ. The ŵediaŶ floǁ ǁas ϭϬ.ϳϴ 
ŵϯ/s Đoŵpaƌed to ϭϭ.ϴϳ ŵϯ/s foƌ the shoƌtͲteƌŵ floǁ ƌeĐoƌd. A  floǁ of ϭϴ ŵϯ/s ǁas eǆĐeeded foƌ 
ϭϴ% of the tiŵe ǁith the loŶgͲteƌŵ ƌeĐoƌd, aŶd foƌ ϮϮ% of the tiŵe foƌ the shoƌtͲteƌŵ ƌeĐoƌd ;Cig. 
ϴͿ. 

Cloǁs at the daŵ site ǁeƌe oďtaiŶed ďǇ sĐaliŶg the ƌeĐoƌded floǁs ďǇ the pƌopoƌtioŶ of the 
ĐatĐhŵeŶt aƌea at the daŵ site ;ϭϮϱ kŵϮͿ ďǇ the ĐatĐhŵeŶt aƌea at the ƌeĐoƌdeƌ site ;ϭϭϱ kŵϮͿ. 2 ith 
the stƌoŶg south to Ŷoƌth ƌaiŶfall gƌadieŶts that pƌoďaďlǇ eǆists, theƌe is a ƌisk that this sĐaliŶg ŵight 
slightlǇ oǀeƌͲestiŵate floǁs at the daŵ site. 

Taď le ϰ:  “iŵulated floǁ statistiĐs foƌ TiŶa ‘iǀeƌ at 5aŵ site ;WaŶuaƌǇ ϭϵϳϱͲϮϰ 5eĐeŵďeƌ 
ϮϬϬϯͿ 

Mean flo‘ 13.10 ŵϯ/s 

Mean annual flo‘ (for complete years only)  12.91 ŵϯ/s 

Median flo‘ 10.78 ŵϯ/s 

Coefficient of Variation 0.69 

Fre3 (frequency of flo‘s >  3 ’ median per year) 4.83 

MALF (mean annual 1cday lo‘ flo‘ for complete years)  4.56 ŵϯ/s 

MALF (mean annual 7cday lo‘ flo‘ for complete years)  5.09 ŵϯ/s 
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Ciguƌe ϴ: Cloǁ duƌatioŶ Đuƌǀes foƌ loŶgͲteƌŵ sǇŶthetiĐ floǁs iŶ the TiŶa ‘iǀeƌ at daŵ site 
;ϮϬϭϬͲϮϬϭϰͿ aŶd shoƌtͲteƌŵ ƌeĐoƌded floǁs ;ϭϲ WuŶe ϮϬϭϬ to ϯ A pƌil ϮϬϭϰͿ. 

Ͷ $ •sc rqptqon of pow •r sc h•m • 
The pƌefeƌƌed optioŶ, kŶoǁŶ as t hase ϯ Ͳ hptioŶ ϳĐ, is desĐƌiďed ďǇ 9Ŷtuƌa ;ϮϬϭϰͿ. The pƌoposed 
daŵ is loĐated appƌoǆiŵatelǇ ϯϬ kŵ upstƌeaŵ of the ŵouth of the ƌiǀeƌ aŶd aďout ϭϭ.ϳ kŵ 
upstƌeaŵ of the ToŶi ‘iǀeƌ ĐoŶflueŶĐe. The deǀelopŵeŶt Đoŵpƌises aŶ appƌoǆiŵatelǇ ϱϱ ŵ high 
daŵ ǁith a ϯ.ϯ kŵ headƌaĐe tuŶŶel leadiŶg to a poǁeƌhouse aŶd tailƌaĐe fƌoŵ ǁhiĐh the ǁateƌ is 
disĐhaƌged ďaĐk iŶto the TiŶa ‘iǀeƌ.  

The opeƌatiŶg ƌaŶge of the ƌeseƌǀoiƌ foƌŵed ďǇ the daŵ ǁill ďe ϱ ŵ.  I oǁeǀeƌ, the ƌeseƌǀoiƌ ǁill 
ŶoƌŵallǇ ďe held aďout ϯ ŵ ďeloǁ full stage to iŶĐƌease utilisatioŶ ďǇ stoƌiŶg ǁateƌ duƌiŶg floods aŶd 
fƌeshes. LŶitiallǇ, the poǁeƌ house ǁill haǀe thƌee geŶeƌatoƌ/tuƌďiŶe uŶits, eaĐh ǁith a ĐapaĐitǇ of 
ϱa 2 , alloǁiŶg a ŵaǆiŵuŵ disĐhaƌge of aď out ϭϴ ŵϯ/s aŶd a ŵiŶiŵuŵ disĐhaƌge of aďout Ϯ.ϰ ŵϯ/s. 
t ƌoǀisioŶ ǁill ďe ŵade foƌ a fouƌth uŶit, should it ď e ƌeƋuiƌed iŶ the futuƌe.  

A t the daŵ site the ƌiǀeƌ eleǀatioŶ is appƌoǆiŵatelǇ ϭϮϯ ŵ aŵsl aŶd the ĐatĐhŵeŶt aƌea is aď out ϭϮϯ 
kŵϮ. A t the tailƌaĐe loĐatioŶ the eleǀatioŶ is aďout ϳϯ ŵ aŵsl, aŶd the ĐatĐhŵeŶt aƌea is aďout ϭϯϯ 
kŵϮ. The ƌiǀeƌ distaŶĐe ďetǁeeŶ the daŵ aŶd tailƌaĐe is ϱ.ϰ kŵ. 

Ͷ.ͳ 0ow •r statqon op•ratqon 
The poǁeƌ statioŶ ǁill ďe opeƌated to ŵaǆiŵise poǁeƌ geŶeƌatioŶ, so that duƌiŶg peƌiods of high 
floǁ the statioŶ ǁill ďe at full geŶeƌatioŶ foƌ ŵuĐh of the tiŵe. I oǁeǀeƌ, duƌiŶg loǁ floǁs iŶ the dƌǇ 
seasoŶ, the ƌiǀeƌ floǁ ǁill ďe ĐoŶsideƌaďlǇ less thaŶ the ŵaǆiŵuŵ geŶeƌatiŶg ĐapaĐitǇ.  5uƌiŶg these 
peƌiods, the statioŶ ǁill opeƌate oŶ a dailǇ/ǁeeklǇ ĐǇĐle, geŶeƌallǇ folloǁiŶg the load deŵaŶd ǁith 
ŵaǆiŵuŵ geŶeƌatioŶ up to ϭϴ ŵϯ/s oŶ ǁeekdaǇs duƌiŶg ǁoƌkiŶg houƌs, theŶ shuttiŶg doǁŶ duƌiŶg 
the Ŷight, as shoǁŶ iŶ Cig. ϵ. Cƌoŵ aŶ eŶǀiƌoŶŵeŶtal peƌspeĐtiǀe, it ǁould ďe pƌefeƌaďle foƌ the 
Ŷight geŶeƌatioŶ to ƌeduĐe to ŵiŶiŵuŵ ŵaĐhiŶe disĐhaƌge ;Ϯ.ϰ ŵϯ/sͿ ƌatheƌ thaŶ zeƌo floǁ. This ǁill 
ƌeduĐe the ŵagŶitude of fluĐtuatioŶs iŶ floǁs, aŶd ďetteƌ ŵeet eŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts iŶ 
the TiŶa ‘iǀeƌ ďetǁeeŶ the tailƌaĐe aŶd ToŶi ‘iǀeƌ ĐoŶflueŶĐe. 
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Ciguƌe ϵ: [ikelǇ opeƌatioŶ of poǁeƌ statioŶ duƌiŶg loǁ floǁs shoǁiŶg iŶfloǁ iŶ ďlaĐk aŶd 
poǁeƌ statioŶ disĐhaƌge iŶ ďlue ;9Ŷtuƌa ϮϬϭϰͿ 

Ͷ.ͳ.ͳ O p•ratqon m od •llqng 
t oǁeƌ statioŶ opeƌatioŶ ǁas siŵulated foƌ the ϯ.ϯ Ǉeaƌs of houƌlǇ floǁ data ;ϭϱ WuŶe ϮϬϭϬ to Ϯϭ 
“epteŵďeƌ ϮϬϭϯͿ that ǁeƌe aǀailaďle. The siŵulatioŶ assuŵed that geŶeƌatioŶ ǁas ŵaǆiŵised ǁith 
a ŵaǆiŵuŵ geŶeƌatioŶ ƌate of ϭϴ ŵϯ/s, aŶd that the ŵiŶiŵuŵ geŶeƌatioŶ ǁas Ϯ.ϰ ŵϯ/s. The 
eŶǀiƌoŶŵeŶtal floǁ doǁŶstƌeaŵ of the daŵ ǁas assuŵed to ďe ϭ ŵϯ/s. The Ŷoƌŵal opeƌatiŶg leǀel 
ǁas assuŵed to ďe ϭϳϮ ŵ aŵsl, ǁith the spillǁaǇ iŶǀeƌt at ϭϳϱ ŵ aŵsl. This pƌoǀides ϯ ŵ of ǁateƌ 
stoƌage duƌiŶg floods aŶd fƌeshes to ƌeduĐe the iŶĐideŶĐe of spill eǀeŶts. The ƌeseƌǀoiƌ aƌea is 
ƌelatiǀelǇ sŵall aŶd ǁas assuŵed to ďe Ϭ.Ϯϴϰ kŵϮ. The ogee spillǁaǇ ǁidth ǁas takeŶ as ϰϱ ŵ, ǁith 
a disĐhaƌge foƌŵula of Ϯ.Ϭϯ*ϰϱ*;‘eseƌǀoiƌ leǀel of ϭϳϱ ŵ aŵslͿ̂ϭ.ϱ, ĐalĐulated assuŵiŶg the spill 
ĐapaĐitǇ at ϭϴϱ.ϵ ŵ aŵsl is ϯϯϬϬ ŵϯ/s ;9Ŷtuƌa ϮϬϭϰͿ. 

The siŵulatioŶ of poǁeƌ statioŶ opeƌatioŶ shoǁed that spill floǁs Đould oĐĐuƌ iŶ aŶǇ ŵoŶth ;Cig. ϭϬͿ. 
The ŵeaŶ iŶfloǁ oǀeƌ the siŵulatioŶ peƌiod ǁas ϭϰ.ϴ ŵϯ/s aŶd ŵeaŶ floǁ of the ƌiǀeƌ ď etǁeeŶ the 
daŵ aŶd the poǁeƌhouse ǁould ďe aďout ϯ.ϱ ŵϯ/s, ĐoŵpƌisiŶg ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ aŶd Ϯ.ϱ 
ŵϯ/s of spill ;Taďle ϱͿ. Tƌiď utaƌǇ floǁs, ďetǁeeŶ the daŵ aŶd poǁeƌhouse, ǁould iŶĐƌease the ŵeaŶ 
eŶǀiƌoŶŵeŶtal floǁ ďǇ up to ϴ%, ďut this ǁould ŵaiŶlǇ ď e duƌiŶg, aŶd just afteƌ, stoƌŵs. Cloǁs iŶ the 
ƌiǀeƌ ǁould ďe ϭ ŵϯ/s foƌ aď out ϴϴ% of the tiŵe. The aǀeƌage ƌeseƌǀoiƌ leǀel ǁould ďe aďout ϭϳϮ.ϴ ŵ 
aŵsl, aŶd the aǀeƌage floǁ thƌough the poǁeƌhouse ǁould ďe appƌoǆiŵatelǇ ϭϭ.ϯ ŵϯ/s, giǀiŶg 
utilisatioŶ of aďout ϴϮ% of the aǀailaďle ǁateƌ, eǆĐludiŶg the eŶǀiƌoŶŵeŶtal floǁ. 

Coƌ the peƌiod siŵulated assuŵiŶg a ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ, it is estiŵated that the aŶŶual 
eŶeƌgǇ geŶeƌatioŶ fƌoŵ the poǁeƌhouse aŶd eŶǀiƌoŶŵeŶtal floǁ geŶeƌatoƌ Đould ďe aď out ϴϮ.Ϯ 
D2 h/a aŶd ϯ.ϴ D2 h/a, ƌespeĐtiǀelǇ, foƌ a total of ϴϲ D2 h/a.  2 heŶ ƌeduĐed foƌ tƌaŶsŵissioŶ losses 
of aďout ϭ.Ϯ D2 h/a, the aŶŶual output is Đlose to 9Ŷtuƌa͛s estiŵate of ϴϰ.ϳ D2 h/a ;Taďle ϭϭ.ϭϰ 
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9Ŷtuƌa ϮϬϭϰͿ.  Lf the eŶǀiƌoŶŵeŶtal floǁ ǁeƌe iŶĐƌeased to ϯ ŵϯ/s, the aŶŶual eŶeƌgǇ geŶeƌatioŶ 
fƌoŵ the poǁeƌhouse aŶd eŶǀiƌoŶŵeŶtal floǁ geŶeƌatoƌ Đould ďe aďout ϳϭ.ϱ D2 h/a aŶd ϭϭ.ϯ 
D2 h/a, ƌespeĐtiǀelǇ, oƌ a deĐƌease of aďout ϯ.ϳ%. Coƌ the eŶǀiƌoŶŵeŶtal floǁ geŶeƌatoƌ at the daŵ, 
it ǁas assuŵed a tailƌaĐe leǀel of ϭϮϯ ŵ aŵsl aŶd a geŶeƌatioŶ effiĐieŶĐǇ of ϴϴ%. A t the 
poǁeƌhouse, it ǁas assuŵed a tailƌaĐe leǀel of ϳϯ ŵ aŵsl, aŶ effiĐieŶĐǇ of ϴϵ%, aŶd total hǇdƌauliĐ 
losses of Ϭ.ϬϮϭϳϵ*v Ϯ ;9Ŷtuƌa ϮϬϭϰͿ. 

The ŵediaŶ aŶd ŵeaŶ floǁs foƌ the peƌiod ϭϱ WuŶe ϮϬϭϬ to Ϯϭ “epteŵďeƌ ϮϬϭϯ ǁeƌe ϭϭ.ϭ ŵϯ/s aŶd 
ϭϰ.ϴ ŵϯ/s, ƌespeĐtiǀelǇ ;Taďle ϱͿ, Đoŵpaƌed to the estiŵated loŶgͲteƌŵ ŵediaŶ aŶd ŵeaŶ floǁs of 
ϭϬ.ϳϴ ŵϯ/s aŶd ϭϯ.ϭ ŵϯ/s, ƌespeĐtiǀelǇ ;9Ŷtuƌa ϮϬϭϱaͿ. 

To ĐheĐk the loŶgͲteƌŵ eŶeƌgǇ geŶeƌatioŶ, geŶeƌatioŶ foƌ the ϯϬ Ǉeaƌs of sǇŶthetiĐ dailǇ floǁs ǁas 
siŵulated oŶ aŶ houƌlǇ tiŵe step. The use of dailǇ data foƌ the siŵulatioŶ ǁas ĐheĐked ď Ǉ ĐoŶǀeƌtiŶg 
the shoƌtͲteƌŵ ƌeĐoƌd foƌ the peƌiod ϭϱ WuŶe ϮϬϭϬ to Ϯϭ “epteŵďeƌ ϮϬϭϯ to dailǇ ŵeaŶs, aŶd theŶ 
usiŶg these dailǇ ŵeaŶs to siŵulate opeƌatioŶ. This shoǁed that siŵulatioŶ ǁith houƌlǇ aŶd dailǇ 
data pƌoduĐed siŵilaƌ ƌesults. The ŵeaŶ iŶfloǁ oǀeƌ the ϯϬͲǇeaƌ siŵulatioŶ peƌiod ǁas ϭϯ.ϭ ŵϯ/s, 
aŶd ŵeaŶ floǁ of the ƌiǀeƌ ďetǁeeŶ the daŵ aŶd the poǁeƌhouse ǁas aďout Ϯ.ϯ ŵϯ/s, ĐoŵpƌisiŶg ϭ 
ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ aŶd ϭ.ϯ ŵϯ/s of spill. The aǀeƌage ƌeseƌǀoiƌ leǀel ǁas appƌoǆiŵatelǇ ϭϳϮ.ϱϱ 
ŵ aŵsl, aŶd the aǀeƌage floǁ thƌough the poǁeƌhouse ǁas aď out ϭϬ.ϴ ŵϯ/s, pƌoǀidiŶg utilisatioŶ of 
aď out ϴϵ% of the aǀailaď le ǁateƌ, eǆĐludiŶg the eŶǀiƌoŶŵeŶtal floǁ. The aǀeƌage geŶeƌatioŶ ǁas 
ƌeduĐed ď Ǉ ϯ.ϱ% fƌoŵ ϴϲ Dǁh/a foƌ the ϮϬϭϭ to ϮϬϭϯ peƌiod, to ϴϯ.Ϭ Dǁh/a foƌ the sǇŶthetiĐ ϯϬͲ 
Ǉeaƌ ƌeĐoƌd. This is a slightlǇ less thaŶ the ƌeduĐtioŶ of ϱ% ĐalĐulated ď Ǉ 9Ŷtuƌa ;Taďle ϯ.ϵ, 9Ŷtuƌa 
ϮϬϭϱďͿ. 

A ĐĐoƌdiŶg to 9Ŷtuƌa ;ϮϬϭϰͿ, iŶ the eaƌlǇ Ǉeaƌs of opeƌatioŶ ;ϮϬϭϴͿ, aǀeƌage I oŶiaƌa poǁeƌ deŵaŶd 
ǁill ƌaŶge fƌoŵ ϴ.Ϯa 2  to ϭϱ.ϴa 2 . I oǁeǀeƌ, iŶ ϮϬϯϱ, aǀeƌage poǁeƌ deŵaŶd is eǆpeĐted to ƌaŶge 
fƌoŵ ϭϱ.ϰa 2  to Ϯϵ.ϳa 2 . Coƌ the puƌposes of the pƌeseŶt aŶalǇsis, it ǁas assuŵed that geŶeƌatioŶ 
ǁas ŵaǆiŵised, i.e., ďǇ ϮϬϯϱ theƌe ǁill likelǇ alǁaǇs ďe deŵaŶd foƌ the poǁeƌ geŶeƌated .  
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Ciguƌe ϭϬ: “iŵulated dailǇ ŵeaŶ spill floǁs ;uppeƌͿ, houƌlǇ floǁs ;ŵiddleͿ aŶd ŵoŶthlǇ 
ŵaǆiŵuŵ houƌlǇ spill floǁs ;loǁeƌͿ. 
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Taď le ϱ: “iŵulated floǁ statistiĐs  foƌ the peƌiod ;ϭϱ WuŶe ϮϬϭϬ to Ϯϭ “epteŵďeƌ ϮϬϭϯ foƌ the 
ƌiǀeƌ ďetǁeeŶ daŵ aŶd poǁeƌhouse 

 Environmental flo‘  Natural flo‘  

Mean flo‘ 3.5 14.8 

Median flo‘ 1.0 11.1 

Coefficient of Variation 4.6 1.2 

MALF (mean annual 1cday lo‘ flo‘ for complete 
years) 1.0 4.2 

MALF (mean annual 7cday lo‘ flo‘ for complete 
years) 1.0 4.3 

Ͷ.ͳ.ʹ O c c u rr•nc • of flood s and  fr•sh•s ȋspqll •v•ntsȌ qn th• r•sqd u al rqv•r 
I ǇdƌoeleĐtƌiĐ opeƌatioŶ ǁas siŵulated usiŶg houƌlǇ data, aŶd dailǇ ŵeaŶs ǁeƌe ĐalĐulated fƌoŵ the 
houƌlǇ floǁs. “pill eǀeŶts, that ǁould flush the ĐhaŶŶel aŶd ƌeŵoǀe aŶǇ fiŶe sediŵeŶt deposits aŶd 
algal aĐĐuŵulatioŶs ;Taďle ϲͿ, ǁould oĐĐuƌ ƌelatiǀelǇ fƌeƋueŶtlǇ, ǁith ϵ.ϱ eǀeŶts peƌ Ǉeaƌ ;eǀeƌǇ ϱ.ϱ 
ǁeeks oŶ aǀeƌageͿ. These ǁould ďe of ƌelatiǀelǇ shoƌt duƌatioŶ ;ϰ to ϲ daǇsͿ, ďut ϱ% of the spill 
eǀeŶts Đould last foƌ loŶgeƌ thaŶ Ϯϯ daǇs. A  spill eǀeŶt of ϲ daǇs ŵeaŶs that theƌe ǁill ď e spill oŶ ϲ 
suĐĐessiǀe daǇs, ďut ǁithout ŶeĐessaƌilǇ spilliŶg ĐoŶtiŶuouslǇ foƌ ϲ daǇs. A Ŷ eǆaŵiŶatioŶ of houƌlǇ 
spill shoǁed that a spill eǀeŶt of ϲ daǇs Đould ďe ŵade up of a Ŷuŵďeƌ of spills that ǁeƌe shoƌteƌ 
duƌatioŶ thaŶ a daǇ. This happeŶs ǁheŶ floǁs aƌe high, the ƌeseƌǀoiƌ is at full ĐoŶtƌol leǀel, aŶd 
afteƌŶooŶ thuŶdeƌstoƌŵs ƌeƋuiƌiŶg spill ƌeleases Đease eaƌlǇ the Ŷeǆt daǇ, as shoǁŶ iŶ Cig. ϭϭ. 

 

Ciguƌe ϭϭ: 9ǆaŵple of iŶfloǁ seƋueŶĐe that tƌiggeƌs shoƌt duƌatioŶ spill eǀeŶts oǀeƌ a Ŷuŵďeƌ 
of daǇs. 
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Table 6: Frequency and duration of spill events in the residual river 

Number of days that the flo‘ >  1 m3Os per year 58 

Average number of contiguous events per year 9.5 

Mean duration 6.1 

Ma’imum duration 30 

Duration equalled or e’ceeded by 5%  of events 23.4 

Duration equalled or e’ceeded by 25%  of events 6.0 

Median duration 4.0 

Duration equalled or e’ceeded by 75%  of events 3.0 

Duration equalled or e’ceeded by 95%  of events 1.4 

ͷ &qsh sp•c q•s qn th• 4qna 2qv•r 

ͷ.ͳ $ qv•rsqty 
The fish fauŶa of the “oloŵoŶ LslaŶds is diǀeƌse, ǁith the total Ŷuŵďeƌ of speĐies poteŶtiallǇ 
ŶuŵďeƌiŶg as high as ϭϬϬ. t olheŵus, et al ;ϮϬϬϴͿ, ƌepoƌt a total of ϰϯ speĐies fƌoŵ ϯϭ sites iŶ the 
“oloŵoŶ LslaŶds aŶd WeŶkiŶs & . oseto ;ϮϬϬϳͿ ƌepoƌt ϲϬ speĐies fƌoŵ ϭϱ sites iŶ lakes aŶd ƌiǀeƌs of 
Tetepaƌe LslaŶd. “uƌǀeǇs of the TiŶa ‘iǀeƌ ;9“LA Ϳ ƌepoƌt ϳϲ fish speĐies. I oǁeǀeƌ, ŵaŶǇ of these 
speĐies aƌe pƌedoŵiŶaŶtlǇ ŵaƌiŶe speĐies that aƌe fouŶd iŶ the estuaƌies. bo fish speĐies aƌe 
ďelieǀed to ďe eŶdeŵiĐ to the TiŶa ‘iǀeƌ, although it is possiďle that soŵe goďies aƌe eŶdeŵiĐ to the 
“oloŵoŶ LslaŶds ;9“LA Ϳ. Tilapia haǀe ďeeŶ fouŶd iŶ still ǁateƌ of the [oǁeƌ ToŶi ‘iǀeƌ ;‘oďsoŶ 
I eǀalao ϭϰ WulǇ ϮϬϭϲͿ aŶd it is likelǇ that theǇ ǁould ďe iŶ siŵilaƌ haďitats iŶ the loǁeƌ TiŶa ‘iǀeƌ. Lt 
is uŶlikelǇ that tilapia oƌ gaŵďusia ǁould ďe fouŶd iŶ the sǁift floodͲpƌoŶe ǁateƌ of the uppeƌ TiŶa 
‘iǀeƌ ĐatĐhŵeŶt. 

ͷ.ʹ $ qstrqbu tqon and  sp•c q•s rqc hn•ss 
The distƌiďutioŶ of fish speĐies oďseƌǀed duƌiŶg 9“LA  suƌǀeǇs iŶ the TiŶa ‘iǀeƌ ĐatĐhŵeŶt ;Taďle ϳͿ is 
desĐƌiďed iŶ the 9“LA  ƌepoƌt. A  total of ϰϰ speĐies ǁeƌe ideŶtified iŶ the ŵiddle ƌeaĐhes ;site ϳĐ, 
Yoƌopa, “eŶgueͿ aŶd ϯϮ speĐies ǁeƌe ideŶtified upstƌeaŵ of the daŵ site ;ƌeĐoƌdeƌ site, plus Ϯ sites 
fuƌtheƌ upstƌeaŵͿ. The ϰϰ speĐies ideŶtified ǁeƌe ϭ speĐies of eel, ϯϴ speĐies of goďǇ, Ϯ ŵullet 
speĐies, Ϯ kuhlia speĐies, ϭ gƌuŶteƌ aŶd ϭ pipefish. A ll of these speĐies aƌe ƌepoƌted to ďe ŵigƌatoƌǇ 
aŶd ƌeƋuiƌe aĐĐess to the sea to Đoŵplete theiƌ life ĐǇĐles. 

hf the speĐies oďseƌǀed iŶ the ŵiddle aŶd uppeƌ ƌeaĐhes of the TiŶa ‘iǀeƌ ĐatĐhŵeŶt, ϰ speĐies ǁeƌe 
fouŶd iŶ the uppeƌ ĐatĐhŵeŶt that did Ŷot oĐĐuƌ iŶ the ŵiddle ĐatĐhŵeŶt, aŶd ϭϲ speĐies ǁeƌe 
fouŶd iŶ the ŵiddle ĐatĐhŵeŶt that did Ŷot oĐĐuƌ iŶ the uppeƌ ĐatĐhŵeŶt. This suggests that soŵe 
of the speĐies iŶ the ŵiddle ĐatĐhŵeŶt do Ŷot ŵigƌate to the uppeƌ paƌt of the ĐatĐhŵeŶt.  

Cish oďseƌǀatioŶs ǁeƌe also ŵade iŶ the bgaliŵďui ‘iǀeƌ doǁŶstƌeaŵ its ĐoŶflueŶĐe ǁith the ToŶi 
‘iǀeƌ. The aǀeƌage Ŷuŵďeƌ of speĐies fouŶd iŶ the bgaliŵďui ‘iǀeƌ ;ϭϬͿ ǁas less thaŶ iŶ the TiŶa 
‘iǀeƌ ;ϭϵͿ. This diffeƌeŶĐe ǁas statistiĐallǇ sigŶifiĐaŶt iŶ the ǁet seasoŶ ;YƌuskalͲ2 allis, t =Ϭ.ϬϮ, 
b=ϭϭͿ ďut Ŷot iŶ the dƌǇ seasoŶ ;YƌuskalͲ2 allis, t =Ϭ.Ϯϴ, b=ϭϬͿ. The fiŶeƌ aŶd less staďle suďstƌate of 
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the bgaliŵďui ‘iǀeƌ is pƌoď aďlǇ the ƌeasoŶ foƌ the ƌeduĐed speĐies ƌiĐhŶess. I oǁeǀeƌ, fish ǁeƌe 
saŵpled usiŶg Ŷets aŶd sŶoƌkelliŶg oďseƌǀatioŶ iŶ the ǁet seasoŶ, aŶd oŶlǇ sŶoƌkelliŶg oďseƌǀatioŶ 
iŶ the dƌǇ seasoŶ. 

The eĐologiĐal ǀalue of the TiŶa ĐatĐhŵeŶt is high ďeĐause of its speĐies ƌiĐhŶess, aƌea aŶd 
uŶŵodified Ŷatuƌe.  I oǁeǀeƌ, the ĐatĐhŵeŶt is Ŷot uŶiƋue aŶd studies ;. oseto ϮϬϭϲͿ haǀe ďeeŶ 
Đaƌƌied out that shoǁ that the TiŶa ‘iǀeƌ is siŵilaƌ to ŶeaƌďǇ ĐatĐhŵeŶts iŶ teƌŵs of fish speĐies 
ĐoŵpositioŶ. The ƌiǀeƌ pƌoǀides soŵe food foƌ the loĐal people ǁho speaƌ the laƌgeƌ fish speĐies 
;>ϳϬ ŵŵͿ aŶd ĐatĐh the fƌeshǁateƌ shƌiŵps. 

The aŵouŶt of sediŵeŶt tƌaŶspoƌted, paƌtiĐulaƌlǇ saŶd, is aŶ iŵpoƌtaŶt eĐologiĐal ĐhaƌaĐteƌistiĐ of 
the TiŶa ‘iǀeƌ. 2 heƌe the ƌiǀeƌ is ƌelatiǀelǇ Ŷaƌƌoǁ, suĐh as ď etǁeeŶ the daŵ aŶd poǁeƌhouse sites, 
the ƌiǀeƌ is steep aŶd floǁ is ĐoŶĐeŶtƌated iŶ a ƌelatiǀelǇ Ŷaƌƌoǁ ĐƌossͲseĐtioŶ. This ƌesults iŶ 
ĐoŶsideƌaďle suďstƌate ŵoďilitǇ duƌiŶg floods aŶd soŵe ŵoǀeŵeŶt of saŶd aloŶg the ďed of the ƌiǀeƌ 
at ŵost floǁs. Cƌoŵ a ďiologiĐal poiŶt of ǀieǁ, this Đƌeates aŶ iŶhospitaďle eŶǀiƌoŶŵeŶt iŶ the 
deepeƌ sǁifteƌ aƌeas of the ƌiǀeƌ ǁheƌe theƌe is ǀiƌtuallǇ Ŷo algal gƌoǁth oƌ ďeŶthiĐ iŶǀeƌteďƌate 
pƌoduĐtioŶ aŶd feǁ fish. 

Taď le ϳ:  5istƌiďutioŶ of fish speĐies oďseƌǀed iŶ TiŶa ‘iǀeƌ. This taďle is fƌoŵ the 9“LA  aŶd is 
suďjeĐt to ƌeǀieǁ ďǇ 5. . oseto. 

S pecies   ‘eaĐh iŶ ǁhiĐh speĐies ǁas oď seƌǀed 

S cientific name  
O oŵŵoŶ 
Ŷaŵe 

. oth uppeƌ aŶd 
ŵiddle U ppeƌ aloŶe  a iddle aloŶe 

Anguilla marmorata 9el  7     

Allamogurna sp. Doď Ǉ      7 

Belobranchus spp. Doď Ǉ      7 

Butis amboinensis Doď Ǉ  7     

Ophieleleotris hoedti Doď Ǉ      7 

Ophieleotris sp.1 Doď Ǉ  7     

Ophieleotris sp. 2 Doď Ǉ  7     
Bunaka gyrinoides (E leotris 
gyrinoides) Doď Ǉ      7 

A‘aous guamensis Doď Ǉ  7     

A‘aous melanocephalus Doď Ǉ  7     

A‘aou ocellaris Doď Ǉ  7     

A‘aous sp. Doď Ǉ    7   

Bathygobius andrei Doď Ǉ  7     

Glossogobius celebius Doď Ǉ      7 

Lentipes multiradiatus Doď Ǉ  7     

Lentipes sp.1(S olomonensis) Doď Ǉ  7     

Lentipes sp. 2(S olomonensis) Doď Ǉ  7     

Redigobius bikolanus Doď Ǉ  7     

S chismatogobius ampluvinculus Doď Ǉ      7 
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S pecies   ‘eaĐh iŶ ǁhiĐh speĐies ǁas oď seƌǀed 

S cientific name  
O oŵŵoŶ 
Ŷaŵe 

. oth uppeƌ aŶd 
ŵiddle U ppeƌ aloŶe  a iddle aloŶe 

S chismatogobius ro’asi Doď Ǉ      7 
S icyopterus lagocephalus* Doď Ǉ  7     

S icyopterus longifilis Doď Ǉ    7   

S icyopterus ou‘ensi Doď Ǉ  7     

S icyopterus sp. Doď Ǉ 7 

S icyopus discordipinnis Doď Ǉ 7 

S icyopus mysta’ Doď Ǉ 7 

S icyopus sp.1 Doď Ǉ 7 
  S icyopus sp.2 Doď Ǉ 7 

S icyopus zosterophorum Doď Ǉ 7 

S tenogobius hoesei Doď Ǉ 7 

S tiphodon pele‘ensis** Doď Ǉ 7 
  S tiphodon autopurpureus Doď Ǉ 7 

S tiphodon birdsong Doď Ǉ 7 

S tiphodon multisquamus Doď Ǉ 7 

S tiphodon ornatus Doď Ǉ 7 
  S tiphodon rutilaureus Doď Ǉ 7 

S tiphodon semoni Doď Ǉ 7 

S tiphodon sp.1 Doď Ǉ 7 

S tiphodon sp.2 Doď Ǉ 
  

7 

Rhyacichthys aspro [oaĐh goďǇ 7 

Kuhlia marginata 

“potted 
flagtail 

7 

Kuhlia rupestris WuŶgle peƌĐh 7 

Liza vaigiensis a ullet 
  

7 

Chelon macrolepis a ullet 7 

Microphis sp. pipe fish 7 

Mesopristes argenteus 
“ilǀeƌ 
gƌuŶteƌ 

 
7 

 Mesopristes cancellatus DƌuŶteƌ 7 
 

Total number of species   Ϯϳ ϰ ϭϲ 
* probably includes S icyopterus cyanocephalus 
**previously called S tiphodon atratus 

ͷ.͵ c qgratqon 
“peĐies of goďies pƌoďaďlǇ spaǁŶ oŶ staďle suďstƌate iŶ the haďitats theǇ oĐĐupǇ as adults. 2 heŶ 
the laƌǀae hatĐh, theǇ aƌe Đaƌƌied doǁŶstƌeaŵ to the sea oƌ estuaƌǇ, ǁheƌe theǇ ƌeaƌ foƌ ϮͲϯ ŵoŶths, 
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ďefoƌe ƌetuƌŶiŶg as juǀeŶiles to fƌeshǁateƌ, iŶ the dƌǇ seasoŶ.  The ƌetuƌŶ of these juǀeŶile fish 
suppoƌts a suďsisteŶĐe aŶd ĐoŵŵeƌĐial fisheƌǇ. The juǀeŶiles sǁiŵ upstƌeaŵ, soŵetiŵes iŶ shoals, 
usiŶg loǁ ǀeloĐitǇ aƌeas, suĐh as ƌiǀeƌ ŵaƌgiŶs, due to theiƌ pooƌ sǁiŵŵiŶg aďilitǇ. The life ĐǇĐle of 
goďies aŶd the fisheƌǇ foƌ juǀeŶiles is siŵilaƌ to that of juǀeŶile galaǆiids ;ǁhiteďaitͿ iŶ beǁ )ealaŶd 
;a Đ5oǁall ϭϵϵϬͿ.  

boŶe of the fish speĐies ǁhose laƌǀae ƌeaƌ iŶ the sea ;e.g., eels aŶd goďiesͿ aƌe ď elieǀed to ƌetuƌŶ to 
theiƌ Ŷatal haďitats. The goďǇ laƌǀae ƌeaƌ iŶ Ŷeaƌ shoƌe eŶǀiƌoŶŵeŶts aŶd aƌe attƌaĐted ď Ǉ 
fƌeshǁateƌ pluŵes ǁheŶ theǇ ŵoǀe iŶto fƌeshǁateƌ as juǀeŶiles. I oǁeǀeƌ, Ŷuŵeƌous sŵall ;ϭϬ ŵŵͿ 
goďies ǁeƌe oďseƌǀed iŶ the ŵaƌgiŶs of the TiŶa ‘iǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse sites iŶ 
WulǇ ϮϬϭϲ. The distaŶĐe upstƌeaŵ aŶd the Ŷuŵďeƌ aŶd size of these fish suggest the possiďilitǇ that 
Ŷot all speĐies of goďies ƌeƋuiƌe aĐĐess to the sea to Đoŵplete theiƌ life ĐǇĐles. U Ŷƌepoƌted otolith 
studies also suggest that Ŷot all laƌǀae of “iĐǇdiiŶae goďies ƌeaƌed iŶ the sea ;. oseto ϮϬϭϲͿ. 

9els, kuhlia aŶd possiďlǇ gƌuŶteƌs ŵigƌate doǁŶstƌeaŵ as adults to spaǁŶ aŶd the juǀeŶiles ŵigƌate 
upstƌeaŵ to the adult haďitats. 9els ŵigƌate doǁŶstƌeaŵ iŶ late boǀeŵďeƌ, at the staƌt of the ǁet 
seasoŶ, spaǁŶ iŶ the oĐeaŶ, aŶd die afteƌ spaǁŶiŶg. A dult eels pƌoďaďlǇ ŵigƌate to a spaǁŶiŶg 
loĐatioŶ iŶ the t aĐifiĐ hĐeaŶ. The laƌǀae ;[eptoĐephaliͿ feed iŶ the oĐeaŶ uŶtil theǇ deǀelop iŶto 
glass eels ;juǀeŶilesͿ, at ǁhiĐh tiŵe theǇ ŵoǀe iŶto fƌeshǁateƌ. WuǀeŶile eels ďegiŶ theiƌ upstƌeaŵ 
ŵigƌatioŶ at the staƌt of the dƌǇ seasoŶ iŶ a aǇ aŶd, ď eĐause theǇ aƌe eǆĐelleŶt Đliŵďeƌs, aƌe aďle to 
ŵigƌate to high eleǀatioŶ ƌeaĐhes. O oŶǀeƌselǇ, kuhlia aƌe a sǁiŵŵiŶg speĐies ǁith Ŷo ĐliŵďiŶg 
aď ilitǇ, ďut haǀe ďeeŶ fouŶd up to ϯϬϬ ŵ aďoǀe sea leǀel. TheǇ ĐaŶ spaǁŶ seǀeƌal tiŵes, ŵigƌatiŶg 
doǁŶstƌeaŵ to the estuaƌǇ at the staƌt of the ǁet seasoŶ ;5eĐeŵďeƌͿ. The eǆteŶt aŶd tiŵiŶg of the 
ƌetuƌŶ of postͲspaǁŶiŶg adults is uŶkŶoǁŶ. A fteƌ ƌeaƌiŶg iŶ the estuaƌǇ oƌ ŶeaƌͲĐoast, juǀeŶile kuhlia 
ŵigƌate upstƌeaŵ iŶ the dƌǇ seasoŶ ;A pƌil/a aǇͿ.  

a ullet aƌe esseŶtiallǇ a ŵaƌiŶe sǁiŵŵiŶg speĐies that ƌaƌelǇ tƌaǀel upstƌeaŵ past passage ďaƌƌieƌs 
suĐh as ƌapids. DƌuŶteƌs aŶd pipefish aƌe sǁiŵŵiŶg speĐies that pƌoďaďlǇ spaǁŶ iŶ the estuaƌǇ. 
[ittle is kŶoǁŶ aďout the tiŵiŶg of theiƌ ŵigƌatioŶs ďut the gƌuŶteƌs Ŷegotiate ƌapids to high 
eleǀatioŶ ƌeaĐhes.  

a ost of the speĐies fouŶd upstƌeaŵ of the daŵ site ;optioŶ ϳĐͿ ǁill haǀe good ĐliŵďiŶg aďilities. The 
kuhlia aŶd gƌuŶteƌs ;a esopƌistesͿ aƌe pƌoďaďlǇ the oŶlǇ sǁiŵŵiŶg speĐies that aƌe fouŶd upstƌeaŵ 
of the daŵ site. 

ͷ.Ͷ ( abqtat  u s• 
Theƌe is little puďlished iŶfoƌŵatioŶ aďout the tǇpes of haďitat used ďǇ TiŶa ‘iǀeƌ fish speĐies. bo 
speĐifiĐ iŶfoƌŵatioŶ is aǀailaďle oŶ the ǁateƌ depths, ǀeloĐities aŶd suďstƌates iŶ ǁhiĐh theǇ aƌe 
fouŶd. Doďies aƌe usuallǇ fouŶd iŶ ƌiffles, ǁheƌe Đoaƌse suďstƌate ;ďouldeƌs, Đoďďles aŶd laƌge 
gƌaǀelsͿ pƌoǀide ďoth shelteƌ fƌoŵ the ĐuƌƌeŶt, aŶd a food ƌesouƌĐe. t ools pƌoǀide haďitat foƌ laƌge 
eels, gƌuŶteƌs aŶd kuhlia. a easuƌeŵeŶts of fish speĐies aŶd Ŷuŵďeƌ, ǁateƌ ǀeloĐitǇ aŶd depth aŶd 
suďstƌate ĐoŵpositioŶ iŶ sŵall aƌeas ;ϮͲϰ ŵϮͿ ǁeƌe ŵade oŶ ϭϭ a aƌĐh ϮϬϭϲ aŶd ϭϯͲϭϰ WulǇ ϮϬϭϲ to 
deteƌŵiŶe haďitat suitaďilitǇ foƌ ĐoŵŵoŶ fish speĐies iŶ the TiŶa ‘iǀeƌ. 

1 eƌǇ little is kŶoǁŶ aďout the faĐtoƌs ĐoŶtƌolliŶg fish populatioŶs iŶ the “oloŵoŶ LslaŶds. A s iŶ beǁ 
)ealaŶd, ŵost “oloŵoŶ LslaŶd fish speĐies ǁill haǀe eǀolǀed to Đope ǁith the ĐoŶditioŶs theǇ 
eǆpeƌieŶĐe. 9els aŶd ŵost goďies aƌe Đapaďle Đliŵďeƌs aŶd ĐaŶ peŶetƌate to the headǁateƌs of ŵost 
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ƌiǀeƌs. The diadƌoŵous life histoƌǇ pƌoteĐts theiƌ eaƌlǇ life stages fƌoŵ the ǀagaƌies of the ƌiǀeƌiŶe 
eŶǀiƌoŶŵeŶt, suĐh as stƌoŶg aŶd ǀaƌiaďle ĐuƌƌeŶts Đaused ďǇ floods aŶd fƌeshes. The oǀeƌǁhelŵiŶg 
iŶflueŶĐe of diadƌoŵǇ suggests that total fish Ŷuŵďeƌs aŶd diǀeƌsitǇ iŶ a giǀeŶ ƌeaĐh ǁill depeŶd oŶ 
aĐĐess to the sea, ǁith iŶstƌeaŵ haďitat ĐoŶtƌolliŶg the deŶsitǇ of fish ǁithiŶ a giǀeŶ ƌeaĐh.  

͸ c •thod  for d •t•rm qnqng •nvqronm •ntal flow  r•qu qr•m •nts 

͸.ͳ ( abqtat  m od •llqng  
a odelliŶg of iŶstƌeaŵ haďitat aǀailaďilitǇ foƌ seleĐted speĐies, oǀeƌ a ƌaŶge of floǁs, is a ǀaluaďle 
tool ǁheŶ assessiŶg poteŶtial effeĐts of floǁ ĐhaŶges aŶd ŵakiŶg deĐisioŶs aď out eŶǀiƌoŶŵeŶtal 
floǁ ƌeƋuiƌeŵeŶts. This ŵethod is oŶe of the ŵost ĐoŵŵoŶlǇ used ŵethods of assessiŶg floǁ 
ƌeƋuiƌeŵeŶts ;Thaƌŵe ϮϬϬϯͿ. The ďaĐkgƌouŶd to ŵethods used heƌe is disĐussed iŶ Woǁett et al. 
;ϮϬϬϴͿ.  

I aďitat ŵodelliŶg eŶtails ŵeasuƌiŶg ǁateƌ depths aŶd ǀeloĐities, as ǁell as suďstƌate ĐoŵpositioŶ, 
aĐƌoss a Ŷuŵďeƌ of stƌeaŵ ĐƌossͲseĐtioŶs at a giǀeŶ floǁ ;ƌefeƌƌed to as the suƌǀeǇ floǁͿ. t oiŶts oŶ 
the ďaŶks, aďoǀe ǁateƌ leǀel, aloŶg the ĐƌossͲseĐtioŶs aƌe also suƌǀeǇed to alloǁ ŵodel pƌediĐtioŶs 
to ďe ŵade at floǁs higheƌ thaŶ the suƌǀeǇ floǁ. O aliď ƌatioŶ data foƌ fittiŶg ƌatiŶg Đuƌǀes aƌe 
oďtaiŶed fƌoŵ additioŶal ŵeasuƌeŵeŶts of ǁateƌ leǀel at eaĐh ĐƌossͲseĐtioŶ, ƌelatiǀe to floǁ, oŶ 
suďseƋueŶt ǀisits. The stage ;ǁateƌ leǀelͿ ǁith Ŷo floǁ iŶ the ƌiǀeƌ ;stage of zeƌo floǁͿ is also 
estiŵated at eaĐh ĐƌossͲseĐtioŶ to help fit ƌatiŶg Đuƌǀes. These data alloǁ ĐaliďƌatioŶ of a hǇdƌauliĐ 
;iŶstƌeaŵ haďitatͿ ŵodel to pƌediĐt hoǁ depths, ǀeloĐities aŶd the suďstƌate tǇpes Đoǀeƌed ďǇ the 
stƌeaŵ ǁill ǀaƌǇ ǁith disĐhaƌge iŶ the suƌǀeǇed ƌeaĐh. 

The haďitat suitaďilitǇ at eaĐh poiŶt iŶ the ƌeaĐh is ĐalĐulated fƌoŵ ŵodelled depth, ǀeloĐitǇ aŶd 
suďstƌate fƌoŵ haďitat suitaďilitǇ Đuƌǀesϭ ;I “O Ϳ. I aďitat suitaďilitǇ ǁeighted ďǇ the aƌea ƌepƌeseŶted 
ďǇ eaĐh poiŶt is suŵŵed oǀeƌ the ƌeaĐh to giǀe aƌea ǁeighted suitaďilitǇ ;A 2 “  pƌeǀiouslǇ kŶoǁŶ as 
2 U A  ǁeighted usaďle aƌeaͿ ǁith uŶits of ŵϮ/ŵ. The aǀeƌage haďitat suitaďilitǇ of a giǀeŶ ƌeaĐh is 
the A 2 “  diǀided ďǇ the ǁetted aƌea of the ƌiǀeƌ aŶd is a diŵeŶsioŶless Ŷuŵďeƌ ď etǁeeŶ Ϭ ;totallǇ 
uŶsuitaďle aŶd ϭ ;idealͿ. I aďitat ŵodelliŶg is uŶdeƌtakeŶ oǀeƌ a ƌaŶge of floǁs to pƌediĐt hoǁ 
haďitat aǀailaďilitǇ ;A 2 “Ϳ aŶd aǀeƌage haďitat suitaďilitǇ ǁill ĐhaŶge ǁith floǁ. 

͸.ͳ.ͳ ( abqtat  m appqng 
The fiƌst step iŶ the pƌoĐess is to ĐaƌƌǇ out haďitat ŵappiŶg aloŶg the leŶgth of the ƌeaĐh ďetǁeeŶ 
the daŵ aŶd tailƌaĐe loĐatioŶs. The haďitat tǇpes aƌe assessed iŶ the field afteƌ tƌaǀeƌsiŶg the 
affeĐted ƌeaĐh. The haďitats ǁould tǇpiĐallǇ ďe Đlassified as ƌiffle, ƌuŶ, pool, aŶd ƌapid. The leŶgth 
aŶd loĐatioŶ of eaĐh haďitat tǇpe is ƌeĐoƌded. The haďitat ŵappiŶg ďetǁeeŶ TiŶa 1 illage aŶd the 
daŵ site ǁas Đaƌƌied out oŶ ϲ a aƌĐh ϮϬϭϲ aŶd is pƌeseŶted iŶ Taďle Ϯ. 

͸.ͳ.ʹ Cross-s•c tqon s•l•c tqon 
The Ŷuŵďeƌ of ĐƌossͲseĐtioŶs ƌeƋuiƌed depeŶds oŶ the ŵoƌphologiĐal ǀaƌiaďilitǇ ǁithiŶ the ƌiǀeƌ, 
ǁith hoŵogeŶous stƌetĐhes of ƌiǀeƌ ƌeƋuiƌiŶg feǁeƌ ĐƌossͲseĐtioŶs thaŶ stƌetĐhes that aƌe highlǇ 
ǀaƌied ŵoƌphologiĐallǇ.  “tudies haǀe shoǁŶ that ƌelatiǀelǇ feǁ ĐƌossͲseĐtioŶs ĐaŶ ƌepƌoduĐe the 

                                                             
ϭ I “ O  desĐƌiďe the suitaďilitǇ of diffeƌeŶt depths, ǀeloĐities aŶd suďstƌate sizes foƌ giǀeŶ speĐies of iŶteƌest. 
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ƌesults fƌoŵ a suƌǀeǇ iŶ ǁhiĐh a laƌge Ŷuŵďeƌ of ĐƌossͲseĐtioŶs ǁeƌe saŵpled ;see Woǁett et al. ϮϬϬϴ 
foƌ detailsͿ. 

The total Ŷuŵďeƌ of ĐƌossͲseĐtioŶs Ŷeeded to geŶeƌate a ƌoďust ƌesult should ďe pƌopoƌtioŶal to the 
ĐoŵpleǆitǇ of the haďitat hǇdƌauliĐs, ǁith ϲ to ϭϬ saŵpled foƌ siŵple ƌeaĐhes aŶd ϭϴ to ϮϬ foƌ 
diǀeƌse ƌeaĐhes.  

9aĐh ĐƌossͲseĐtioŶ is giǀeŶ a peƌĐeŶtage ǁeightiŶg ďased oŶ the pƌopoƌtioŶ of the haďitat tǇpe iŶ the 
ƌeaĐh that it ƌepƌeseŶts. The uŶdeƌlǇiŶg assuŵptioŶ is that the ĐƌossͲseĐtioŶs ŵeasuƌed pƌoǀide a 
ƌeasoŶaďle ƌepƌeseŶtatioŶ of the haď itat thƌoughout the ƌeaĐh. ‘eaĐh ƌesults ĐaŶ ďe eǆteŶded to 
loŶgeƌ seĐtioŶs of ƌiǀeƌ, if the floǁs, ƌiǀeƌ gƌadieŶt aŶd ŵoƌphologǇ do Ŷot ĐhaŶge sigŶifiĐaŶtlǇ. 

“uƌǀeǇs of the ƌiǀeƌ ǁeƌe Đaƌƌied out oŶ ϲͲϵ a aƌĐh ϮϬϭϲ aŶd ϭϭͲϭϱ WulǇ ϮϬϭϯ. 5uƌiŶg the fiƌst suƌǀeǇ, 
the pƌopoƌtioŶ of the diffeƌeŶt haďitat tǇpes ǁas ŵeasuƌed aŶd ĐƌossͲseĐtioŶs ǁeƌe ideŶtified iŶ 
eaĐh of the haďitat tǇpes. A  laƌge flood that oĐĐuƌƌed oŶ the seĐoŶd daǇ of the suƌǀeǇ aŶd ƌeŵoǀed 
ŵoƌe thaŶ half of the teŵpoƌaƌǇ staff gauges that had ďeeŶ iŶstalled. This ŵeaŶt that oŶlǇ ϯ ĐƌossͲ
seĐtioŶs Đould ďe suƌǀeǇed. hŶe ĐƌossͲseĐtioŶ ǁas a ǁide ƌiffle at the pƌoposed poǁeƌhouse loĐatioŶ 
aŶd the otheƌ tǁo ǁeƌe iŶ a pool aŶd ƌuŶ fuƌtheƌ upstƌeaŵ. 2 ateƌ leǀels ǁeƌe ŵeasuƌed at floǁs of 
ϴ.ϳ ŵϯ/s aŶd ϭϵ.ϳ ŵϯ/s aŶd these ǁeƌe used to deǀelop ƌatiŶg Đuƌǀes at eaĐh ĐƌossͲseĐtioŶ. The 
ĐƌossͲseĐtioŶ at the poǁeƌhouse site ǁas seleĐted to eǀaluate the effeĐt of floǁ oŶ ǁateƌ leǀel 
ďetǁeeŶ the poǁeƌhouse aŶd TiŶa 1 illage ǁheƌe the ǀalleǇ is ǁideƌ thaŶ ďetǁeeŶ the daŵ aŶd 
poǁeƌhouse. . eĐause the poǁeƌhouse ĐƌossͲseĐtioŶ ǁas uŶƌepƌeseŶtatiǀe of the haďitat ď etǁeeŶ 
the daŵ aŶd poǁeƌhouse it ǁas eǆĐluded fƌoŵ the haďitat aŶalǇses.  

The seĐoŶd suƌǀeǇ ;ϭϭͲϭϮ WulǇ ϮϬϭϯͿ Đoŵpƌised ĐƌossͲseĐtioŶs iŶ Ϯ pools, ϱ ƌuŶs, ϱ ƌiffles aŶd Ϯ 
ƌapids; a total of ϭϰ ĐƌossͲseĐtioŶs. The floǁ ǁas ϵ.ϵϭ ŵϯ/s oŶ the ϭϭ WulǇ aŶd ϵ.ϲϲ ŵϯ/s oŶ the ϭϮ 
WulǇ. 2 ateƌ leǀel aŶd floǁ ŵeasuƌeŵeŶts ǁeƌe takeŶ oŶ ϭϱ WulǇ aŶd Ϯϱ WulǇ foƌ ƌatiŶg ĐaliďƌatioŶ 
ǁheŶ the floǁs ǁeƌe ϴ.Ϯϴ ŵϯ/s aŶd ϱ.ϯϵ ŵϯ/s, ƌespeĐtiǀelǇ.  

͸.ʹ ( abqtat  su qtabqlqty 
Lt is the ƋualitǇ of the haďitat that is pƌoǀided ďǇ the floǁ that is iŵpoƌtaŶt to deŶsitǇ of stƌeaŵ 
ďiota, ƌatheƌ thaŶ the ŵagŶitude of the floǁ, peƌ se. LŶ ŵaŶǇ stƌeaŵs, floǁs less thaŶ the ŶatuƌallǇ 
oĐĐuƌƌiŶg loǁ floǁ aƌe aďle to pƌoǀide good ƋualitǇ haďitat aŶd sustaiŶ stƌeaŵ eĐosǇsteŵs. The 
ŵagŶitude of this floǁ ǁill ǀaƌǇ ǁith the ƌeƋuiƌeŵeŶts of the speĐies aŶd ǁith the ŵoƌphologǇ of 
the stƌeaŵ.  

2 ateƌ ǀeloĐitǇ is pƌoďaďlǇ the ŵost iŵpoƌtaŶt ĐhaƌaĐteƌistiĐ of a stƌeaŵ. 2 ithout it, the stƌeaŵ 
ďeĐoŵes a lake oƌ poŶd. LŶ beǁ )ealaŶd gƌaǀel ď ed ƌiǀeƌs, aŶ aǀeƌage ǀeloĐitǇ of at least Ϭ.ϮͲϬ.ϯ ŵ/s 
teŶds to pƌoǀide foƌ ŵost stƌeaŵ life. 1 eloĐities loǁeƌ thaŶ this aƌe uŶsuitaďle haďitat foƌ a Ŷuŵďeƌ 
of fish speĐies aŶd stƌeaŵ iŶseĐts, aŶd alloǁ depositioŶ of saŶd aŶd fiŶeƌ ŵateƌials ǁhiĐh is also 
uŶsuitaďle haďitat. LŶ laƌge ƌiǀeƌs, ǁateƌ depth of ŵoƌe thaŶ Ϭ.ϰ ŵ pƌoǀides haďitat foƌ sǁiŵŵiŶg 
speĐies, ďut ďeŶthiĐ fish aƌe ofteŶ fouŶd iŶ shalloǁeƌ ǁateƌ. Doďies feed eitheƌ oŶ algae oƌ sŵall 
iŶǀeƌteďƌates assoĐiated ǁith algae gƌoǁiŶg oŶ the staďle Đoďďles aŶd ďouldeƌs. 

The floǁ at ǁhiĐh liŵitiŶg ĐoŶditioŶs of depth aŶd ǀeloĐitǇ oĐĐuƌs ǀaƌies ǁith stƌeaŵ ŵoƌphologǇ. 
DeŶeƌallǇ, ŵiŶiŵuŵ floǁ iŶĐƌeases ǁith stƌeaŵ size, ďeĐause stƌeaŵ ǁidth iŶĐƌeases ǁith stƌeaŵ 
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size. I oǁeǀeƌ, the ƌelatioŶship is Ŷot liŶeaƌ. LŶ geŶeƌal, sŵall stƌeaŵs ƌeƋuiƌe a higheƌ pƌopoƌtioŶ of 
the Ŷatuƌal stƌeaŵ floǁ to ŵaiŶtaiŶ ŵiŶiŵuŵ haďitat thaŶ do laƌge ƌiǀeƌs. 

͸.ʹ.ͳ c •thod  for d •t•rm qnqng habqtat  su qtabqlqty 
Cish deŶsities ǁeƌe saŵpled aĐƌoss tƌaŶseĐt aĐƌoss tƌaŶseĐts iŶ the ToŶi ‘iǀeƌ iŶ a ǀaƌietǇ of haďitat 
tǇpes ;ƌiffle, ƌuŶ aŶd poolͿ oŶ ϭϭ a aƌĐh ϮϬϭϲ. ThiƌteeŶ Ƌuadƌats of ďetǁeeŶ Ϯ ŵϮ aŶd ϲ ŵϮ ǁeƌe 
saŵpled ďǇ eleĐtƌoͲfishiŶg usiŶg aŶ 9Ca ϯϬϬ ;bL2 A  LŶstƌuŵeŶt “Ǉsteŵs, O hƌistĐhuƌĐh, beǁ )ealaŶdͿ 
eleĐtƌoͲfishiŶg eƋuipŵeŶt. CloodiŶg aŶd tuƌďiditǇ pƌeǀeŶted saŵpliŶg iŶ the TiŶa ‘iǀeƌ. The Ƌuadƌats 
ǁeƌe situated at ƌegulaƌ iŶteƌǀals aĐƌoss eaĐh tƌaŶseĐt, ǁith a distaŶĐe of at least ϭ ŵetƌe ďetǁeeŶ 
Ƌuadƌats to aǀoid fish distuƌďaŶĐe. The Ƌuadƌats ǁeƌe seleĐted so that theƌe ǁas ŵiŶiŵal ǀaƌiatioŶ 
iŶ ǁateƌ depth, ǀeloĐitǇ aŶd suďstƌate ĐoŵpositioŶ ǁithiŶ the Ƌuadƌat. 9leĐtƌoͲfishiŶg ǁas 
ĐoŶduĐted usiŶg a doǁŶstƌeaŵ stop Ŷet aŶd a dip Ŷet to ĐatĐh aŶǇ fish that ŵissed the stop Ŷet. 
O aptuƌed fish ǁeƌe plaĐed iŶ a ďuĐket foƌ suďseƋueŶt ideŶtifiĐatioŶ aŶd ƌeĐoƌdiŶg. The speĐies of 
fish, aŶd estiŵated leŶgth of fish Đaught ǁeƌe ƌeĐoƌded afteƌ ǁhiĐh the fish ǁeƌe ƌeleased at theiƌ 
Đaptuƌe poiŶt.   

A  fuƌtheƌ ϱϳ Ƌuadƌats ǁeƌe saŵpled ďǇ sŶoƌkelliŶg oŶ the ϭϯͲϭϰ WulǇ ϮϬϭϲ; Ϯϯ iŶ the ToŶi ‘iǀeƌ aŶd 
ϯϯ iŶ the TiŶa ‘iǀeƌ. A  total of ϭϴ speĐies ǁeƌe eitheƌ Đaught oƌ oďseƌǀed aŶd ϴ of these speĐies ǁeƌe 
ƌelatiǀelǇ ĐoŵŵoŶ ;pƌeseŶt iŶ ŵoƌe thaŶ ϯ ƋuadƌatsͿ. 

A fteƌ fish saŵpliŶg, ŵeasuƌeŵeŶts ǁeƌe ŵade of ǁateƌ depth aŶd ǀeloĐitǇ ;at Ϭ.ϰ tiŵes depth 
aď oǀe the ď edͿ iŶ eaĐh Ƌuadƌat. The peƌĐeŶtage of fiǀe suďstƌate size Đategoƌies ;ďedƌoĐk, ďouldeƌ, 
Đoďďle, gƌaǀel, aŶd fiŶesͿ ǁas estiŵated ǀisuallǇ.  t oteŶtial Đoǀeƌ, suĐh as ďaŶks ǁith oǀeƌhaŶgiŶg 
ǀegetatioŶ oƌ laƌge logs, ǁas also Ŷoted aŶd saŵpled. 

The aǀeƌage depth aŶd ǀeloĐitǇ ǁas ĐalĐulated iŶ eaĐh Ƌuadƌat fƌoŵ the ŵeasuƌeŵeŶts takeŶ ǁithiŶ 
the Ƌuadƌat. Coƌ suďstƌate, suďstƌate iŶdeǆ ;sͿ ǁas ĐalĐulated fƌoŵ the ǀisual peƌĐeŶtage estiŵates 
usiŶg the foƌŵula ;Woǁett & ‘iĐhaƌdsoŶ, ϭϵϵϬͿ 

s =Ϭ.Ϭϴ*ďedƌoĐk + Ϭ.Ϭϳ*ď ouldeƌ + Ϭ.Ϭϲ*Đoďďle + Ϭ.Ϭϱ*gƌaǀel + Ϭ.Ϭϰ*fiŶe gƌaǀel + Ϭ.Ϭϯ*saŶd. 

The ŵost suitaďle haďitat ǁas deteƌŵiŶed ď Ǉ the deŶsitǇ of fish. Coƌ eǆaŵple, if the highest aǀeƌage 
deŶsitǇ of fish oĐĐuƌƌed iŶ ƌiffles, aŶd the loǁest deŶsitǇ iŶ pools, ƌiffles ǁould ďe the ŵost suitaďle 
haďitat aŶd pools the least. A  siŵilaƌ pƌoĐeduƌe ǁas folloǁed to deteƌŵiŶe haďitat suitaďilitǇ foƌ 
depth, ǀeloĐitǇ aŶd suďstƌate. The ŵethods used foƌ deteƌŵiŶiŶg haďitat suitaďilitǇ aƌe desĐƌiďed iŶ 
Woǁett & 5aǀeǇ ;ϮϬϬϳͿ aŶd Woǁett & ‘iĐhaƌdsoŶ ;ϮϬϬϴͿ. 

“oŵe sizeͲƌelated haďitat seleĐtioŶ ǁas oďseƌǀed ǁith sŵalleƌ fish fouŶd iŶ loǁeƌ ǀeloĐitǇ ǁateƌ 
thaŶ the laƌgeƌ iŶdiǀiduals of the saŵe speĐies. A  pƌefeƌeŶĐe foƌ ŵaƌgiŶs aŶd aǀoidaŶĐe of the sǁift 
deep ǁateƌ iŶ the thalǁeg of the TiŶa ‘iǀeƌ ǁas Ŷoted. The ŵaƌgiŶs usuallǇ pƌoǀide a ŵoƌe staďle 
eŶǀiƌoŶŵeŶt thaŶ the ĐeŶtƌe of the ƌiǀeƌ ǁheƌe the high ǀeloĐities ĐaƌƌǇ saŶd that eitheƌ eŵďeds oƌ 
Đoǀeƌs the laƌgeƌ suďstƌate. 

This saŵpliŶg shoǁed that Đoaƌse suďstƌates ǁith ŵiŶiŵal saŶd ŵoǀeŵeŶt ǁeƌe the pƌefeƌƌed 
haďitat of ŵost fish speĐies. . ased oŶ the sŶoƌkelliŶg oďseƌǀatioŶs, the aǀeƌage fish deŶsitǇ ǁheƌe 
the suďstƌate iŶdeǆ ǁas less thaŶ ϱ ;i.e. gƌaǀelͿ ǁas ϳ.ϯ±ϭϲ.ϱ fish/ϭϮ ŵϮ Đoŵpaƌed to aŶ aǀeƌage of 
ϯϰ.ϳ±ϲϱ.ϳ fish/ϭϮŵϮ ǁheŶ the suďstƌate iŶdeǆ ǁas ϱ oƌ higheƌ ;a aŶŶͲ2 hitŶeǇ ŶoŶͲpaƌaŵetƌiĐ test, 
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t =Ϭ.ϬϲϲͿ. bo fish ǁeƌe fouŶd iŶ assoĐiatioŶ ǁith log oƌ ďaŶk Đoǀeƌ, although fish ǁeƌe fouŶd agaiŶst 
a ďedƌoĐk ďaŶk iŶ a pool.  

Cish deŶsitǇ aŶd diǀeƌsitǇ ǁas higheƌ iŶ the ToŶi ‘iǀeƌ thaŶ iŶ the TiŶa ‘iǀeƌ ;a aŶŶͲ2 hitŶeǇ ŶoŶͲ
paƌaŵetƌiĐ test, t <Ϭ.ϬϬϭͿ, ǁith aŶ aǀeƌage of ϲϬ.ϰ±ϴϭ.ϳ fish/ϭϮŵϮ iŶ the ToŶi ‘iǀeƌ Đoŵpaƌed to 
ϲ.ϳ±ϭϳ.ϭ fish/ϭϮŵϮ iŶ the TiŶa ‘iǀeƌ aŶd aŶ aǀeƌage Ŷuŵďeƌ of speĐies peƌ Ƌuadƌat of Ϯ.ϲϭ±ϭ.ϰϰ iŶ 
the ToŶi ‘iǀeƌ Đoŵpaƌed to ϭ.ϭϳ±ϭ.Ϭϵ iŶ the TiŶa ‘iǀeƌ. Theƌe ǁeƌe Ŷo sigŶifiĐaŶt diffeƌeŶĐes 
ďetǁeeŶ ƌiǀeƌs iŶ saŵpliŶg depth oƌ suďstƌate ĐoŵpositioŶ ;a aŶŶͲ2 hitŶeǇ ŶoŶͲpaƌaŵetƌiĐ test, 
t >Ϭ.ϭͿ ďut saŵpliŶg ǀeloĐities ǁeƌe higheƌ iŶ the TiŶa ‘iǀeƌ thaŶ iŶ the ToŶi ‘iǀeƌ ;a aŶŶͲ2 hitŶeǇ 
ŶoŶͲpaƌaŵetƌiĐ test, t =Ϭ.ϬϬϭͿ. 

 I aďitat suitaďilitǇ aŶd geŶeƌalised additiǀe ŵodels ;Woǁett & 5aǀeǇ ϮϬϬϳͿ ǁeƌe deǀeloped foƌ the 
eight ŵost ĐoŵŵoŶ speĐies ;“tiphodoŶ seŵoŶi, “tiphodoŶ peleǁeŶsis, “tiphodoŶ ƌutilauƌeus, 
. eloďƌaŶĐhus sp., A Ŷguilla ŵaƌŵoƌata, “iĐǇopteƌus ĐǇaŶoĐephalus, “iĐǇopteƌus lagoĐephalusϮ, Yuhlia 
ŵaƌgiŶataͿ, as ǁell as ŵodels foƌ oǀeƌall fish deŶsitǇ aŶd speĐies ƌiĐhŶess ;Cig. ϭϮͿ.  

LŶ geŶeƌal, ŵost speĐies ;Taďle ϴͿ ǁeƌe fouŶd iŶ shalloǁ ǁateƌ ;Ϭ.ϮͲϬ.ϯ ŵͿ ǁith ŵodeƌate ǀeloĐities 
;Ϭ.ϰϱͲϬ.ϲϱ ŵ/sͿ aŶd Đoaƌse suďstƌate. 9els aŶd the tǁo “iĐǇopteƌus speĐies ǁeƌe fouŶd iŶ the 
sǁiftest ǁateƌ aŶd Yuhlia ǁeƌe fouŶd iŶ the loǁest ǁateƌ ǀeloĐities ;Taďle ϴͿ. The tǁo “iĐǇopteƌus 
speĐies haǀe a suĐkeƌ oƌ disĐ oŶ theiƌ uŶdeƌside that alloǁs theŵ to attaĐh to laƌge suďstƌate iŶ high 
ǀeloĐities. “halloǁ ǁateƌ ;<Ϭ.ϯ ŵͿ, a ǀeloĐitǇ of up to Ϭ.ϳ ŵ/s, aŶd ďouldeƌ/Đoďďle suďstƌate 
ĐoŶtaiŶed the gƌeatest deŶsitǇ of fish aŶd the gƌeatest Ŷuŵďeƌ of speĐies ;Cig. ϭϮͿ. 

Taď le ϴ: 5epths aŶd ǀeloĐities used ďǇ fish speĐies iŶ the TiŶa aŶd ToŶi ‘iǀeƌs 

“peĐies b 5epth ± s.d. ;ŵͿ 1 eloĐitǇ ± s.d. ;ŵ/sͿ 

v uadƌats saŵpled ϳϬ Ϭ.ϯϱ ±Ϭ.ϭϴ Ϭ.ϲϰ ±Ϭ.ϯϯ 
“tiphodoŶ seŵoŶi ϮϰϬϴ Ϭ.Ϯ ±Ϭ.ϭϭ Ϭ.ϰϲ ±Ϭ.Ϯϱ 
“tiphodoŶ peleǁeŶsi ϭϬϬϮ Ϭ.ϭϴ ±Ϭ.ϭ Ϭ.ϱ ±Ϭ.Ϯϱ 
“tiphodoŶ ƌutilauƌeus ϯϰϱ Ϭ.Ϯϰ ±Ϭ.ϭϭ Ϭ.ϱϱ ±Ϭ.Ϯϲ 
. eloďƌaŶĐhus sp. ϰϴ Ϭ.Ϯϭ ±Ϭ.Ϭϴ Ϭ.ϰϵ ±Ϭ.ϭϲ 
“iĐǇopteƌus ĐǇaŶoĐephalus ϱϬ Ϭ.ϰ ±Ϭ.Ϯϲ Ϭ.ϴϱ ±Ϭ.Ϯϭ 
“iĐǇopteƌus lagoĐephalus ϳϰ Ϭ.Ϯϵ ±Ϭ.ϭϵ Ϭ.ϳϮ ±Ϭ.ϯ 
A Ŷguilla ŵaƌŵoƌata ϭϱ Ϭ.ϯϰ ±Ϭ.Ϯ Ϭ.ϵϯ ±Ϭ.ϱϲ 
Yuhlia ŵaƌgiŶata ϳϭ Ϭ.ϯϵ ±Ϭ.ϭϮ Ϭ.ϯϴ ±Ϭ.ϭϱ 

 

The pƌefeƌƌed haďitat of the goďǇ speĐies “iĐǇopteƌus stiŵpsoŶi iŶ I aǁaii ;Cig. ϭϯͿ ǁas siŵilaƌ to the 
pƌefeƌƌed haďitat of the “oloŵoŶ speĐies “tiphodoŶ seŵoŶi, “. peleǁeŶsis, “. ƌutilauƌeus aŶd 
. eloďƌaŶĐhus sp., iŶ that theǇ pƌefeƌƌed shalloǁ ǁateƌ, loǁ to ŵodeƌate ǀeloĐities aŶd Đoaƌse 
suďstƌate. I oǁeǀeƌ, the otheƌ Duaŵ aŶd I aǁaii speĐies ;“. elegaŶs aŶd A ǁaous staŵiŶeusͿ seeŵed 
to pƌefeƌ loǁeƌ ǀeloĐities thaŶ the “oloŵoŶ “tiphodoŶ speĐies aŶd the “oloŵoŶ “iĐǇopteƌus speĐies 

                                                             
Ϯ These speĐies aƌe siŵilaƌ iŶ ŵoƌphologǇ aŶd haď itat use 
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ǁeƌe fouŶd iŶ higheƌ ǀeloĐitǇ ǁateƌ thaŶ iŶdiĐated ďǇ the suitaďilitǇ Đuƌǀes foƌ the I aǁaiaŶ 
“iĐǇopteƌus stiŵpsoŶi.  
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Ciguƌe ϭϮ: I aďitat suitaďilitǇ Đuƌǀes foƌ “tiphodoŶ seŵoŶi, “tiphodoŶ peleǁeŶsis, “tiphodoŶ 
ƌutilauƌeus, . eloďƌaŶĐhus sp., A Ŷguilla ŵaƌŵoƌata, tǁo “iĐǇopteƌus speĐies, Yuhlia 
ŵaƌgiŶata, fish deŶsitǇ aŶd speĐies ƌiĐhŶess. The suďstƌate Đategoƌies aƌe ϭ= 
ǀegetatioŶ, Ϯ=ŵud/silt, ϯ=saŶd, ϰ=fiŶe gƌaǀel, ϱ=gƌaǀel, ϲ=Đoďďle, ϳ=ďouldeƌ, 
ϴ=ďedƌoĐk. 
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Ciguƌe ϭϯ: I aďitat suitaďilitǇ Đuƌǀes foƌ goďǇ speĐies fƌoŵ Duaŵ aŶd I aǁaii fƌoŵ Thoŵas ‘ 
t aǇŶe & assoĐiates. The suďstƌate Đategoƌies aƌe ϭ= ǀegetatioŶ, Ϯ=ŵud/silt, ϯ=saŶd, 
ϰ=fiŶe gƌaǀel, ϱ=gƌaǀel, ϲ=Đoďďle, ϳ=ďouldeƌ, ϴ=ďedƌoĐk.  
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͹ A ss•ssm •nt of •ff•c ts on aqu atqc  •c ology 

͹.ͳ 2•d u c •d  flow s 
The poteŶtial effeĐts of hǇdƌoeleĐtƌiĐ daŵ deǀelopŵeŶts aƌe ŵostlǇ ƌelated to the ĐhaŶge iŶ floǁs. 
2 heƌe theƌe aƌe laƌge floǁ ƌeduĐtioŶs, aŶ eŶǀiƌoŶŵeŶtal floǁ ǁill usuallǇ ďe pƌoǀided to pƌeǀeŶt oƌ 
ŵitigate poteŶtial detƌiŵeŶtal effeĐts of loǁ oƌ zeƌo floǁ.   

Coƌ the TiŶa ‘iǀeƌ I Ǉdƌopoǁeƌ 5eǀelopŵeŶt t ƌojeĐt, eŶǀiƌoŶŵeŶtal floǁs ǁill ď e ƌeƋuiƌed foƌ the 
ƌiǀeƌ ƌeaĐh ďetǁeeŶ the daŵ aŶd tailƌaĐe aŶd doǁŶstƌeaŵ of the tailƌaĐe. The ŵagŶitude of the 
eŶǀiƌoŶŵeŶtal floǁ ǁill ďe the floǁ that pƌoǀides aŶ adeƋuate aŵouŶt of suitaďle haďitat foƌ the 
fish speĐies iŶ the ƌiǀeƌ, as deteƌŵiŶed fƌoŵ aŶ iŶstƌeaŵ haďitat suƌǀeǇ aŶd iŶfoƌŵatioŶ of haďitat 
use ďǇ the ǀaƌious fish speĐies. The ŶeĐessaƌǇ iŶfoƌŵatioŶ oŶ haďitat use is gatheƌed fƌoŵ a field 
suƌǀeǇ to deteƌŵiŶe the ƌelatiǀe deŶsities of fish iŶ the ǀaƌious haďitats, depths aŶd ǀeloĐities 
pƌeseŶt iŶ the TiŶa ‘iǀeƌ, iŶ the ǀiĐiŶitǇ of the tailƌaĐe. The iŶstƌeaŵ haďitat aŶalǇsis uses aŶ 
hǇdƌauliĐ ŵodel ďased oŶ ĐƌossͲseĐtioŶs suƌǀeǇed iŶ eaĐh of the haďitat tǇpes, aŶd haďitat suitaďilitǇ 
ŵodels foƌ the ǀaƌious speĐies, as ǁell as fish deŶsitǇ aŶd speĐies ƌiĐhŶess. The ŵodel pƌediĐts hoǁ 
haďitat suitaďilitǇ foƌ the ǀaƌious speĐies ǀaƌies ǁith floǁ.  

A  ƌeduĐtioŶ iŶ floǁ fƌoŵ the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s to aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s ƌeduĐes 
the ǁateƌ suƌfaĐe ǁidth ďǇ Ϯϳ%, the aǀeƌage depth ď Ǉ ϰϭ%, aŶd the aǀeƌage ǀeloĐitǇ ďǇ ϲϴ% ;Taď le 
ϵͿ.  

Taď le ϵ: t ƌediĐted ǀaƌiatioŶ of ǁateƌ suƌfaĐe ǁidth, aǀeƌage depth aŶd ǁidth ǁeighted 
aǀeƌage ǀeloĐitǇ ǁith floǁ iŶ the TiŶa ‘iǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse. 

F lo‘ 
(m3»s) 

Width 
(m) 

Depth 
(m) 

Velocity 
(m»s) 

1 18.0 0.36 0.23 
2 20.1 0.40 0.29 
3 21.0 0.44 0.35 
4 21.4 0.47 0.42 
5 21.8 0.50 0.47 
6 22.3 0.53 0.52 
7 22.7 0.55 0.57 
8 23.1 0.57 0.61 
9 23.5 0.58 0.65 

10 23.9 0.60 0.69 
11 24.6 0.60 0.72 

 

The aŶalǇsis of haďitat ǀaƌiatioŶ ǁith floǁ suggested that a floǁ of ϮͲϰ ŵϯ/s ǁould pƌoǀide ŵaǆiŵuŵ 
haďitat foƌ ŵost of the ĐoŵŵoŶ speĐies, fish deŶsitǇ aŶd speĐies ƌiĐhŶess ;Cig. ϭϰͿ. I oǁeǀeƌ foƌ the 
speĐies that liǀe iŶ ǀeƌǇ sǁift ǁateƌ ;“iĐǇopteƌus ĐǇaŶoĐephalus aŶd “. lagoĐephalusͿ, haďitat 
suitaďilitǇ is gƌeatest at floǁs gƌeateƌ thaŶ ϭϬ ŵϯ/s. 
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Ciguƌe ϭϰ: 1 aƌiatioŶ iŶ aǀeƌage haďitat suitaďilitǇ ǁith floǁ foƌ the ϴ ĐoŵŵoŶ fish speĐies 
;uppeƌͿ aŶd foƌ fish deŶsitǇ aŶd diǀeƌsitǇ ;loǁeƌͿ iŶ the ƌeaĐh ď etǁeeŶ the daŵ aŶd 
poǁeƌhouse.  

The staŶdaƌd of eŶǀiƌoŶŵeŶtal pƌoteĐtioŶ pƌoǀided ďǇ aŶ eŶǀiƌoŶŵeŶtal floǁ ĐaŶ ďe assessed ďǇ 
ĐoŵpaƌiŶg the aŵouŶt of haďitat ;ŵϮ/ŵ of ƌiǀeƌ leŶgthͿ at the eŶǀiƌoŶŵeŶtal floǁ ǁith the aŵouŶt 
of haďitat at ŵediaŶ floǁ.  

A  floǁ of ϭ ŵϯ/s ǁould pƌoǀide ŵoƌe haďitat thaŶ is aǀailaďle at ŵediaŶ floǁ foƌ “tiphodoŶ seŵoŶi, 
. eloďƌaŶĐhus sp., “tiphodoŶ peleǁeŶsis aŶd Yuhlia ŵaƌgiŶata aŶd a siŵilaƌ aŵouŶt foƌ “tiphodoŶ 
ƌutilauƌeus ;Cig. ϭϱͿ. Cish deŶsitǇ aŶd speĐies ƌiĐhŶess aƌe likelǇ to ďe gƌeateƌ ǁith a floǁ of ϭŵϯ/s 
thaŶ ǁith the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s. The estiŵated fish deŶsitǇ at aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ 
ŵϯ/s is appƌoǆiŵatelǇ ϱϬ fish peƌ ϭϮ ŵϮ. This is slightlǇ less thaŶ the aǀeƌage of ϲϬ.ϰ fish/ϭϮŵϮ 
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oďseƌǀed iŶ the ToŶi ‘iǀeƌ aŶd ĐoŶsideƌaďlǇ higheƌ thaŶ the ϲ.ϳ fish/ϭϮŵϮ oďseƌǀed iŶ the TiŶa ‘iǀeƌ.     
“iŵilaƌlǇ, the estiŵated Ŷuŵďeƌ of speĐies peƌ Ƌuadƌat ǁith aŶ eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s ǁas Ϯ.ϭ 
Đoŵpaƌed to the oďseƌǀatioŶ of Ϯ.ϲϭ aŶd ϭ.ϭϳ iŶ the ToŶi aŶd TiŶa ƌiǀeƌs, ƌespeĐtiǀelǇ.  

 

Ciguƌe ϭϱ: ‘elatioŶship ďetǁeeŶ floǁ aŶd the pƌopoƌtioŶ of the aŵouŶt of haďitat aǀailaďle at 
the ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s. 

A t pƌeseŶt, a laƌge aŵouŶt of sediŵeŶt is tƌaŶspoƌted thƌough the steep, ƌelatiǀelǇ Ŷaƌƌoǁ seĐtioŶ 
of ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse sites. The ŵoǀeŵeŶt of sediŵeŶt duƌiŶg floods aŶd iŶ 
the deepeƌ sǁifteƌ aƌeas of the ƌiǀeƌ at Ŷoƌŵal floǁs ƌeduĐes algal gƌoǁth, ďeŶthiĐ iŶǀeƌteďƌate 
pƌoduĐtioŶ aŶd fish haďitat. The ĐƌeatioŶ of a daŵ ǁill pƌeǀeŶt ŵuĐh of this sediŵeŶt ŵoǀeŵeŶt 
aŶd ǁill gƌaduallǇ ĐoaƌseŶ the suďstƌate. This ǁill iŵpƌoǀe the fish haďitat ĐoŶsideƌaďlǇ, as the 
haďitat oďseƌǀatioŶs shoǁed a Đleaƌ pƌefeƌeŶĐe foƌ Đoaƌse suďstƌate aŶd aǀoidaŶĐe of deep sǁift 
ǁateƌ ǁheƌe saŶd ǁas ďeiŶg tƌaŶspoƌted aloŶg the ƌiǀeƌ ďed. 

The seleĐtioŶ of aŶ eŶǀiƌoŶŵeŶtal floǁ depeŶds oŶ the ďalaŶĐe ď etǁeeŶ eŶǀiƌoŶŵeŶtal effeĐts aŶd 
loss of geŶeƌatioŶ, aŶd the ƌelatiǀe ǀalues plaĐed oŶ the eŶǀiƌoŶŵeŶt aŶd geŶeƌatioŶ. . ased oŶ the 
aǀailaďle data, the aŵouŶt of haďitat pƌoǀided ď Ǉ a ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ is siŵilaƌ to the 
aŵouŶt of haďitat at a ŵediaŶ floǁ of ϭϭ.ϭ ŵϯ/s foƌ ŵost of the ĐoŵŵoŶ fish speĐies. t ƌediĐted 
oǀeƌall fish deŶsitǇ should ďe higheƌ thaŶ at pƌeseŶt aŶd should ďe siŵilaƌ to that iŶ the ToŶi ‘iǀeƌ. A  
ϭ ŵϯ/s floǁ ǁould pƌoǀide foƌ fish passage aŶd ǁould ŵaiŶtaiŶ pool haďitat foƌ the pool dǁelliŶg 
speĐies aŶd good ƌiffle haďitat foƌ the ƌiffle dǁelliŶg speĐies that Đoŵpƌise the ŵajoƌitǇ of fish iŶ the 
ƌiǀeƌ.  LŶ additioŶ, theƌe ǁould ďe aŶ iŵpƌoǀeŵeŶt iŶ haď itat ƋualitǇ ƌesultiŶg fƌoŵ a ƌeduĐtioŶ iŶ 
the aŵouŶt of fiŶe gƌaǀel aŶd saŶd iŶ the ƌiǀeƌ ĐhaŶŶel.  

The gƌadieŶt of the TiŶa ‘iǀeƌ ďetǁeeŶ the tailƌaĐe aŶd its ĐoŶflueŶĐe ǁith the ToŶi ‘iǀeƌ is less thaŶ 
the gƌadieŶt ďetǁeeŶ the daŵ aŶd tailƌaĐe. 9ŶǀiƌoŶŵeŶtal floǁ ƌeƋuiƌeŵeŶts teŶd to iŶĐƌease as 
the gƌadieŶt deĐƌeases, so that the floǁ ƌeƋuiƌeŵeŶt doǁŶstƌeaŵ of the tailƌaĐe ǁill pƌoďaď lǇ ďe 
higheƌ thaŶ the floǁ ƌeƋuiƌeŵeŶt upstƌeaŵ of the tailƌaĐe. 

A s suggested ďǇ 9Ŷtuƌa ;ϮϬϭϰͿ, the loss of geŶeƌatioŶ ƌesultiŶg fƌoŵ aŶ eŶǀiƌoŶŵeŶtal floǁ ĐaŶ ďe 
paƌtiallǇ offset ďǇ iŶstalliŶg a geŶeƌatoƌ oŶ the eŶǀiƌoŶŵeŶtal floǁ disĐhaƌge poiŶt at the daŵ.  
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9Ŷtuƌa ;ϮϬϭϱďͿ estiŵated that ǁith a ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ, poteŶtial loŶgͲteƌŵ geŶeƌatioŶ 
;poǁeƌhouse plus geŶeƌatoƌ oŶ eŶǀiƌoŶŵeŶtal floǁ, less tƌaŶsŵissioŶ lossesͿ ǁould ďe aďout ϴϬ.ϲ 
Dǁh/a ǁith ϯ tuƌďiŶe/geŶeƌatoƌ uŶits Đoŵpaƌed to this ƌepoƌt͛s estiŵate of ϴϭ.ϴ D2 h/a ;i.e., ϴϯ 
Dǁh/a less ϭ.Ϯ Dǁh/a tƌaŶsŵissioŶ lossͿ  

͹.ʹ 6arqabqlqty of flow s 
The ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse ƌeƋuiƌes soŵe floǁ ǀaƌiaďilitǇ, paƌtiĐulaƌlǇ foƌ floods 
aŶd fƌeshes. The ŵaǆiŵuŵ ĐapaĐitǇ of the poǁeƌhouse aŶd the aŵouŶt of stoƌage iŶ the ƌeseƌǀoiƌ 
aƌe Ŷot laƌge Đoŵpaƌed to the floǁ iŶ the ƌiǀeƌ, aŶd the size of floods aŶd fƌeshes. Thus, it is likelǇ 
that theƌe ǁill ďe fƌeƋueŶt peƌiods of spill ďetǁeeŶ the daŵ aŶd tailƌaĐe. “iŵulatioŶ of the hǇdƌo 
opeƌatioŶ iŶdiĐated that floods oƌ fƌeshes ǁould oĐĐuƌ oŶ aǀeƌage eǀeƌǇ ϲ ǁeeks, aŶd theiƌ aǀeƌage 
duƌatioŶ ǁould ďe ďetǁeeŶ ϰ to ϲ daǇs. This fƌeƋueŶĐǇ is pƌoďaďlǇ suffiĐieŶt to pƌeǀeŶt pƌolifiĐ 
peƌiphǇtoŶ ;algae attaĐhed to suďstƌateͿ aĐĐuŵulatioŶ iŶ this loǁ ŶutƌieŶt ƌiǀeƌ. Theƌefoƌe, it should 
Ŷot ďe ŶeĐessaƌǇ to pƌoǀide foƌ flushiŶg floǁs, oƌ aŶǇ otheƌ seasoŶal pulses, to stiŵulate spaǁŶiŶg, 
ŵigƌatioŶ oƌ otheƌ ďiotiĐ aĐtiǀities. 

͹.͵ ( yd ro-p•akqng 
[aƌge sĐale hǇdƌoͲpeakiŶg ĐaŶ seǀeƌelǇ affeĐt fish aŶd ďeŶthiĐ iŶǀeƌteďƌates. 5uƌiŶg the dƌǇ seasoŶ, 
the iŶteŶtioŶ is to geŶeƌate eleĐtƌiĐitǇ at full disĐhaƌge duƌiŶg the daǇ aŶd ƌeduĐe to zeƌo poǁeƌ 
statioŶ disĐhaƌge duƌiŶg the Ŷight, leaǀiŶg oŶlǇ the eŶǀiƌoŶŵeŶtal floǁ iŶ the ƌiǀeƌ. This ŵeaŶs that 
the floǁs Đould fluĐtuate ď etǁeeŶ ϭϴ ŵϯ/s aŶd the eŶǀiƌoŶŵeŶtal floǁ oŶ aŶ alŵost dailǇ ďasis .The 
ŵaǆiŵuŵ floǁ fƌoŵ the geŶeƌatoƌs is ƌelatiǀelǇ loǁ Đoŵpaƌed to the ŵagŶitude of floods aŶd 
fƌeshes duƌiŶg the ǁet seasoŶ, so that it is uŶlikelǇ that fish haďitat ǁill ďe affeĐted ď Ǉ hǇdƌoͲ
peakiŶg. I oǁeǀeƌ, depeŶdiŶg oŶ the ŵoďilitǇ of the speĐies, theƌe is the possiď ilitǇ of fish stƌaŶdiŶg 
aŶd a ƌeduĐtioŶ iŶ ďeŶthiĐ iŶǀeƌteďƌate aŶd peƌiphǇtoŶ aďuŶdaŶĐe. Lt is uŶlikelǇ that a ƌeduĐtioŶ iŶ 
ďeŶthiĐ iŶǀeƌteďƌate aďuŶdaŶĐe ǁill suďstaŶtiallǇ affeĐt goďies. This is ďeĐause the fish aƌe sŵall aŶd 
ďeŶthiĐ iŶǀeƌteďƌate aďuŶdaŶĐe is pƌoďaďlǇ iŶ eǆĐess of theiƌ tƌophiĐ ƌeƋuiƌeŵeŶts. A  ƌeduĐtioŶ iŶ 
peƌiphǇtoŶ is also uŶlikelǇ to affeĐt fish, ďeĐause theƌe is Ŷo eǀideŶĐe of a ƌeduĐtioŶ iŶ speĐies 
ƌiĐhŶess duƌiŶg the ǁet seasoŶ ǁheŶ theƌe aƌe fƌeƋueŶt floods aŶd fƌeshes that ƌeduĐe peƌiphǇtoŶ 
aŶd ďeŶthiĐ iŶǀeƌteď ƌate aďuŶdaŶĐe.  

[oĐal people ŵake ĐoŶsideƌaďle use of the ƌiǀeƌ, aŶd suddeŶ iŶĐƌeases iŶ ǁateƌ leǀel ĐaŶ eŶdaŶgeƌ 
people if theǇ aƌe Đaught iŶ the ƌiǀeƌ ď ed. U suallǇ, a ƌate of ƌise of Ϭ.ϯ ŵ peƌ houƌ is ĐoŶsideƌed safe. 
“afe ƌates of ĐhaŶge iŶ floǁ ǁeƌe ĐalĐulated fƌoŵ data ĐolleĐted at a ǁide ƌiffle at the poǁeƌhouse 
tailƌaĐe site duƌiŶg the iŶstƌeaŵ haďitat suƌǀeǇ. 2 ateƌ leǀels at this ĐƌossͲseĐtioŶ ǁeƌe ŵeasuƌed at 
floǁs of ϴ.ϳ ŵϯ/s aŶd ϭϵ.ϳ ŵϯ/s aŶd a ƌatiŶg Đuƌǀe ;ƌelatioŶship ďetǁeeŶ ǁateƌ leǀel aŶd disĐhaƌgeͿ 
ǁas deǀeloped. This iŶdiĐated that a floǁ ĐhaŶge fƌoŵ ŵiŶiŵuŵ geŶeƌatioŶ ;Ϯ.ϰ ŵϯ/sͿ to ŵaǆiŵuŵ 
geŶeƌatioŶ ;ϭϴ ŵϯ/sͿ ǁill iŶĐƌease the ǁateƌ leǀel ďǇ aďout Ϭ.ϯϴ ŵ.  This is likelǇ to ďe ĐoŶseƌǀatiǀe 
siŶĐe ŵuĐh of the ƌiǀeƌ doǁŶstƌeaŵ of the tailƌaĐe is less ĐoŶfiŶed thaŶ at the poǁeƌhouse tailƌaĐe 
loĐatioŶ. Thus, it ŵight ďe adǀisaďle to ƌaŵp up geŶeƌatioŶ fƌoŵ ŵiŶiŵuŵ to ŵaǆiŵuŵ load oǀeƌ a 
peƌiod of ϭ to ϭ.ϱ houƌs. 

A s ǁell as eŶdaŶgeƌiŶg people iŶ the ƌiǀeƌ ď ed, suddeŶ ƌeduĐtioŶs iŶ ǁateƌ leǀel ĐaŶ stƌaŶd fish. 
Theƌefoƌe, it is ƌeĐoŵŵeŶded that aŶ adaptiǀe ŵaŶageŵeŶt appƌoaĐh ďe takeŶ to deteƌŵiŶiŶg 
ǁhetheƌ ƌaŵpiŶg floǁs aƌe Ŷeeded to ŵitigate poteŶtial fish stƌaŶdiŶg. This ǁould iŶǀolǀe ĐaƌƌǇiŶg 
out studies duƌiŶg iŶitial opeƌatioŶ to deteƌŵiŶe ǁhetheƌ fish aƌe stƌaŶded oŶ suddeŶ ƌeduĐtioŶs iŶ 
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floǁ. Lf ŶeĐessaƌǇ, the ƌate at ǁhiĐh floǁ is ƌeduĐed ;i.e., floǁ ƌaŵpiŶgͿ Đould theŶ ďe deĐƌeased to 
see if that pƌeǀeŶts stƌaŶdiŶg. 

͹.Ͷ 3•d qm •nt  
The ƌeseƌǀoiƌ ǀoluŵe up to the iŶǀeƌt of the sediŵeŶt sĐouƌ outlet ;ϭϱϱŵͿ is ϮϯϰϰǆϭϬϯ ŵϯ, aŶd 
ϲϵϬϬǆϭϬϯ ŵϯ up to Cull “upplǇ [eǀel ;ϭϳϱ ŵͿ. 9Ŷtuƌa ;ϮϬϭϰͿ estiŵated that the aŶŶual suspeŶded 
sediŵeŶt load ǁould ďe aď out ϱϬϬ t/kŵϮ/Ǉeaƌ, ǁhiĐh ǁould deposit aďout ϰϱϬϬϬ ŵϯ/Ǉeaƌ of 
sediŵeŶt iŶ the ƌeseƌǀoiƌ. TheǇ estiŵate that it ǁould take appƌoǆiŵatelǇ ϲϱ Ǉeaƌs ďefoƌe it ďeĐaŵe 
ŶeĐessaƌǇ to flush deposited sediŵeŶt fƌoŵ aƌouŶd the poǁeƌ statioŶ iŶtake. Thus, the daŵ ǁill tƌap 
all ďed load sediŵeŶt ;saŶd aŶd Đoaƌseƌ ŵateƌialͿ aŶd a pƌopoƌtioŶ of suspeŶded sediŵeŶt, aŶd 
ƌeduĐe the aŵouŶt of ďed load iŶ the ƌiǀeƌ doǁŶstƌeaŵ of the daŵ.  This ǁill ƌesult iŶ a ĐoaƌseŶiŶg 
of the suďstƌate ǁithiŶ the ƌiǀeƌ doǁŶstƌeaŵ of the daŵ, as ƌeduĐed sediŵeŶt iŶput, ĐoŵďiŶed ǁith 
high floǁs that ǁash the saŶd aŶd fiŶe gƌaǀel ĐoŵpoŶeŶt fƌoŵ the suďstƌate, ǁill leaǀe Đoaƌseƌ 
gƌaǀels aŶd Đoďďles. A Ŷ iŶĐƌease iŶ the aŵouŶt of Đoaƌse suďstƌate ǁill iŵpƌoǀe haďitat foƌ eels, 
goďies aŶd ďeŶthiĐ iŶǀeƌteďƌates that liǀe aƌouŶd aŶd uŶdeƌ Đoaƌse suďstƌates. LŶ additioŶ, the 
ƌeduĐtioŶ iŶ saŶd supplǇ ǁould teŶd to deepeŶ pools aŶd iŵpƌoǀe haďitat foƌ the pool dǁelliŶg 
speĐies like kuhlia aŶd gƌuŶteƌs. A ŶǇ effeĐt of sediŵeŶt ƌeŵoǀed ďǇ the ƌeseƌǀoiƌ ǁill gƌaduallǇ 
ƌeduĐe ǁith distaŶĐe doǁŶstƌeaŵ, as sediŵeŶt is eŶtƌaiŶed foƌ the saŶds aŶd gƌaǀels oŶ eǆistiŶg 
ƌiǀeƌ ďaŶks aŶd iŶtƌoduĐed fƌoŵ tƌiďutaƌies. 

 hďseƌǀatioŶs doǁŶstƌeaŵ of beǁ )ealaŶd hǇdƌo daŵs oŶ gƌaǀel ďed ƌiǀeƌs ;2 aitaki, O luthaͿ 
iŶdiĐate that the ƌiǀeƌďed ǁill Ŷot degƌade ;eƌodeͿ to aŶǇ ŶotiĐeaďle degƌee ďeĐause the suƌfaĐe ǁill 
ďe aƌŵouƌed ďǇ Đoďďles aŶd laƌgeƌ gƌaǀels oŶĐe the suƌfaĐe fiŶes aƌe ƌeŵoǀed. 

͹.ͷ 7 at•r qu alqty 
. eĐause theƌe is little diuƌŶal aŶd seasoŶal teŵpeƌatuƌe ǀaƌiatioŶ aŶd little ǁiŶd ŵiǆiŶg, tƌopiĐal 
ƌeseƌǀoiƌs ofteŶ ďeĐoŵe stƌatified ;. aƌƌoǁ ϭϵϴϴͿ aŶd theƌe is a ƌisk that dissolǀed oǆǇgeŶ 
ĐoŶĐeŶtƌatioŶ is ƌeduĐed iŶ the loǁeƌ laǇeƌs ;hǇpoliŵŶioŶͿ. “halloǁ lakes ǁith high iŶfloǁ aƌe least 
at ƌisk of stƌatifiĐatioŶ.  

The ƌesideŶĐe tiŵe of the pƌoposed ƌeseƌǀoiƌ ǁheŶ full is appƌoǆiŵatelǇ ϳ daǇs at ŵediaŶ floǁ of 
ϭϭ.ϭ ŵϯ/s aŶd the aǀeƌage floǁ depth is appƌoǆiŵatelǇ ϭϬ ŵ ;9Ŷtuƌa ϮϬϭϰͿ. The shalloǁ depth aŶd 
shoƌt ƌesideŶĐe tiŵe suggests that stƌatifiĐatioŶ is eǆtƌeŵelǇ uŶlikelǇ. ‘elatioŶships ďetǁeeŶ 
teŵpeƌatuƌe diffeƌeŶtial theƌŵal ;stƌatifiĐatioŶͿ aŶd ƌesideŶĐe tiŵe ;WoƌgeŶsoŶ et al. ϮϬϬϱͿ that 
shoǁ ǀiƌtuallǇ Ŷo theƌŵal stƌatifiĐatioŶ ǁith a ƌesideŶĐe tiŵe of ϳ daǇs, aŶd thus it is ǀeƌǇ uŶlikelǇ 
that theƌe ǁill ďe aŶǇ stƌatifiĐatioŶ aŶd deǀelopŵeŶt of a hǇpoliŵŶioŶ ǁith a loǁ dissolǀed oǆǇgeŶ 
ĐoŶĐeŶtƌatioŶ. 

The disĐhaƌge of suƌfaĐe ǁateƌ fƌoŵ the ƌeseƌǀoiƌ thƌough the spillǁaǇ, tailƌaĐe aŶd eŶǀiƌoŶŵeŶtal 
floǁ outlet is uŶlikelǇ to Đause aŶǇ ŵeasuƌaďle ĐhaŶge iŶ dissolǀed oǆǇgeŶ. 

͹.ͷ.ͳ 7 at•r t•m p•rat u r• 
A s ǁateƌ floǁs doǁŶ a ƌiǀeƌ, it is heated ďǇ solaƌ ƌadiatioŶ aŶd Đooled ďǇ eǀapoƌatioŶ uŶtil a theƌŵal 
eƋuiliďƌiuŵ is ƌeaĐhed. Lf the aŵouŶt of shade aŶd ƌadiatioŶ oƌ aŵďieŶt aiƌ teŵpeƌatuƌes ĐhaŶges, 
the ǁateƌ teŵpeƌatuƌe adjusts toǁaƌds theƌŵal eƋuiliďƌiuŵ. U suallǇ, this ǁill ŵeaŶ that ǁateƌ 
teŵpeƌatuƌe ǁill iŶĐƌease iŶ a doǁŶstƌeaŵ diƌeĐtioŶ.  
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LŶ the TiŶa ‘iǀeƌ duƌiŶg the ƌaiŶǇ seasoŶ, ŵeasuƌed spot teŵpeƌatuƌes iŶĐƌeased fƌoŵ Ϯϰ.ϱ°O  at the 
TiŶa 1 illage to ϯϮ.Ϭ°O  at the bgaliŵďiu ‘iǀeƌ . ƌidge. The ToŶi ‘iǀeƌ floǁs iŶto the TiŶa ‘iǀeƌ just 
doǁŶstƌeaŵ of TiŶa 1 illage. 2 ateƌ teŵpeƌatuƌes iŶ the ToŶi ‘iǀeƌ ǁeƌe Ϯϴ.ϰ to Ϯϵ.ϰ°O  so that the 
bgaliŵďiu ‘iǀeƌ ǁateƌ teŵpeƌatuƌe doǁŶstƌeaŵ of the TiŶa/ToŶi ĐoŶflueŶĐe ǁas Ϯϲ.ϰ to Ϯϳ.Ϯ°O .  

2 ateƌ teŵpeƌatuƌes ǁeƌe also ŵeasuƌed iŶ the ToŶi ‘iǀeƌ aŶd iŶ the TiŶa ‘iǀeƌ ď etǁeeŶ the ToŶi 
‘iǀeƌ ĐoŶflueŶĐe aŶd appƌoǆiŵatelǇ ϭ.ϱ kŵ ďeloǁ the daŵ site oǀeƌ the peƌiod ϭϭͲϭϱ WulǇ ϮϬϭϲ. 
Theƌe ǁas Ŷo ƌaiŶ oǀeƌ the peƌiod ϭϭͲϭϱ WulǇ ϮϬϭϲ. The dailǇ ŵaǆiŵuŵ ǁateƌ teŵpeƌatuƌe ǁas Ϯϲ°O  
at all sites oǀeƌ the ϱ daǇs. The dailǇ ŵiŶiŵuŵ teŵpeƌatuƌe ǁas Ϯϯ°O  iŶdiĐatiŶg diuƌŶal ǀaƌiatioŶ of 
aď out ϯ°O . The laĐk of aŶǇ doǁŶstƌeaŵ iŶĐƌease iŶ teŵpeƌatuƌe aŶd the siŵilaƌitǇ of the ǁateƌ 
teŵpeƌatuƌes iŶ the ToŶi aŶd TiŶa ƌiǀeƌs suggest that the ǁateƌ teŵpeƌatuƌe ǁas iŶ eƋuiliďƌiuŵ aŶd 
theƌefoƌe a ĐhaŶge iŶ floǁ ǁould haǀe ŵiŶiŵal effeĐt oŶ dailǇ ŵeaŶ ǁateƌ teŵpeƌatuƌe. 

The foƌŵatioŶ of a ƌeseƌǀoiƌ ǁill geŶeƌallǇ alteƌ the seasoŶal theƌŵal ĐhaƌaĐteƌistiĐs of the ƌiǀeƌ 
iŵŵediatelǇ doǁŶstƌeaŵ of the outlet. “iŶĐe the theƌŵal ĐapaĐitǇ of a ƌeseƌǀoiƌ is gƌeateƌ thaŶ that 
of a ƌiǀeƌ, the ƌeseƌǀoiƌ teŶds to stoƌe heat ƌesultiŶg iŶ sŵalleƌ dailǇ teŵpeƌatuƌe fluĐtuatioŶs, loǁeƌ 
suŵŵeƌ teŵpeƌatuƌes, aŶd higheƌ ǁiŶteƌ teŵpeƌatuƌes.  I oǁeǀeƌ, theƌe is little ǀaƌiatioŶ iŶ the 
aŶŶual aiƌ teŵpeƌatuƌe iŶ the “oloŵoŶ LslaŶds, so seasoŶal ǀaƌiatioŶ iŶ ǁateƌ teŵpeƌatuƌe is 
uŶlikelǇ.  a easuƌeŵeŶts iŶ otheƌ lakes suggest that the ƌeseƌǀoiƌ ǁateƌ teŵpeƌatuƌe is likelǇ to ďe 
less thaŶ Ϯϴ °O  ;peƌs. Đoŵŵ., ‘oďsoŶ I eǀalaoͿ. 

A  ƌeduĐtioŶ iŶ floǁ geŶeƌallǇ does Ŷot ĐhaŶge the dailǇ ŵeaŶ ǁateƌ teŵpeƌatuƌe sigŶifiĐaŶtlǇ, ďut it 
does iŶĐƌease the dailǇ ŵaǆiŵuŵ aŶd deĐƌease the dailǇ ŵiŶiŵuŵ teŵpeƌatuƌe.  I oǁeǀeƌ, duƌiŶg 
the ǁet seasoŶ at least, ǁateƌ ǀeloĐities aƌe high aŶd ƌiǀeƌ ǁateƌ teŵpeƌatuƌes ŵaǇ ďe ďeloǁ the 
eƋuiliďƌiuŵ teŵpeƌatuƌe, so that a ƌeduĐtioŶ iŶ floǁ ǁould ĐeƌtaiŶlǇ iŶĐƌease the dailǇ ŵaǆiŵuŵ 
ǁateƌ teŵpeƌatuƌe aŶd ŵaǇ iŶĐƌease the dailǇ aǀeƌage ǁateƌ teŵpeƌatuƌe iŶ the ƌiǀeƌ ď etǁeeŶ the 
daŵ aŶd poǁeƌhouse.  2 ith a floǁ of ϭ ŵϯ/s iŶ the ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse, ǁateƌ 
teŵpeƌatuƌes aƌe likelǇ to ďe siŵilaƌ to those iŶ the ToŶi ‘iǀeƌ. The fish ĐoŵŵuŶitǇ iŶ the ToŶi ‘iǀeƌ 
is siŵilaƌ to, oƌ ďetteƌ thaŶ, that iŶ the TiŶa ‘iǀeƌ. Thus, aŶ iŶĐƌease iŶ ǁateƌ teŵpeƌatuƌe iŶ the TiŶa 
‘iǀeƌ is uŶlikelǇ to haǀe aŶǇ effeĐt oŶ the fish ĐoŵŵuŶitǇ iŶ the TiŶa ‘iǀeƌ. 

͹.͸ &qsh passag• 
The daŵ ǁill Đƌeate a ďaƌƌieƌ to the passage of ŵigƌatoƌǇ fish speĐies to the ĐatĐhŵeŶt upstƌeaŵ of 
the daŵ. Lt is possiďle to pƌoǀide fish passage past the daŵ foƌ ŵost speĐies. The optioŶs iŶĐlude a 
Ŷatuƌal stƌeaŵ fish pass ;if theƌe is suffiĐieŶt spaĐeͿ, oƌ a tƌap aŶd haul sǇsteŵ. These sǇsteŵs aƌe 
used iŶ beǁ )ealaŶd foƌ a ǀaƌietǇ of ĐliŵďiŶg speĐies aŶd iŶ U Y, CƌaŶĐe, aŶd the U “  foƌ eels 
;t ateƌsoŶ & . ouďee ϮϬϭϬ, “oloŵoŶ & . eaĐh ϮϬϬϰͿ. Cish pass sǇsteŵs deǀeloped iŶ 9uƌope aŶd 
boƌth A ŵeƌiĐa foƌ salŵoŶids aŶd siŵilaƌ speĐies aƌe eǆpeŶsiǀe aŶd ǁill Ŷot ŶeĐessaƌilǇ suit the TiŶa 
‘iǀeƌ speĐies. The ϱ ŵ opeƌatiŶg ƌaŶge of the ƌeseƌǀoiƌ ǁould ŶeĐessitate a ĐoŵpliĐated sǇsteŵ of 
hǇdƌauliĐ stƌuĐtuƌes at the upstƌeaŵ eŶd of a ĐoŶǀeŶtioŶal fish pass to ŵaiŶtaiŶ a ĐoŶstaŶt floǁ 
uŶdeƌ the ƌaŶge of ƌeseƌǀoiƌ leǀels. 
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͹.͸.ͳ 5pstr•am  passag• 
. eĐause of theiƌ Đliŵď iŶg aďilitǇ, it is ƌelatiǀelǇ easǇ to pƌoǀide effeĐtiǀe upstƌeaŵ passage foƌ goďies 
aŶd eels usiŶg eitheƌ a Ŷatuƌal stƌeaŵ ĐhaŶŶelϯ pass, oƌ tƌap aŶd haul sǇsteŵ. Lt is likelǇ that a tƌap 
aŶd haul sǇsteŵ ǁill ďe the least ĐostlǇ aŶd ŵost pƌaĐtiĐal optioŶ foƌ fish passage. A  siŵplified 
diagƌaŵ of the tƌap is shoǁŶ iŶ Cig. ϭϲ. Cish fƌoŵ the tƌap ĐaŶ aŶd should ďe ƌeleased iŶ oƌ upstƌeaŵ 
of the ƌeseƌǀoiƌ at a loĐatioŶ that ǁill aǀoid the possiďilitǇ of fish ďeiŶg eŶtƌaiŶed ďǇ spillǁaǇ oƌ 
poǁeƌ statioŶ floǁs.  The ƌaŵp alloǁs ŵigƌatoƌǇ fish to Đliŵď to the tƌap, ǁheƌe theǇ ƌeŵaiŶ uŶtil 
tƌaŶsfeƌƌed to aŶ upstƌeaŵ loĐatioŶ. 

hŶe adǀaŶtage of a tƌap aŶd haul sǇsteŵ is that fish Đaught iŶ the tƌap ĐaŶ ďe ideŶtified aŶd ĐouŶted 
ďefoƌe theǇ aƌe tƌaŶsfeƌƌed to aƌeas upstƌeaŵ of the daŵ.  Thus, a tƌap sǇsteŵ ǁill pƌoǀide ǀeƌǇ 
useful ŵoŶitoƌiŶg data oŶ the state of the goďǇ aŶd eel populatioŶs ǁhiĐh is ǀeƌǇ diffiĐult, if Ŷot 
iŵpossiďle to oďtaiŶ ďǇ otheƌ ŵeaŶs.   

beitheƌ a tƌap aŶd haul sǇsteŵ, oƌ Ŷatuƌal fish pass, is likelǇ to pƌoǀide passage foƌ kuhlia aŶd 
gƌuŶteƌs, ďoth of ǁhiĐh aƌe a sǁiŵŵiŶg speĐies. Yuhlia appeaƌ to ďe ƌeluĐtaŶt to use fish passes 
;[eǁis & I ogaŶ ϭϵϴϳͿ.  I oǁeǀeƌ, if kuhlia aŶd/oƌ gƌuŶteƌs aĐĐuŵulate at eitheƌ the poǁeƌhouse 
tailƌaĐe oƌ the ďase of the daŵ, it ǁill ďe possiďle to Ŷet theŵ aŶd tƌaŶsfeƌ theŵ to a ŵoƌe suitaďle 
eŶǀiƌoŶŵeŶt suĐh as the ToŶi ‘iǀeƌ oƌ upstƌeaŵ TiŶa ‘iǀeƌ. The foƌŵeƌ ǁould ďe ŵoƌe pƌefeƌaďle 
ďeĐause soŵe ŵoƌtalitǇ ǁould oĐĐuƌ ǁheŶ the adult fish ŵigƌate fƌoŵ the uppeƌ TiŶa ‘iǀeƌ to the 
estuaƌǇ aƌea to spaǁŶ. 

 

Ciguƌe ϭϲ: t ƌiŶĐiple of tƌap aŶd tƌaŶsfeƌ sǇsteŵ 

                                                             
ϯ A  gƌaǀel/Đoď ďle ĐhaŶŶel siŵilaƌ to a ƌiffle ǁhiĐh ǁould zigͲzag up the daŵ faĐe oƌ aďutŵeŶts ǁith ƌestiŶg 
pools at the ĐhaŶges of diƌeĐtioŶ. 
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Ciguƌe ϭϳ: 9ǆaŵple of tƌap iŶstallatioŶ at daŵ. 

Ciguƌe ϭϳ shoǁs the tƌap sǇsteŵ ǁith ƌaŵp leadiŶg to a holdiŶg taŶk aŶd piped ǁateƌ supplǇ 
iŶstalled at 2 aitaki 5aŵ, beǁ )ealaŶd. The ƌaŵp ĐaŶ ďe liŶed ǁith ďƌistles, gƌaǀel oƌ a dƌaiŶage 
pƌoduĐt Đalled a iƌadƌaiŶ oƌ O oƌdƌaiŶ ;t atteƌsoŶ & . ouďee ϮϬϭϬͿ. The optiŵuŵ slope is aď out ϭϱ 
degƌees. 

2 hile ďƌistles appeaƌ to ďest foƌ eels, gƌaǀel oƌ dƌaiŶage pƌoduĐts suit ďoth goďies aŶd eels. beǁ 
)ealaŶd tƌaps haǀe ďeeŶ used to ĐolleĐt eels, galaǆiids, ƌedfiŶ ďullǇ ;Doďioŵoƌphus huttoŶiͿ aŶd to a 
lesseƌ degƌee toƌƌeŶtfish ;O heiŵaƌƌiĐhthǇs fosteƌiͿ.  The ƌaŵp should also haǀe a tƌaŶsǀeƌse slope to 
pƌoǀide deep ǁateƌ oŶ oŶe side aŶd shalloǁ ǁateƌ oŶ the otheƌ to pƌoǀide a ĐhoiĐe of ǀeloĐities aŶd 
depths foƌ the fish that ŵoǀe up the ƌaŵp. The ĐliŵďiŶg aďilities aŶd ŵodes of loĐoŵotioŶ of these 
beǁ )ealaŶd speĐies aƌe the saŵe as those used ď Ǉ ĐƌaǁliŶg aŶd ĐliŵďiŶg speĐies iŶ the “oloŵoŶ 
LslaŶds, as desĐƌiďed iŶ the 9“LA .  

͹.͸.ʹ $ ow nstr•am  passag• 
Doďies spaǁŶ oŶ suďstƌate iŶ the aƌea iŶ ǁhiĐh theǇ liǀe. 2 heŶ the eggs hatĐh the laƌǀae aƌe Đaƌƌied 
passiǀelǇ doǁŶstƌeaŵ. Lt is Ŷot Đleaƌ ǁhetheƌ goď Ǉ spaǁŶiŶg is seasoŶal, oƌ oĐĐuƌs all thƌough the 
Ǉeaƌ.  Lt is possiďle that spaǁŶiŶg seasoŶalitǇ ǀaƌies ďetǁeeŶ speĐies.  [aƌǀal fish ƌetuƌŶ to the 
estuaƌǇ duƌiŶg the dƌǇ seasoŶ aŶd this iŶdiĐates that spaǁŶiŶg aŶd doǁŶstƌeaŵ ŵigƌatioŶ takes 
plaĐe eaƌlǇ iŶ the ǁet seasoŶ. Thus, it is likelǇ that hatĐhiŶg aŶd doǁŶstƌeaŵ ŵoǀeŵeŶt oĐĐuƌs 
duƌiŶg floods aŶd fƌeshes ǁith the high floǁs eŶsuƌiŶg ƌapid aŶd safe tƌaŶspoƌt to the sea. Lf so, the 
daŵ ŵaǇ ďe spilliŶg aŶd laƌǀal fish ǁill pass oǀeƌ the spillǁaǇ. A lthough theƌe aƌe ǀeƌǇ feǁ studies of 
laƌǀal suƌǀiǀal thƌough tuƌď iŶes, it is ǁell kŶoǁŶ that the leŶgth of fish is the pƌiŵaƌǇ deteƌŵiŶaŶt of 
suƌǀiǀal ;e.g., [aƌiŶieƌ aŶd Tƌaǀade ϮϬϬϮͿ aŶd ǁith laƌǀal fish poteŶtial ŵoƌtalitǇ Đaused ďǇ stƌikiŶg 
the tuƌďiŶe ďlades oƌ ǁiĐket gates ǁill ďe loǁ. a oƌƌis et al. ;ϭϵϴϱͿ desĐƌiďe ƋuaŶtitatiǀe data oŶ 
eŶtƌaiŶŵeŶt ŵoƌtalities that ǁeƌe gatheƌed at the [udiŶgtoŶ I Ǉdƌo t laŶt oŶ [ake a iĐhigaŶ, ǁhiĐh 
has a head of ϭϭϬŵ. “uƌǀiǀal tests oŶ ϵ speĐies of laƌǀal fishes iŶdiĐated that passage thƌough the 
[udiŶgtoŶ tuƌďiŶes deĐƌeased suƌǀiǀal ƌates ď Ǉ aŶ aǀeƌage of ϭϱ%. [aƌge sŵelt laƌǀae ;ϭϱͲϰϮ ŵŵͿ 
eǆpeƌieŶĐed ŵuĐh gƌeateƌ ŵoƌtalitǇ thaŶ did sŵalleƌ ;<ϭϱ ŵŵͿ sŵelt laƌǀae. “oŵe laƌǀae ǁeƌe 
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appaƌeŶtlǇ ƌoďust aŶd seeŵed to suƌǀiǀe tuƌďiŶe passage ;i.e., ŶiŶespiŶe stiĐkleďaĐk, lake ǁhitefish, 
tuƌďot laƌǀaeͿ. DoďǇ laƌǀae aƌe sŵall ;<ϭϬŵŵͿ aŶd theƌe is uŶlikelǇ o ďe sigŶifiĐaŶt ŵoƌtalitǇ thƌough 
the tuƌďiŶes.  

A lthough the goďies iŶ the “oloŵoŶ LslaŶds aƌe geŶeƌallǇ ĐoŶsideƌed diadƌoŵous, laƌge Ŷuŵďeƌs of 
ϭϬ ŵŵ goďies ǁeƌe oďseƌǀed iŶ the shalloǁ loǁ ǀeloĐitǇ ŵaƌgiŶs of the ƌiǀeƌ ď etǁeeŶ the daŵ aŶd 
poǁeƌ house sites oŶ ϭϭͲϭϱ WulǇ ϮϬϭϲ. Lt is uŶlikelǇ that fish of this size haǀe the sǁiŵŵiŶg aďilitǇ to 
ŵake the Ϯϱ kŵ jouƌŶeǇ fƌoŵ the sea aŶd this suggests that these fish aƌe ƌeaƌiŶg iŶ the ƌiǀeƌ ƌatheƌ 
thaŶ the sea. “halloǁ loǁ ǀeloĐitǇ ŵaƌgiŶs aƌe the tǇpe of ƌeaƌiŶg haďitat used ď Ǉ ŶoŶͲdiadƌoŵous 
ďullies iŶ beǁ )ealaŶd. 

A dult eels ŵigƌate to the sea at the ďegiŶŶiŶg of the ǁet seasoŶ. TheǇ aƌe likelǇ to ŵigƌate oŶ the 
fiƌst fƌesh so that the deepeƌ sǁift floǁiŶg ǁateƌ faĐilitates theiƌ passage to the sea, siŵilaƌ to the 
ŵigƌatioŶ of beǁ )ealaŶd eels. The ŵoƌtalitǇ of adult eels thƌough tuƌďiŶes is sigŶifiĐaŶt, aŶd theƌe 
does Ŷot seeŵ to ďe aŶǇ easǇ ǁaǇ of sĐƌeeŶiŶg oƌ diǀeƌtiŶg adult eels. I oǁeǀeƌ, if theǇ aƌe 
ŵigƌatiŶg duƌiŶg a flood, a pƌopoƌtioŶ of the ŵigƌatiŶg populatioŶ ŵaǇ ďe Đaƌƌied oǀeƌ the spillǁaǇ 
ƌatheƌ thaŶ thƌough the tuƌďiŶes.  O oŶsideƌatioŶ should ď e giǀeŶ to iŶĐƌeasiŶg the Ŷoƌŵal opeƌatiŶg 
leǀel to Ŷeaƌ full supplǇ leǀel, duƌiŶg the fiƌst ŵoŶth of the ǁet seasoŶ, to faĐilitate the doǁŶstƌeaŵ 
ŵoǀeŵeŶt of adult eels oǀeƌ the spillǁaǇ duƌiŶg floods. The loss of geŶeƌatioŶ ƌesultiŶg fƌoŵ 
iŶĐƌeasiŶg spill ǁould ďe paƌtiallǇ offset ď Ǉ the iŶĐƌeased geŶeƌatioŶ fƌoŵ the eǆtƌa head oŶ the 
tuƌďiŶes. O oŶsideƌatioŶ Đould ďe giǀeŶ to the possiďilitǇ of ϭϱͲϮϱ ŵŵ sĐƌeeŶs iŶ fƌoŶt of the iŶtake 
stƌuĐtuƌe to pƌeǀeŶt the iŶgƌess of laƌge eels. 

ͺ c qtqgatqon m •asu r•s 
a itigatioŶ ĐaŶ take the foƌŵ of ƌeduĐiŶg the detƌiŵeŶtal effeĐt to aŶ aĐĐeptaďle leǀel ďǇ ŵodifǇiŶg 
the opeƌatioŶ of the pƌoposed sĐheŵe. The folloǁiŶg seĐtioŶs desĐƌiďe possiďle optioŶs foƌ this foƌŵ 
of ŵitigatioŶ. a itigatioŶ ĐaŶ also take the foƌŵ of pƌoǀidiŶg soŵe faĐilitǇ oƌ seƌǀiĐe that is ǀalued ďǇ 
the loĐal ĐoŵŵuŶitǇ aŶd suďstitutes foƌ the loss Đaused ďǇ the ĐoŶstƌuĐtioŶ of the poǁeƌ sĐheŵe. 

ͺ.ͳ 5nqqu •n•ss of u pp•r 4qna c at c hm •nt  fqsh c om m u nqty 
The uppeƌ TiŶa ĐatĐhŵeŶt is a ǀaluaďle fish ƌesouƌĐe ď eĐause the high eleǀatioŶ ĐatĐhŵeŶt is 
uŶŵodified aŶd has high ǁateƌ ƋualitǇ aŶd ŵiŶiŵal distuƌďaŶĐe. A lthough the fishes fouŶd iŶ the 
uppeƌ ĐatĐhŵeŶt aƌe ƌepoƌtedlǇ diadƌoŵous speĐies that ƌeƋuiƌe aĐĐess to the sea to Đoŵplete theiƌ 
life ĐǇĐles, theƌe is a high possiďilitǇ that soŵe aƌe ŶoŶͲdiadƌoŵous aŶd ǁill estaďlish selfͲsustaiŶiŶg 
populatioŶs upstƌeaŵ of the daŵ. Theƌe aƌe also otheƌ siŵilaƌ ĐatĐhŵeŶts ǁith uŶŵodified high 
eleǀatioŶ ĐatĐhŵeŶts ŶeaƌďǇ aŶd the fish ĐoŵŵuŶities iŶ these appeaƌ to ďe the saŵe as those iŶ 
the TiŶa ‘iǀeƌ ĐatĐhŵeŶt ;. oseto ϮϬϭϲͿ. 

The ƌiǀeƌ ďetǁeeŶ the daŵ aŶd poǁeƌhouse ǁill eǆpeƌieŶĐe ƌeduĐed floǁs. [ikeǁise, the ƌiǀeƌ 
doǁŶstƌeaŵ of the tailƌaĐe ǁill eǆpeƌieŶĐe ƌeduĐed floǁs duƌiŶg ŶoŶͲgeŶeƌatioŶ houƌs ǁheŶ the 
ƌeseƌǀoiƌ is ď eiŶg filled. Cish ĐoŵŵuŶities aŶd deŶsities pƌeseŶt iŶ ƌiǀeƌs sŵalleƌ thaŶ the TiŶa ‘iǀeƌ 
aƌe likelǇ to ďe iŶdiĐatiǀe of the aƋuatiĐ ĐoŵŵuŶitǇ that ǁould ďe pƌeseŶt iŶ the eŶǀiƌoŶŵeŶtal floǁ 
ďetǁeeŶ the daŵ aŶd tailƌaĐe. The fish ĐoŵŵuŶitǇ iŶ the ToŶi ‘iǀeƌ is aŶ eǆaŵple of the fish 
ĐoŵŵuŶitǇ that ǁould pƌoďaďlǇ deǀelop ďetǁeeŶ the daŵ aŶd tailƌaĐe. The aǀeƌage fish deŶsitǇ 
aŶd diǀeƌsitǇ iŶ the ToŶi ‘iǀeƌ ǁas sigŶifiĐaŶtlǇ higheƌ thaŶ that iŶ the TiŶa ‘iǀeƌ, pƌoďaďlǇ ďeĐause 
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the ToŶi ‘iǀeƌ pƌoǀides a ŵoƌe staďle aƋuatiĐ eŶǀiƌoŶŵeŶt thaŶ the TiŶa ‘iǀeƌ, ǁheƌe the ǀeloĐities 
ǁeƌe higheƌ aŶd aŵouŶt of saŶd ŵoǀeŵeŶt gƌeateƌ. 

ͺ.ʹ Chang• from  rqv•rqn• to lac u strqn• ȋlak•Ȍ habqtat  
The ĐƌeatioŶ of the ƌeseƌǀoiƌ ǁill ƌeplaĐe aďout Ϯ.ϲ kŵ of ƌiǀeƌiŶe haďitat ǁith a ƌeseƌǀoiƌ ;9Ŷtuƌa 
ϮϬϭϰͿ. The aǀeƌage ǁidth of the ƌeseƌǀoiƌ ǁould ďe aďout ϭϭϴ ŵ at a C“ [  of ϭϳϱ ŵ aŵsl. Theƌe aƌe 
ǀeƌǇ feǁ lakes oŶ DuadalĐaŶal, so it is Ŷot kŶoǁŶ ǁhat ƌiǀeƌiŶe fish speĐies ǁill take up ƌesideŶĐe iŶ 
the ŶeǁlǇ foƌŵed lake ǁith its laĐustƌiŶe eŶǀiƌoŶŵeŶt. boŶͲŶatiǀe fish speĐies Đould ďe iŶtƌoduĐed 
iŶto the lake, ď ut geŶeƌallǇ this is Ŷot ĐoŶsideƌed desiƌaďle ď eĐause of poteŶtial effeĐts oŶ Ŷatiǀe 
speĐies.  

ͺ.͵ %nvqronm •ntal flow  
t ƌoǀisioŶ of a ϭ ŵϯ/s eŶǀiƌoŶŵeŶtal floǁ ďetǁeeŶ the daŵ aŶd poǁeƌhouse ǁill ŵaiŶtaiŶ oƌ 
iŵpƌoǀe fish aŶd ď eŶthiĐ iŶǀeƌteďƌate deŶsities aŶd total Ŷuŵďeƌs foƌ ŵost speĐies. A Ŷ 
eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s ǁould ŵaiŶtaiŶ the ƌiffle haďitats that appeaƌ to ďe used ďǇ ŵost fish 
speĐies, although theƌe ǁould ďe a ƌeduĐtioŶ iŶ haďitat foƌ the “iĐǇopteƌus speĐies, ǁhiĐh ĐaŶ liǀe iŶ 
ǀeƌǇ sǁift ǁateƌ. t ools ǁill also ďe ŵaiŶtaiŶed foƌ kuhlia aŶd gƌuŶteƌs.  I oǁeǀeƌ, tƌappiŶg of 
sediŵeŶt iŶ the daŵ aŶd suďseƋueŶt ĐoaƌseŶiŶg of suďstƌate iŶ the ƌiǀeƌ ďeloǁ the daŵ ǁill 
iŵpƌoǀe haďitat foƌ all aƋuatiĐ speĐies aŶd oǀeƌall pƌoduĐtiǀitǇ aŶd this iŵpƌoǀeŵeŶt ǁith aŶ 
eŶǀiƌoŶŵeŶtal floǁ of ϭ ŵϯ/s should ƌesult iŶ fish deŶsities that aƌe siŵilaƌ to that iŶ the TiŶa aŶd 
ToŶi ƌiǀeƌs at pƌeseŶt. 

ͺ.Ͷ &qsh passag• and  sp•c q•s d qv•rsqty 
A  suitaďle tƌap aŶd haul sǇsteŵ ǁill ŵaiŶtaiŶ the diadƌoŵous speĐies iŶ the stƌeaŵs aŶd ƌiǀeƌ 
upstƌeaŵ of the daŵ. 5oǁŶstƌeaŵ passage foƌ adult eels Đould ďe faĐilitated ď Ǉ spilliŶg ǁateƌ at the 
staƌt of the ǁet seasoŶ ǁheŶ adult eels aƌe oďseƌǀed ĐoŶgƌegatiŶg at the daŵ faĐe. LŶ additioŶ, it 
ǁould ďe possiďle to opeƌate the ƌeseƌǀoiƌ at a slightlǇ higheƌ leǀel eaƌlǇ iŶ the ǁet seasoŶ to 
iŶĐƌease the pƌoďaďilitǇ of spill. LŶ additioŶ, theƌe is a high possiďilitǇ that oŶe oƌ ŵoƌe of the goďǇ 
speĐies aƌe ŶoŶͲdiadƌoŵous aŶd theƌefoƌe liǀe theiƌ eŶtiƌe liǀes iŶ fƌeshǁateƌ aŶd do Ŷot  ƌeƋuiƌe 
passage to the sea . 

A  tƌap aŶd haul sǇsteŵ ǁould Ŷot pƌoǀide foƌ sǁiŵŵiŶg speĐies ;kuhlia aŶd gƌuŶteƌsͿ.  Theƌefoƌe, 
the pƌoǀisioŶ of passage foƌ these speĐies is pƌoď aďlǇ iŵpƌaĐtiĐal, as desĐƌiďed eaƌlieƌ. I oǁeǀeƌ, if 
these speĐies aĐĐuŵulate at the poǁeƌhouse oƌ ďase of the daŵ, it ǁill ďe possiďle to Ŷet theŵ aŶd 
tƌaŶsfeƌ theŵ to otheƌ loĐatioŶs. 

Yuhlia aŶd gƌuŶteƌs aƌe ǁidespƌead.  Yuhlia ƌupestƌis  is ǁidelǇ distƌiďuted fƌoŵ the ǁesteƌŶ LŶdiaŶ 
hĐeaŶ, Ŷoƌth to WapaŶ ;‘ǇukǇu LslaŶdsͿ, south to v ueeŶslaŶd, A ustƌalia aŶd east to the Cedeƌated 
“tates of a iĐƌoŶesia ;the O aƌoliŶe LslaŶdsͿ, Ciji aŶd “aŵoa. Yuhlia ŵaƌgiŶata is ǁidespƌead 
thƌoughout the LŶdoͲt aĐifiĐ, fƌoŵ WapaŶ to A ustƌalia aŶd east to the Cedeƌated “tates of a iĐƌoŶesia 
;O aƌoliŶe LslaŶdsͿ. 

The LŶdoͲt aĐifiĐ speĐies a esopƌistes aƌgeŶteus is faiƌlǇ ǁidespƌead fƌoŵ LŶdoŶesia aŶd the 
t hilippiŶes, Ŷoƌth to WapaŶ ;the ‘ǇukǇu LslaŶdsͿ, south to A ustƌalia ;v ueeŶslaŶdͿ aŶd east to 
a elaŶesia ;t apua beǁ DuiŶea, 1 aŶuatu aŶd “oloŵoŶ LslaŶdsͿ. The distƌiďutioŶ of a esopƌistes 
ĐaŶĐellatus is slightlǇ ŵoƌe ƌestƌiĐted thaŶ a . aƌgeŶteus ďut is still faiƌlǇ ǁidespƌead fƌoŵ LŶdoŶesia 
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aŶd the t hilippiŶes to 9ast TiŵoƌͿ, t apua beǁ DuiŶea, Ŷoƌth to TaiǁaŶ aŶd iŶto a elaŶesia ;1 aŶuatu 
aŶd the “oloŵoŶ LslaŶdsͿ. 

ͻ 2•f•r•nc •s 
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1. F AUNA C HAR AC TE R IS ATION 
In each sampling station a general habitat description is carried out. The polygons and points of 
habitat areas and important species areas ‘ill be dra‘n using Google Earth. S pecies tables ‘ill then 
be created ‘ith the follo‘ing information for faunab specifically amphibiansb birdsb mammalsb and 
reptiles: species name (including scientific and common name)b migration routes of ‘ildlife in the 
project areas of impacts (if any)b population trends of species (population declining increasing or 
stable)b species status (CITE S b IUCNb endemism)b description of ‘ildlife role for local populations 
(bush meat and cultural significance) as sources of livelihood and series of photographs to help 
describe each station and species (if possible). Potential species that ‘ere not observed ‘ill also be 
presented in order to have a complete overvie‘ of the area. This series of potential species can be 
gathered from other sources such as previous studies (see scoping reportsb Gold R idge reportsb 
scientific journals or field guides).  

1.1 ME THOD FOR  THE  ON FIE LD CHAR AC TE R IZATION 

Method for inventory descriptions ‘ill be described in this section: they include direct observationsb 
species identificationb species tracesb netting and intervie‘sb the date of field visit ‘ill be provided.  

Methods used to identify terrestrial vertebrate inventories include visual and auditory encounter 
surveys (diurnal and nocturnal) consisting of 1) point and 2) plot counts primarily for birdsb reptiles 
and amphibians and 3) mist nets primarily for birds and mammals. Informal intervie‘s ‘ere also 
carried out ‘ith locals to determine important species presence. The field visits and sampling 
occurred on the dates 05O08O13 to 17O08O13. 

Point counts involved visual and auditory surveying from a set location (sampling station) for the 
duration of 20min. Visual aids in the form of binoculars ‘ere also used. All faunal species 
(amphibiansb birdsb mammals and reptiles) observed (seen or heard) during the sampling period 
‘ere recorded. 

Plot counts involved the movement (‘here possible) and visual and auditory surveying in and around 
a 10’10m plot to sample for fauna (amphibiansb birdsb mammals and reptiles). V isual aids in the form 
of binoculars ‘ere also used. All faunal species (amphibiansb birdsb mammals and reptiles) observed 
(seen or heard) during the sampling period ‘ere recorded. 

Mist netting involved the placement of 8 mist nets (15m ’ 2mb 20mm mesh size) in sampling stations 
to capture and record birds and mammals. Nets ‘ere placed in forested areas and also in locations 
adjacent to ‘ater‘ays. 

Informal intervie‘s involved the discussion ‘ith locals of important fauna and associated uses of 
associated speciesb these informal intervie‘s also resulted in the significant recording of local 
kno‘ledge (LK). 



 

 

1.2 S AMPLING S TATIONS  

 



 

 

1.2.1 Fauna Transmission L ine (TL1b 2b 3b 4 & 5) 

Transmission Line areas ‘ere mainly covered in grasslandb gardenb oil palm plantationb remnant 
forest and fallo‘ brush land habitats. TL1 is located bet‘een oil palm plantation and fallo‘ bush 
dominated by paper mulberry trees. TL2 is located bet‘een oil palm plantations and grassland interc
mi’ed ‘ith gardens. TL3 is located in grassland and TL4 is located bet‘een grasslandb gardens and 
remnant forest dominated by Canarium nut trees. TL5 is located in remnant forest. Conditions during 
the sampling of the TL sites ‘ere clear to cloudy and ‘ere deemed optimal for faunal sampling. 

1.2.2 Fauna Access  R oad (Acc.1 & 2) 

Access R oad areas ‘ere mainly covered in forested habitats. Acc.1 is located on a hill slope 
surrounded by forest ‘ith evident signs of disturbance such as past timber e’traction. Acc.2 is 
located on a ridge adjacent to a steep slope to the Tina riverb it is surrounded by relatively undisturbed 
forest ‘ith the presence of large canopy trees. Conditions during the sampling of the Acc. sites ‘ere 
clear to cloudy and ‘ere deemed optimal for faunal sampling. 

1.2.3 Fauna Po‘erPlant (PP1 & 2) 

Po‘erPlant areas ‘ere mainly covered gardenb fallo‘ brush land habitats and disturbed forest. PP1 
is located on a flat areas that is surrounded by gardens ‘ith crops of betelnutb banana and coconutb 
fallo‘ brush land is also evident. PP2 is located on a small hill and is covered by forest ‘ith evidence 
of timber e’traction and some relatively undisturbed areas. Conditions during the sampling of the TL 
sites ‘ere clear to cloudy and ‘ere deemed optimal for faunal sampling. 

1.2.4 Fauna R eservoir (Res .1b 2b 3 & 4) 

R eservoir areas ‘ere mainly covered in forestb though there ‘ere certain areas that ‘ere gardenb  
and disturbed forest habitats. R es.1 is located on a flat area that is forested ho‘ever there is 
evidence of disturbance through timber e’ploitation. R es.2 is located adjacent to a village area and 
is surrounded by gardens and remnant forest. R es.3 is located on a slope and covered by forest ‘ith 
evidence of disturbance through timber e’traction and past garden use. R es.4 is located in forest 
‘ith slight disturbance and evidence of timber e’traction. Conditions during the sampling of the R es. 
sites ‘ere ‘et to cloudy and ‘ere deemed not optimal for faunal sampling as the conditions ‘ould 
limit the movement of species. 

1.2.5 Fauna Dam (Dam1b 2b 3 & 4) 

Dam areas ‘ere mainly covered in disturbed forest and gardens. Dam1 is located on a steep sloping 
area that is forested ho‘ever there is evidence of disturbance through past timber e’ploitation. Dam2 
is located in forested areas ‘ith disturbance due to current timber e’traction. Dam3 is located on a 
slight slope and covered gardens and fallo‘ brush land from past garden use. Dam4 is located in a 
very steep area that is forested ‘ith evidence of past timber e’traction. Conditions during the 
sampling of the Dam sites ‘ere ‘et to cloudy and ‘ere deemed not optimal for faunal sampling as 
the conditions ‘ould limit the movement of species. 

1.2.6 Fauna Tunnel (Tun.) 

The Tunnel (Tun.) area ‘as mainly covered in disturbed forestb ‘ith evidence of past and current 
timber e’traction. C onditions during the sampling of the TL sites ‘ere clear to cloudy and ‘ere 
deemed optimal for faunal sampling. 



 

 

1.2.7 Fauna C liff (C lif.1 & 2) 

Cliff areas ‘ere mainly covered in distinct cliff vegetation that lacked larger canopy trees but covered 
‘ith smaller plants such as ferns and shrubsb both C lif.1 and C lif.2 areas displayed similar 
characteristics of very steep slope adjacent to the ‘ater. Conditions during the sampling of the C lif. 
sites ‘ere ‘et to cloudy and ‘ere deemed not optimal for faunal sampling as the conditions ‘ould 
limit the movement of species. 

1.2.8 Fauna Upper S tream (Upp.1 2 &3) 

Upper S tream areas ‘ere mainly covered in undisturbed forestb though most terrain ‘as quiet steep. 
Upp.1 is located at a confluence of t‘o major riversb  surrounding areas ‘ere forested ho‘ever there 
is evidence past village settlement. Upp.2 is located adjacent to a cliff area and is surrounded 
undisturbed forest and the river. Upp.3 is located adjacent to a river gorge ‘ith small vegetation 
gro‘ing through cracks and small caves. Conditions during the sampling of the Upp. sites ‘ere ‘et 
to cloudy and ‘ere deemed not optimal for faunal sampling as the conditions ‘ould limit the 
movement of species. 

 

 

 

 

1.2.9 Faunal inventories 

1.2.9.1 Amphibians 

A total of 9 amphibian species ‘ere observed from a total of 13 potential species from 4 families. 
This is 64 percent of all amphibians e’pected to be found along the Tina R iver study area. Table 1 
(belo‘) lists amphibian species by family including scientific and common nomenclature. The 
sampling stations that the species is present in are noted as ‘ell as the ‘Potential Presence’ of the 
species in the Tina R iver study area based on species observed in areas in close vicinity to the study 
site in literature (TRHDP E S IA S coping S tudy (Sher‘ood 2012) = S S b F rogs of the S I (Pikacha et al. 
2008) = PPb Gold R idge R eport (NL 1996) = GR  and Local Kno‘ledge = LK). S pecies migratory and 
endemic status (Guadalcanal = Gb S olomon Islands = S Ib Introduced = I) ‘ere also stated based on 
Pikacha et al. (2008). E ach species R ed List category (IUCN 2013) as a value of vulnerability is also 
specified (Least Concern = LC b Vulnerable = VU and Data Deficient = DD). Each species C ITE S  
category (UNE PcWCMC 2013) ‘here possibleb of protection is also statedb as ‘ell as the status of 
local protection based on the Wildlife and Protection Act (1998). The ‘Population Trend’ (‘here 
possibleb Increasing =I & S table =S ) is based on the IUCN (2013) R ed List and ‘Local Uses’ is based 
on information regarding the species from locals (Food =F ). E ach species dependence on the river 
based on literature (Pikacha et al. 2008) and incfield observations is also stated. 

Table 1 Amphibian S pecies Inventory of Tina R iver 
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Bufonidae TRUE  TOADS  

Bufo marinus Cane Toad TL1b R es.1b R es.2b 
R es.3b Res.4b 
Dam2b Upp.2 

PP c I LC  c  I c c 

Ceratobatrachidae 

Batrachylodes 
vertebralis 

Fauro 
S tickyctoed 
Frog 

R es.2b R es.3b 
R es.4b Dam2b 
Dam3b 

PP c S I LC  c II S  c c 

Batrachylodes 
elegans 

E legant 
S tickyctoed 
Frog 

 S S  c S I LC  c  S  c c 

Ceratobatrachus 
guentheri 

S olomon 
Islands 
E yelash 
Frog 

R es.3b Dam2b  PPb 
GR 

c S I LC  c II S  c c 

Discodeles 
guppyi 

Giant 
Webbed 
Frog 

 PPb 
S S b 
GR b 
LK 

c  LC  c  S  F  X  

Discodeles 
malakuna 

Malakuna 
Webbed 
Frog 

Upp.2b  S S  c S I DD c  S  c c 

Platymantis 
guppyi 

S olomon 
Islands 
Giant 
Treefrog 

Upp.2 S S b 
GR b 
PP 

c S I LC  c  S  c c 

Platymantis 
solomonis 

S olomon 
Wrinkled 
Ground Frog 

 S S b 
PP 

c S I LC  c I S  c c 

Platymantis 
‘eberi 

Weber’s 
Wrinkled 
Ground Frog 

R es.2b Dam2b  S S b 
PP 

c S I LC  c  S  c c 

Hylidae TRE E FR OGS   

Litoria lutea S olomon 
Island’s 
Treefrog 

 S S  c S I VU c  S  c c 

Litoria 
thesaurensis 

Treasury 
Island 
Treefrog  

R es.2b  PP c S I LC  c  S  c c 

Litoria sp.  R es.3 S S b 
GR 

c c c c  S  c c 

Ranidae TR UE  FROGS  

Hylarana kreffti S an 
Cristobal 
Treefrog  

Upp.2 GR b 
PP 

c S I LC  c  S  c X  



 

 

(Potential S peciesb TR HDP E S IA S coping S tudy = S S b Frogs of the S I = PPb Gold R idge R eport = GR b Local 
Kno‘ledge = LK)b (E ndemicb Guadalcanal = Gb S olomon Islands = S Ib Introduced = I)b (IUCN R ed List Categoryb 
Least Concern = LCb Vulnerable = VU & Data Deficient = DD)b (1998 Actb Prohibited S pecies = Ib R egulated 
S pecies = II)b (Population Trendb Increasing =I & S table =S )b (Local Usesb Food =F )b (X  = Dependent on the 
river). 

1.2.9.2 Birds 

A total of 41 bird species ‘ere observed from a total of 67 potential species from 28 families. This is 
around 61 percent of all birds e’pected to be found along the Tina R iver study area. Table 2 (belo‘) 
lists bird species by family including scientific and common nomenclature. The sampling stations that 
the species is present in are noted as ‘ell as the ‘Potential Presence’ of the species in the Tina R iver 
study area based on species observed in areas in close vicinity to the study site in literature (TR HDP 
E S IA Scoping S tudy (S her‘ood 2012) = S S b Birds of Melanesia (Dutson 2011) = GD(Dutson 
2011)(Dutson 2011)b Guadalcanal Island Bird Checklist (Tarburton 2007) = MTb Gold R idge R eport 
(NL 1996) = GR  and Local Kno‘ledge = LK). S pecies migratory and endemic status (Guadalcanal = 
Gb S olomon Islands = S Ib Introduced = I) ‘ere also stated based on Dutson (2011). E ach species 
R ed List category (IUCN 2013) as a value of vulnerability is also specified (Least Concern = LC b Near 
Threatened = NTb Vulnerable = VU and Data Deficient = DD). E ach species C ITE S  category (UNE Pc
WCMC 2013) ‘here possibleb of protection is also statedb as ‘ell as the status of local protection 
based on the Wildlife and Protection Act (1998). The ‘Population Trend’ (‘here possibleb Increasing 
=Ib Decreasing =D & S table =S ) is based on the IUCN (2013) R ed List and ‘Local Uses’ is based on 
information regarding the species from locals (Food =F  and Cultural Importance =CI). E ach species 
dependence on the river based on literature (Dutson 2011) and incfield observations is also stated. 

Table 2 Bird S pec ies  Inventory of Tina R iver 
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Ardeidae HE R ONS  

Nycticora’ 
caledonicus 
mandibularis 

Nankeen 
Night Heron 

Res.2b R es. 3b 
Res.4b C lif.2 

S S b 
GDb 
MT 

c c LC  c  S  c X  

E gretta s. sacra Pacific Reef 
Heron 

TL3 GD c c LC  c  S  c c 

Phalacrocoracidae CORMOR ANTS  

Microcarbo m. 
melanoleucos 

Little Pied 
Cormorant 

Res.1b R es.2b 
Res.3b R es.4b 
Upp.1b 

S S b 
GD 

c S I LC  c  S  c X  

Anatidae DUCK S  

Anas 
superciliosa  

Pacific Black 
Duck 

 S S b 
MTb 
GD 

c c LC  c  S  F  X  

Accipitridae HAWK S  and E AGLE S  



 

 

Haliastur indus 
flavirostris 

Brahminy 
Kite 

Res.3b Acc.2b  S S b 
MTb 
GDb 
GR  

c S I LC  II  D c c 

Aviceda 
subcristata 
pro’ima 

Pacific Baza  MTb 
GDb 
LK 

c S I LC  II  S  c c 

Accipiter 
novaehollandiae 
pulchellus 

Variable 
Gosha‘k 

Upp.1 MTb 
GD 

c G LC  II  D c c 

Accipiter 
meyerianus 

Meyer’s 
Gosha‘k 

TL3 MTb 
GDb 
GR  

c c LC  II I D c c 

Haliaeetus 
sanfordi 

S olomon 
S eacE agle 

TL5b Upp.1b  MTb 
GD 

c S I VU II I D c c 

Megapodiidae ME GAPODE S  

Megapodius 
eremita 

Melanesian 
S crub Fo‘l 

 S S b 
MTb 
GDb 
LK 

c c LC  c  D F  c 

Turnicidae BUTTONQUAILS  

Turni’ maculosa 
salamonis 

Redcbacked 
ButtoncQuail 

 MTb 
GD 

c G LC  c  D F  c 

Rallidae R AILS  

Gallirallus 
philippensis 
christophori 

Buffcbanded 
Rail 

TL3 MTb 
GDb 
LK 

c S I LC  c  S  F  c 

Nesoclopeus ‘. 
‘oodfordi 

Woodford’s 
Rail 

TL1b TL3 MTb 
GDb 
LK 

c G NT c I D F  c 

Amaurornis 
moluccanus sp. 

Palecvented 
Bushchen 

Res.2b  MTb 
GDb 
LK 

c S I LC  c  S  F  c 

Porphyrio p. 
samoensis 

Purple 
S ‘amphen 

TL3b GDb 
LK 

c c     F   

S colopacidae S ANDPIPE R S  and CUR LE WS  

Actitis 
hypoleucos 

Common 
S andpiper 

Res.1b R es.3b R es.4 MTb 
GDb 
LK 

X  c LC  c  D CI X  

Columbidae PIGE ONS  

Ptilinopus s. 
superbus 

S uperb 
FruitcDove 

 MTb 
GDb 
GR  

c c LC  c  S  F  c 



 

 

Ptilinopus 
solomonensis 
ocularis 

Y ello‘c
bibbed Fruitc
Dove 

 MTb 
GDb 
GR  

c G LC  c I S  F  c 

Ptilinopus viridis 
le‘isii 

Claretc
breasted 
FruitcDove 

 MTb 
GDb 
GR  

c c LC  c  S  F  c 

Ducula rubricera 
rufigila 

Redcknobbed 
Imperial 
Pigeon 

TL4b Acc.1b Acc.2b 
PP1b PP2b R es.2b 
Res.3b Dam2b Tun.b  

S S b 
MTb 
GDb 
GR b 
LK 

c S I NT c  D F  c 

Ducula p. 
pistrinaria 

Island 
Imperial 
Pigeon 

 MTb 
GD 

c c LC  c  S  F  c 

Gymnophaps 
solomonensis 

Pale 
Mountain 
Pigeon 

 MTb 
GD 

c S I LC  c  S  F  c 

Macropygia 
mackinlayi arossi 

Mackinlay's 
CuckoocDove 

Dam4b Upp.1b 
Upp.2 

S S b 
MTb 
GD 

c c LC  c  S  F  c 

Rein‘ardtoena 
crassirostris 

Crested 
Cuckooc
Dove 

Tun. S S b 
MTb 
GD 

c S I NT c  D F  c 

Chalcophaps 
stephani mortoni 

Stephan’s 
Dove 

 S S b 
MTb 
GDb 
GR  

c S I LC  c  S  F  c 

Cacatuidae COCK ATOOS  

Cacatua ducorpsi Ducorp’s 
Cockatoo 

TL5b Acc.1b Upp.1b 
Upp.2 

S S b 
MTb 
CDb 
GR  

c S I LC  II II S  c c 

Psittacidae PAR R OTS  

Chalcopsitta 
cardinalis 

Cardinal Lory  S S b 
MTb 
GDb 
GR b 
LK 

c S I LC  II II S  c c 

Trichoglossus 
haematodus 
massena 

Coconut 
Lorikeet 

TL4b Tun.b Upp.1b 
Upp.2b  

S S b 
MTb 
GDb 
LK 

c S I LC  II II D c c 

Lorius 
chlorocercus 

Y ello‘c
bibbed Lory 

PP1b PP2b R es.1b 
Res.3b Dam2b 
Upp.2b 

S S b 
MTb 
GDb 
GR b 
LK 

c S I LC  II II S  c c 



 

 

Charmosyna 
margarethae 

Duchess 
Lorikeet 

 MTb 
GDb 
GR  

c S I NT II I D c c 

Micropsitta 
finschii aolae 

Finsch’s 
Pigmy Parrot 

Tun. MTb 
GDb 
GR b 
LK 

c S I LC  II I S  c c 

Eclectus roratus 
solomonensis 

Eclectus 
Parrot 

Upp.2 S S b 
MTb 
GDb 
GR b 
LK 

c c LC  II II D c c 

Geoffroyus h. 
heteroclitus 

Song Parrot  MTb 
GDb 
GR  

c c LC  II I S  c c 

Cuculidae C UCK OOS  

Cacomantis 
variolosus 
addendus 

Brush 
Cuckoo 

 MTb 
GDb 
GR  

c S I LC  c  S  c c 

Centropus m. 
milo 

Buffcheaded 
Coucal 

TL3b TL4b TL5b 
Acc.1b PP1b Dam2b  

S S b 
MTb 
GDb 
GR  

c S I LC  c  S  c c 

S trigidae OWL S  

Nino’ jacquinoti 
granti 

Guadalcanal  
Boobook 

 MTb 
GDb 
GR  

c G LC  II  S  c c 

Apodidae S WIFTS  

Aerodramus 
vanikorensis 
lugubris 

Uniform 
S‘iftlet 

TL1b TL3b Dam2b 
Upp.2b 

MTb 
GD 

c S I LC  c  S  c c 

Collocalia 
esculenta becki 

Glossy 
S‘iftlet 

Res.2b R es.3b 
Res.4b Dam2b 
Dam4b Clif.1b C lif.2b 
Upp.1b Upp.2b 

S S b 
MTb 
GDb 
GR b  

c S I LC  c  S  c c 

Hemiprocnidae TR E E S WIFTS  

Hemiprocne 
mystacea 
‘oodfordiana 

Moustached 
TreecS‘ift 

 MTb 
GDb 
GR  

c S I LC  c  S  c c 

Coraciidae R OLLE R S  

Eurystomus 
orientalis 
solomonensis 

Dollar Bird  MTb 
CDb 
GR  

c S I LC  c  D c c 

Bucerotidae HORNBILLS  



 

 

Aceros plicatus 
mendanae 

Blyth’s 
Hornbill 

Res.1b R es.3b PP1b 
Dam2b Dam3b 
Dam4b Upp.1b 
Upp.2b 

S S b 
MTb 
GDb 
GR b 
LK 

c S I LC  II  D c c 

Alcedinidae K INGFIS HE RS  

Alcedo atthis 
salomomensis 

Common 
(River) 
K ingfisher 

Upp.2b  S S b 
MTb 
GDb 
GR  

c S I LC  c  S  c X  

Cey’ lepidus 
nigroma’illa 

V ariable 
D‘arf 
K ingfisher 

Res.3b Dam4b  MTb 
GDb 
GR  

c G LC  c  D c X  

Todirhamphus 
chloris alberti 

Collared 
K ingfisher 

 MTb 
GDb 
GR  

c S I LC  c  D c c 

Todirhamphus 
leucopygius 

Ultramarine 
K ingfisher 

 MTb 
GDb 
GR  

c S I LC  c  S  c c 

Hirundinidae S WALLOWS  

Hirundo tahitica 
subfusca 

Pacific 
S‘allo‘ 

 S S b 
MTb 
GD 

c c LC  c  I c c 

Campephagidae CUCK OOS HR IK E S  and TR ILLE R S  

Coracina lineata 
pusilla 

Barred 
Cuckooc
shrike 

 MTb 
GDb 
GR  

c S I LC  c  S  c c 

Coracina 
papuensis elegans 

Whitecbellied 
Cuckooc
Shrike 

TL4b S S b 
MTb 
GDb 
GR  

c S I LC  c  I c c 

Coracina h. 
holopolia 

Solomon 
Cuckooc
Shrike 

 MTb 
GDb 
GR  

c S I NT c  D c c 

Coracina 
tenuirostris 
erythropygia 

Common 
Cicadabird 

Res.2 MTb 
GDb 
GR  

c S I LC  c  S  c c 

Rhipiduridae F ANTAIL S  

Rhipidura 
leucophrys 
melaleuca 

Willie 
Wagtail 

Res.3b R es.4b 
Dam4b C lif.1b 
Upp.1b Upp.2b 

S S b 
MTb 
GDb 
GR  

c c LC  c  I c c 

Rhipidura c. 
cockerelli 

Cockerell’s 
Fantail 

 MTb 
GDb 
GR  

c G NT c  D c c 



 

 

Rhipidura 
rufifrons 
rufofronta 

Rufous 
Fantail 

 MTb 
GDb 
GR  

c G LC  c  D c c 

Monarchidae MONAR CHS   

Monarcha c. 
castaneiventris 

Chestnutc
bellied 
Monarch 

Res.3b Dam4b  S S b 
MTb 
GDb 
GR b 
LK 

c S I LC  c  D c c 

Monarcha b. 
barbatus 

Solomons 
Monarch 

Res.3b Dam2b  MTb 
GDb 
GR b 
LK 

c S I NT c  D c c 

Myiagra f. 
ferrocyanea 

Steelcblue 
Flycatcher 

Res.3b Upp.2b MTb 
GDb 
GR  

c S I LC  c  S  c c 

Pachycephalidae WHIS TL E RS  

Pachycephala 
pectoralis 
cinnamomea 

Golden 
Whistler 

PP2b R es.2b R es.4b 
Dam2b  

S S b 
MTb 
GDb 
GR b 
LK 

c G LC  c  S  c c 

Dicaeidae F LOWE R PE CK E R S  

Dicaeum aeneum 
becki 

Midget 
Flo‘erpecker 

Acc.2b R es.1b 
Res.3b R es.4b 
Dam2b C lif.1b C lif2b 
Upp.2b 

MTb 
GDb 
GR  

c G LC  c  S  c c 

Nectariniidae S UNBIR DS  

Nectarinia 
jugularis 
flavigastra 

Olivecbacked 
Sunbird 

TL4b Upp.1b S S b 
MTb 
GD 

c c LC  c  S  c c 

Meliphagidae HONE Y E ATE R S  

Myzomela 
melanocephala 

Blackcheaded 
Myzomela 

Dam2b Dam4b 
Upp.2 

MTb 
GDb 
GR  

c G LC  c  D c c 

S turnidae S TARLINGS  

Aplornis 
cantoroides 

Singing 
Starling 

 S S b 
MTb 
GDb 
GR  

c c LC  c  S  c c 

Aplornis grandis 
macrura 

Bro‘nc
‘inged 
Starling 

Res.2b R es.3b C lif.2b  MTb 
GDb 
GR  

c G LC  c  S  c c 

Aplornis 
metallicus nitida 

Metallic 
Starling 

Res.3b Dam2b  S S b 
MTb 
GD 

c c LC  c  S  c c 



 

 

Aplornis 
brunneicapilla 

Whiteceyed 
Starling 

 MTb 
GDb 
GR  

c S I E N c  D c c 

Acridotheres 
tristis 

Common 
Myna 

TL3 MTb 
GD 

c I LC  c  I c c 

Mino kreffti 
sanfordi 

Longctailed 
Myna 

TL4b TL5b Acc.1b 
PP2b Res.3b  

S S b 
MTb 
GDb 
GR  

c S I LC  c  S  c c 

Corvidae CR OWS  

Corvus ‘oodfordi  Whitecbilled 
Cro‘ 

Acc.2b PP1b Tun.b 
Upp.2b 

S S b 
MTb 
GDb 
GR b 
LK 

c S I LC  c  S  c c 

(Potential S peciesb TRHDP E S IA S coping S tudy = S S b Birds of Melanesia = GDb Guadalcanal Island Bird 
Checklist = MTb Gold R idge Report = GR b Local Kno‘ledge = LK)b (E ndemicb Guadalcanal = Gb S olomon Islands 
= S Ib Introduced = I)b (IUCN Red List Categoryb Least Concern = LCb Near Threatened = NTb Vulnerable = VUb 
E ndangered = E N & Data Deficient = DD)b (C ITE S  Appendi’ for international trade of speciesb II = may be 
authorized by the granting of an e’port permit)b (1998 Actb Prohibited S pecies = Ib R egulated S pecies = II)b 
(Population Trendb Increasing =Ib Decreasing =D & S table =S )b (Local Usesb Food =F  & C ultural Importance = 
CI)b (X  = Dependent on the river). 
 

1.2.9.3 Mammals 

A total of 5 mammals ‘ere observed from a total of 14 potential species from 4 families. This is 
around 36 percent of all mammals e’pected to be found along the Tina R iver study area. Table 3 
(belo‘) lists mammal species by family including scientific and common nomenclature. The sampling 
stations that the species is present in are noted as ‘ell as the ‘Potential Presence’ of the species in 
the Tina R iver study area based on species observed in areas in close vicinity to the study site in 
literature (TR HDP E S IA S coping S tudy (S her‘ood 2012) = S S b Gold R idge R eport (NL 1996) = GR  
and Local Kno‘ledge = LK). S pecies migratory and endemic status (Guadalcanal = Gb S olomon 
Islands = S Ib Introduced = I) ‘ere also stated based on IUCN (2013). E ach species R ed List category 
(IUCN 2013) as a value of vulnerability is also specified (Least Concern = LC b Near Threatened = 
NTb E ndangered = E Nb Critically E ndangered = CR  and Data Deficient = DD). E ach species CITE S  
category (UNE PcWCMC 2013) ‘here possibleb of protection is also statedb as ‘ell as the status of 
local protection based on the Wildlife and Protection Act (1998). The ‘Population Trend’ (‘here 
possibleb Increasing =Ib Decreasing =D & S table =S ) is based on the IUCN (2013) R ed List and ‘Local 
Uses’ is based on information regarding the species from locals (Food =F ). E ach species 
dependence on the river based on incfield observations is also stated. 

Table 3 Mammal S pecies  Inventory of Tina R iver 
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Pteropodidae FR UIT BATS  



 

 

Macroglossus 
minimus 

Northern 
Common 
Blossom Bat 

 GR b 
S S  

c c LC  c  S  F  c 

Melonycteris 
fardoulisi 

Fardoulis's 
Blossom Bat 

 GR c S I LC  c  D F  c 

Nyctimene 
major 

Island Tubec
nosed F ruit 
Bat 

R es.2b R es.3b R es.4  GR c c LC  c  S  F  c 

Pteropus 
rayneri 

S olomon’s 
F lying Fo’ 

R es.3b Dam3b  S S b 
LK 

c S I NT II I D F  c 

Pteropus 
admiraltatum 

Island F lying 
Fo’ 

 S S b 
LK 

c c LC  II I D F  c 

Rousettus 
ample’icaudatus 

R ousette 
Bat 

R es.3b R es.4 GR c c LC  c  S  F  c 

Hipposideridae LE AFcNOS E D BATS  

Aselliscus 
tricuspidatus 

Trident Leafc
nosed Bat 

 GR c c LC  c  S  F  c 

Hipposideros 
cervinus 

Fa‘n Leafc
nosed Bat 

R es.3  c c LC  c  S  F  c 

Hipposideros 
diadema 

Diadem 
Leafcnosed 
Bat 

 GR c c LC  c  S  F  c 

Muridae R ODE NTS  

Rattus e’ulans Polynesian 
Rat 

 GR c I LC  c  S  c c 

Rattus rattus House R at  GR c I LC  c  S  c c 

Uromys re’ King R at  S S b 
LK 

c G E N c I D c c 

Uromys 
imperator 

E mperor R at  S S b 
LK 

c G CR  c I D c c 

S uidae PIGS  

S us scrofa Wild Pig PP2b Tun.b R es.3 LK c c LC  c  S  F  c 

 Phalangeridae NOCTUR NAL  MAR S UPIALS  

Phalanger 
orientalis 

Northern 
Common 
Cuscus 

 LK c c LC  c  S  F  c 

(Potential S peciesb TRHDP E S IA S coping S tudy = S S b Local Kno‘ledge = LKb Gold R idge R eport = GR)b 
(E ndemicb Guadalcanal = Gb S olomon Islands = S Ib Introduced = I)b (IUCN R ed List Categoryb Least Concern = 
LC b Near Threatened = NTb E ndangered = E N & Critically E ndangered = CR )b (CITE S  Appendi’ for international 
trade of speciesb II = may be authorized by the granting of an e’port permit)b (1998 Actb Prohibited S pecies = Ib 
R egulated S pecies = II)b (Population Trendb Decreasing =D & S table =S )b (Local Usesb Food =F ). 
 



 

 

 
 

1.2.9.4 R eptiles 

A total of 5 reptiles ‘ere observed from a total of 23 potential species from 5 families. This is around 
22 percent of all reptiles e’pected to be found along the Tina R iver study area. Table 4 (belo‘) lists 
reptile species by family including scientific and common nomenclature. The sampling stations that 
the species is present in are noted as ‘ell as the ‘Potential Presence’ of the species in the Tina R iver 
study area based on species observed in areas in close vicinity to the study site in literature (TR HDP 
E S IA S coping S tudy (S her‘ood 2012) = S S b R eptiles of the S I (McCoy 2006) = MMb Gold R idge 
R eport (NL 1996) = GR  and Local Kno‘ledge = LK). S pecies migratory and endemic status 
(Guadalcanal = Gb S olomon Islands = S Ib Introduced = I) ‘ere also stated based on McCoy (2006). 
E ach species R ed List category (IUCN 2013) as a value of vulnerability is also specified (Least 
Concern = LC b Near Threatened = NT and Data Deficient = DD). E ach species CITE S  category 
(UNE PcWC MC 2013) ‘here possibleb of protection is also statedb as ‘ell as the status of local 
protection based on the Wildlife and Protection Act (1998). The ‘Population Trend’ (‘here possibleb 
Increasing =I & S table =S ) is based on the IUCN (2013) R ed List and ‘Local Uses’ is based on 
information regarding the species from locals (Food =F ). E ach species dependence on the river 
based on literature (McCoy 2006) and incfield observations is also stated. 

Table 4 R eptile S pecies Inventory of Tina R iver 
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Gekkonidae GE CK OS  

Cyrtodactylus 
salomonensis  

S olomons 
Bentctoed 
Gecko 

 MMb 
GR  

c S I NT c II S  c c 

Cyrtodactylus 
biordinis 

Guadalcanal 
Bo‘cfingered 
Gecko 

 MMb 
LK 

c G LC  c  S  c c 

Gehyra 
oceanica 

Oceanic 
Gecko 

 MMb  c c LC  c  S  c c 

Gekko vittatus S ago Gecko  MM c c LC  c II S  c c 

Nactus 
multicarinatus  

S olomons 
S lenderctoed 
Gecko 

Res.4b Dam2b  MM c c LC  c  S  c c 

S cincidae S K INK S  

Corucia zebrata Prehensilec
tailed S kink 

 MMb 
LK 

c S I NT II II D F  c 

E moia 
cyanogaster 

GreeencBellied 
Tree S kink 

 MMb 
S S  

c c LC  c  S  c c 



 

 

E moia cyanura Bro‘nctailed 
Coppercstriped 
S kink 

TL4b Acc.1b  MMb 
S S b 
GR  

c c LC  c II S  c c 

E moia nigra Pacific Black 
S kink 

TL1b Acc.1b Upp.2b 
Dam1b Dam2b  

MMb 
S S b 
GR b 
LK 

c c LC  c  S  c c 

E moia 
pseudocyanura 

S olomons 
Bluectailed 
S kink 

TL5b Acc.1b PP1b PP2b 
Dam1b Upp.1b Upp.2b  

MMb 
S S b 
GR  

c S I LC  c  S  c c 

E ugongylus 
albofasciolatus  

Whitecbanded 
Giant S kink 

 MM c c LC  c  S  c c 

Lipinia noctua Moth S kink  MM c c LC  c  S  c c 

Lamprolepsis 
smaragdina 

E merald Tree 
S kink 

 MMb 
S S  

c c LC  c II S  c c 

Prasinohaema 
virens 

Greencblooded 
S kink 

 MMb 
GR  

c c LC  c II S  c c 

S phenomorphus 
bignelli 

  MM c S I LC  c  S  c c 

S phenomorphus 
concinnatus  

E legant Forest 
S kink 

 MMb 
GR  

c S I LC  c II S  c c 

S phenomorphus 
solomonis 

  MMb 
GR  

c c LC  c II S  c c 

S phenomorphus 
cranei  

Crane’s S kink  MMb 
GR  

c S I LC  c  S  c c 

Tribolonotus 
schmidti 

S chmidt’s 
Crocodile 
S kink 

 MMb 
GR  

c G LC  c  S  c c 

Boidae BOAS  

Candoia 
paulsoni 

S olomons 
Ground Boa 

 MMb 
S S b 
GR b 
LK 

c c LC  II  S  c c 

Colubridae COLUBR ID S NAK E S  

Boiga irregularis Bro‘n Tree 
S nake 

 S S b 
GR  

c c LC  c  S  c c 

Dendrelaphis 
salomonis 

S olomons 
Tree S nake 

TL5 MMb 
GR b 
LK 

c c LC  c  S  c c 

E lapidae E LAPID S NAK E S  

S alomonis par S olomons R ed 
Krait 

 MMb 
S S b 
GR b 
LK 

c S I LC  c  S  c c 



 

 

(Potential S peciesb TR HDP E S IA S coping S tudy = S S b R eptiles of the S olomon Islands = MMb Gold R idge 
R eport = GR b Local Kno‘ledge = LK)b (E ndemicb Guadalcanal = Gb S olomon Islands = S I)b (IUCN R ed List 
Categoryb Least C oncern = LC b Near Threatened = NT)b (CITE S  Appendi’ for international trade of speciesb II 
= may be authorized by the granting of an e’port permit)b (1998 Actb Prohibited S pecies = Ib R egulated S pecies 
= II)b (Population Trendb Decreasing =D & S table =S )b (Local Usesb Food =F ). 

1.3 IMPOR TANT S PE CIE S  DE S CR IPTIONS  

This section ‘ill describe species observed that are deemed ecologically important because of their 
migratory patternsb endemic statusb threatened status and protected status and ‘ater dependence. 
S pecies that ‘ill be described include species that are migratoryb are Guadalcanal island endemicsb 
are IUCN red listed as Vulnerableb E ndangered or Critically E ndangeredb are protected CITE S  
species and have a dependence on the river ‘ater system.  

Literature regarding specific life cycleb breeding and feeding habits of most fauna in the S olomon 
Islands is lacking. There is lack of human and financial resources to carry out research at a species 
specific level. Due to this lack of information there is therefore a limitation regarding in the impact 
that development activities may have on such species. Therefore care must al‘ays be taken to err 
on the side of caution ‘hen assumptions are being made. 

1.3.1 Amphibians  

Amphibians are sensitive animals and often seen as good indicators for forest health. This is due to 
their dependence on certain moisture regimes and sensitivity for pollutants as they are able to 
‘breathe’ through their skin. Therefore amphibians require moist environments that are relatively 
pollutant free. 

Discodeles guppyi    Giant Webbed F rog 

This frog is deemed ecologically important because of its dependence on the river system and is 
usually found along smaller rivers and streams (Pikacha et al. 2008). This is the largest frog in the 
S olomon Islands and locals report eating this species. This species belongs to the riparian habitat. 
Possible impacts of the hydro project on this species is the loss of habitat for breeding and feeding. 

L itoria lutea     S olomon Island’s Treefrog 

This frog is deemed ecologically important because of its vulnerability based on the IUCN R ed List 
assessment (IUCN 2013). This is a rare forest frog in the S olomon Islands and little information about 
this species is available (Pikacha et al. 2008). This species belongs to the uplandb forest habitats. 
Possible impacts of the hydro project on this species is minimal. 

Hylarana kreffti    S an C ristobal Treefrog 

This frog is deemed ecologically important because of its dependence on the river system and is an 
aquatic breeder that lays eggs in pools of ‘ater (Pikacha et al. 2008). This is the only S olomon 
Islands frog that has a tadpole stage as opposed to direct development evident in the 
Ceratobatrachidae frogs (S ee egg and tadpole pictures in appendi’). This species belongs to the 
riparian habitats. Possible impacts of the project on this species is the loss of habitat for feedingb 
ho‘ever the creation of a dam may increase microchabitats for breeding. 



 

 

1.3.2 B irds 

There is a ‘ide variety of birds that occupy different ecological niches in various habitats from 
grasslands to ‘ater‘ays to upland forests. Birds play an important ecological role in the dispersal of 
plant seedsb the control of insects and the pollination of plants amongst other things. S pecialist birds 
that occupy very narro‘ niches (such as the common sandpiper) are very good indicators as their 
disappearance can easily signify a degraded habitats. 

Nycticora’ caledonicus  mandibularis   Nankeen Night Heron 

This bird is deemed ecologically important because of its dependence on the river system for feeding 
(such as on little fish and shrimp) and the subcspecies is also a S olomon Islands endemic (Dutson 
2011). This heron is found close to ‘ater and especially along forested rivers such as the Tina and 
is found in riparian habitats (see picture of footprint in appendi’). Loss of habitat for breeding and 
feeding for this species may occurb ho‘ever the creation of a dam may increase microchabitats for 
feeding. 

Microcarbo m. melanoleucos    L ittle Pied Cormorant 

This bird is deemed ecologically important because of its dependence on the river system for feeding 
(such as on little fish and shrimp). It is found along large rivers and nests in large trees beside ‘ater 
(Dutson 2011). This cormorant is found in riparian habitats. Loss of habitat for breeding and feeding 
for this species may occurb ho‘ever the creation of a dam may increase microchabitats for feeding. 

Anas superciliosa     Pacific Black Duck 

This bird is deemed ecologically important because of its dependence on the river system for feeding 
and breeding and is found along ‘ater‘ays such as rivers (Dutson 2011). This duck is also 
opportunistically hunted by locals as a food source. This species is found in riparian habitats. Loss 
of habitat for this species may occurb ho‘ever the creation of a dam may increase microchabitats for 
feeding. 

Haliastur indus flavirostris    Brahminy K ite 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this subcspecies is also a S olomon Islands endemic (Dutson 2011). It is the commonest raptor 
in the S olomon’s and if found throughout a ‘ide range of habitatsb it is found throughout the entire 
study area. This raptor feeds mainly on smaller birds. This bird is not threatened and possible impacts 
of the hydro project on this species is minimal. 

Aviceda subcristata pro’ima   Pacific Baza 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013) and this subcspecies is also a S olomon Islands endemic (Dutson 2011). This common species 
has small numbers and is found in forest habitats but is able to be seen throughout the entire range 
of the study area. This raptor feeds mainly on smaller birds and lizards. This bird is not threatened 
and possible impacts of the hydro project on this species is minimal. 

Accipiter novaehollandiae pulchellus   Variable Gosha‘k 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this subcspecies is also a Guadalcanal island endemic (Dutson 2011). The commonest ha‘k 
in the region and is found in forest habitats but is able to be seen throughout the entire range of the 
study area. This raptor feeds mainly on smaller birds and lizards. This bird is not threatened and 
possible impacts of the hydro project on this species is minimal. 

Accipiter meyerianus     Meyer’s  Gosha‘k 



 

 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013). It is an uncommon species found in forest habitats (Dutson 2011) but is able to be seen 
throughout the entire range of the study area (see picture in appendi’). This raptor feeds mainly on 
smaller birds and lizards. This species may be locally threatened and possible impacts of the hydro 
project on this species is minimal. 

Haliaeetus sanfordi    S olomon S eacE agle 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013) and its vulnerability based on the IUCN R ed List assessment (IUCN 2013)b this subcspecies 
is also a Solomon Islands endemic (Dutson 2011). This eagle is ‘ide rangingb from coast to upland 
forests and is found throughout the entire study area (see picture in appendi’). This eagle feeds 
mainly on pigeonsb dovesb fishb possums and lizards. It is rare but possible impacts of the hydro 
project on this species is minimal. 

Turni’ maculosa salomonis    R edcbacked ButtoncQuail 

This bird is deemed ecologically important because this subcspecies is a Guadalcanal island endemic 
(Dutson 2011). This quail is locally common but may also be locally threatened due to habitat 
disturbance and opportunistic hunting for food. This species if found in the grassland habitat. 
Possible impacts of the hydro project on this species is minimal. 

Nesoclopeus ‘. ‘oodfordi   Woodford’s R ail 

This bird is deemed ecologically important because this subcspecies is a Guadalcanal island endemic 
(Dutson 2011)b it is classed as Near Threatened by IUC N’s R ed List (IUCN 2013) and it is also 
opportunistically hunted by locals for food. The possible impacts of the hydro project on this rare and 
threatened rail should be minimal due to minimal impacts to the grassland habitat that this species 
is located in. 

Actitis  hypoleucos    C ommon S andpiper 

This bird is deemed very ecologically important because it is a migratory species and it is also 
dependent on the river system (Dutson 2011). This species breeds in the northern hemisphere from 
May to J une and ‘ould be absent from the S olomon Islandsb possible breeding destinations for these 
migrants include R ussiab Korea and J apan (BirdLife 2013). This sandpiper is ‘ater dependent and 
feeds on larval insectsb spidersb molluscsb snailsb crustaceansb annelidsb frogsb toadsb tadpoles and 
small fishb as ‘ell as plant material (including seeds). This bird is also a culturally important species 
as it’s feather is believed to give e’tra strength or luck if obtainedb to further signify the migratory 
status of this speciesb locals recall never observing the nest or egg of this bird. This common species 
is usually solitary and is also territorial (see picture in appendi’). Loss of habitat for this species may 
occurb ho‘ever the creation of a dam may increase microchabitats for feeding. 

Ptilinopus solomonensis  ocularis   Y ello‘cbibbed F ruitcDove 

This bird is deemed ecologically important because this subcspecies is a Guadalcanal island endemic 
(Dutson 2011) and it is also opportunistically hunted by locals for food. This dove is found in upland 
habitats and feeds on fruits and nuts. This bird is not threatened and possible impacts of the hydro 
project on this species is minimal. 

Cacatua ducorpsi     Ducorp’s Cockatoo 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b also this species is also a S olomon Islands endemic (Dutson 2011). This common cockatoo 
is found in most areas that have large trees so all habitats e’cept grassland and oil palm plantations 
should have this species. This cockatoo feeds on fruitb nuts and seeds of trees. This species is not 
threatened and possible impacts from the hydro project are minimal. 

Chalcopsitta cardinalis    Cardinal Lory 



 

 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b also this species is also a S olomon Islands endemic (Dutson 2011). This common lory is 
found throughout all habitat types in the study area ‘ith a preference for flo‘ering or fruiting large 
trees. This bird is not threatened and possible impacts from the hydro project are minimal. 

Trichoglossus haematodus massena  Coconut Lorikeet 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b also this subcspecies is also a S olomon Islands endemic (Dutson 2011). This abundant 
lorikeet is found throughout all habitat types in the study area ‘ith a preference for flo‘ering or 
fruiting large trees. This bird is not threatened and possible impacts from the hydro project are 
minimal. 

Lorius chlorocercus     Y ello‘cbibbed Lory 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b also this species is also a S olomon Islands endemic (Dutson 2011). This common lory is 
found throughout all habitat types in the study area ‘ith a preference for flo‘ering or fruiting large 
trees. This bird may be threatened by logging and possible impacts from the hydro project are 
minimal. 

Charmosyna margarethae   Duchess Lorikeet 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this species is also a S olomon Islands endemic (Dutson 2011)b this species is also listed as 
Near Threatened by IUCN’s R ed List (IUCN 2013). This lorikeet is common in upland habitats 
especially on flo‘ering trees. This bird may be threatened and possible impacts from the hydro 
project are minimal. 

Micropsitta finschii aolae   F insch’s Pigmy Parrot 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this subcspecies is also a S olomon Islands endemic (Dutson 2011). This parrot is found in 
forest habitats and feeds on small termites found in the bark of large forest trees. This common 
species is not threatened and possible impacts from the hydro project are minimal. 

E clectus roratus solomonens is   E clectus Parrot 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013). This is a common parrot that can be found in a ‘ide variety of habitats from forests to gardens 
and feeds on ‘ild fruits and also cultivated fruits such as banana’s (Dutson 2011). It is not threatened 
and possible impacts from the hydro project are minimal. 

Geoffroyus h. heteroclitus   S ong Parrot 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013). This is an uncommon parrot that can be found in a ‘ide variety of habitats from forests to 
gardens and feeds on fruits and seeds of trees (Dutson 2011). It is not threatened and possible 
impacts from the hydro project are minimal. 

Nino’ jacquinoti granti   Guadalcanal  Boobook 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this subcspecies is also a Guadalcanal island endemic (Dutson 2011). This o‘l is common in 
forest habitats and is not likely threatened and feeds on insects. Possible impacts from the hydro 
project are minimal. 

Aceros  plicatus mendanae   B lyth’s  Hornbill 



 

 

This bird is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b also this subcspecies is a S olomon Islands endemic (Dutson 2011). This common hornbill is 
found in forest habitats and is thought not to be threatened it feeds on forest fruits and nuts. Possible 
impacts from the hydro project are minimal. 

A lcedo atthis salomomensis    C ommon (R iver) K ingfisher 

This bird is deemed ecologically important because of its dependence on the river system for feeding 
on fish and this subcspecies is also a S olomon Islands endemic (Dutson 2011). This kingfisher is 
relatively uncommon and can be found beside streams and large rivers in the riparian habitat. It is 
not threatened and loss of habitat is possibleb ho‘ever the creation of a dam and reservoir may 
increase microchabitats for feeding. 

Cey’ lepidus  nigroma’illa   Variable D‘arf K ingfisher 

This bird is deemed ecologically important because of its dependence on the river system and this 
subcspecies is also a Guadalcanal island endemic (Dutson 2011). This kingfisher is relatively 
common and can be found beside streams in riparian habitats (see picture in appendi’). It is not 
threatened and loss of habitat is possibleb ho‘ever the creation of a dam and reservoir may increase 
microchabitats for feeding. 

R hipidura c . cockerelli   Cockerell’s  Fantail 

This bird is deemed ecologically important because it’s subcspecies is a Guadalcanal island endemic 
(Dutson 2011) and it is also classed as Near Threatened by the IUCN R ed List (IUCN 2013). This 
uncommon fantail requires undisturbed forest and is threatened by habitat degradationb ho‘ever 
possible impacts from the hydro project are minimal. It feeds on insects. 

R hipidura rufifrons rufofronta   R ufous Fantail 

This bird is deemed ecologically important because it’s subcspecies is a Guadalcanal island endemic 
(Dutson 2011). This fantail is common in forested habitats and feeds on insects and appears not to 
be threatened ‘ith possible impacts from the hydro project are minimal. 

Pachycephala pectoralis  cinnamomea Golden Whistler 

This bird is deemed ecologically important because it’s subcspecies is a Guadalcanal island endemic 
(Dutson 2011). This ‘histler is common in forest habitats and feeds on insects and may be 
threatened due to habitat loss. Possible impacts from the hydro project are minimal. 

Dicaeum aeneum becki   Midget F lo‘erpecker 

This bird is deemed ecologically important because it’s subcspecies is a Guadalcanal island endemic 
(Dutson 2011). This bird is very common in forest habitats especially on flo‘ering plants and antc
plants (see picture in appendi’) that it feeds on insects living in the ant plants. It is not threatened 
and possible impacts from the hydro project are minimal. 

Myzomela melanocephala   B lackcheaded Myzomela 

This bird is deemed ecologically important because it is a Guadalcanal island endemic (Dutson 
2011). This bird is common in forest habitats especially on flo‘ering plants and antcplants ‘here it 
feeds on nectar from flo‘ers. It is not threatened and possible impacts from the hydro project are 
minimal. 

Aplornis  grandis macrura   Bro‘nc‘inged S tarling 

This bird is deemed ecologically important because it’s subcspecies is a Guadalcanal island endemic 
(Dutson 2011). This common starling is found in a ‘ide range of habitats from gardens and 
settlements to forest habitats and feeds on insectsb flo‘ers and fruits. It is not threatened and 
possible impacts from the hydro project are probably minimal. 



 

 

Aplornis  brunneicapilla   Whiteceyed S tarling 

This bird is deemed ecologically important because it is classed as E ndangered by IUC N’s R ed List 
(IUCN 2013) and is also a S olomon Islands endemic (Dutson 2011). This is a rare bird and is found 
in forested habitats and feeds on insectsb flo‘ers and fruits. It is threatened by habitat lostb ho‘ever 
possible impacts from the hydro project are minimal. 

1.3.3 Mammals 

Guadalcanal is home to some of the most cryptic and rare mammals in the Pacific including flying 
fo’es and giant native rats. These animals are also very threatened and some have not been seen 
for over 100 years and may be e’tinctb ho‘ever in depth searches for these animals have not being 
carried out and there is a possibility that they may occur in the study vicinity. 

Pteropus rayneri    S olomon’s F lying Fo’ 

This bat is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC  
2013)b this species is also classed as Near Threatened by the IUC N’s R ed List (IUCN 2013) and is 
a Solomon Islands endemicb this species is also opportunistically hunted by locals for food. This large 
bat is found over a ‘ide variety of habitats though uses forests for roostingb especially large trees 
and caves and feeds on fruits. This species is threatened by habitat loss and hunting ho‘everb 
possible impacts from the hydro project are minimal. 

Pteropus admiraltatum   Island F lying Fo’ 

This bat is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC  
2013)b this species is also opportunistically hunted by locals for food. This large bat is found in forest 
habitats and feeds on ‘ild and cultivated fruitsb it may be threatened and possible impacts from the 
hydro project are minimal. 

Uromys re’     K ing R at 

This rat is deemed ecologically important because it is classed as E ndangered by IUCN’s R ed List 
(IUCN 2013) and it is also a Guadalcanal island endemic. This native treecrat is believed to be found 
in upland forest habitats and feeds on fruitsb nuts and seedsb it is highly threatened from habitat loss 
and predation from cats. This species is very rare ho‘ever it is unlikely to come into contact ‘ith the 
hydro project direct impact area. The establishment of the catchment area into a conservation area 
may prove beneficial to this speciesb though more surveying for this species is recommended. 

Uromys imperator    E mperor R at 

This rat is deemed ecologically important because it is classed as Critically E ndangered by IUCN’s 
R ed List (IUCN 2013) and it is also a Guadalcanal island endemic. This native treecrat is believed to 
be found in upland forest habitats and feeds on fruitb nuts and seedsb it is highly threatened from 
habitat loss and predation from cats. This species may be e’tinct as no species has been 
encountered since 1880b it is unlikely to come into contact ‘ith the hydro project direct impact area. 
The establishment of the catchment area into a conservation area may prove beneficial to this 
speciesb though more surveying for this species is recommended. 

1.3.4 R eptiles 

R eptiles are important animals of the forest and provide a large proportion of faunal biomassb thus 
playing an important role in the food ‘eb of the ecosystem. R eptiles are ectotherms and therefore 
require body heat from the sun and also there body heat is regulated e’ternally similar to amphibiansb 
therefore they can also be susceptible to changes in the microchabitats. 

Cyrtodactylus biordinis    Guadalcanal Bo‘cfingered Gecko 



 

 

This gecko is deemed ecologically important because it is a Guadalcanal island endemic (McCoy 
2006). It is commonly found on smaller trees and tree hollo‘s ‘here it lays its eggsb in forested 
habitats and feeds on insects especially moths. It is believed not to be threatened and possible 
impacts from the hydro project are minimal. 

Corucia zebrata    Prehensilectailed S kink 

This skink is deemed ecologically important because of its CITE S  protection status (UNE PcWCMC 
2013)b this skink is also a S olomon Islands endemic (McCoy 2006) and is classed as Near 
Threatened by the IUCN R ed List (IUCN 2013)b it is also opportunistically hunted for food. This 
species is probably the largest skink in the ‘orld and prefers large trees ‘ith dense foliage in forest 
habitatsb it is a vegetarian and feeds on leaves from vines and fruits and flo‘ers. This species may 
be threatened by habitat lossb ho‘ever possible impacts from the hydro project are minimal. 

Tribolonotus schmidti    S chmidt’s Crocodile S kink 

This skink is deemed ecologically important because it is a Guadalcanal island endemic (McCoy 
2006). This skink is relatively common and prefers moist areas under fallen and rotting timber in 
forest habitatsb it feeds on insects. It is not threatened and possible impacts from the hydro project 
are minimal. 

Candoia paulsoni    S olomons Ground Boa 

This snake is deemed ecologically important because of its C ITE S  protection status (UNE PcWCMC 
2013). This common snake occurs in a ‘ide variety of habitats from forests to gardens and feeds on 
frogs to skinks and smaller snakes. It is not threatened and possible impacts from the hydro project 
are minimal. 

1.4 HABITAT DE LINE ATION AND VALORIZATION 

General habitats ‘ere localized and delineated on a Google E arth map. This section describes the 
value of the general habitat types for terrestrial ‘ildlife (highly valuedb moderately valuedb ‘eekly 
valued). The report defines ‘hat is considered “critical” in the study area in a strictly biological point 
of vie‘: areas ‘ith protected species coloniesb areas ‘ith endemic speciesb areas ‘ith migratory 
species and areas ‘ith endangered species. Critical natural habitats described and delineated 
include grasslandb riparianb upland and forests. Ho‘ever certain important species have ranges that 
cover the entire project area and can be found in all areas.  

1.4.1 Habitat Types  

R efer to pictures in appendi’ and delineated areas on Google E arth. All the habitats described are 
common on Guadalcanal and there are no unique habitats that are found in the project that cannot 
be found else‘here on the island of Guadalcanal. Most habitats found in the project area are not in 
a pristine state and have been used and degraded to a certain e’tent by local populations.  

1.4.1.1 Grass land 

R efers to habitats that are dominated by grasses and cover the lo‘er lying hills that are not so steep. 
These are natural habitats formed from the dryer climate and less fertile soils. They have moderate 
ecological value mainly because they support fe‘er species but they do support unique species that 
are not found in forests. 

1.4.1.2 Forest 

2.4.1.2.1 Undisturbed forest 



 

 

R efers to forested areas that have undergone relatively no disturbance by human activities. These 
forest areas are in pristine condition and are on a high ecological value. They are home to a ‘ide 
variety of species and the intactness of the forest supports greater biodiversity. 

2.4.1.2.2 Disturbed forest 

R efers to forested areas that have undergone relatively recent disturbance by human activitiesb such 
as in the form of timber e’traction. These forest areas are not in pristine condition and are on a 
moderate ecological value. They are home to a small variety of species because of the disturbed 
nature. 

2.4.1.2.3 R emnant forest 

R efers to forested areas that have undergone e’tensive disturbance ‘ith remaining large trees such 
as Canarium nut trees left on purpose. These forest areas are not in pristine condition and are on a 
moderate ecological value. They are home to a small variety of species but are highly modified 
landscapes by people. 

1.4.1.3 Upland 

R efers to habitats further inland and of a higher altitude and usually of a forest nature. Upland areas 
are usually of a pristine nature due to the distance from human habitation and influence. They also 
are home to many unique and rare species and this habitat is therefore of a high ecological value. 

1.4.1.4 R iparian 

R efers to habitats along and adjacent to the Tina river and other ‘ater‘ays. These habitats are of 
high ecological value because they are home to many unique species that are dependent on the 
‘ater ecosystems. R iparian habitats of a greater distance from settlement areas are also of the most 
pristine conditions. 

1.4.1.5 C liff 

R efers to habitat on and adjacent to very steep areasb usually al‘ays adjacent to the river as ‘ell. 
C liffs seem to be habitats that are created by the river systems that they are adjacent to. They are of 
a moderate ecological value because they house unique species that may use the cliffs as feeding 
and breeding habitats. They are of a relatively pristine nature because cliff areas are hard to be 
modified by local peoples. 

1.4.1.6 Garden 

R efers to human cultivated habitats that contain food crops. This habitats are of a ‘eak ecological 
value as they are human created landscapes. Ho‘ever they do provide certain feeding habitats for 
some species. 

1.4.1.7 Fallo‘ brush land 

R efers to habitats that ‘ere cultivated in the past but have been left to fallo‘ in recent years. These 
are areas similar to remnant forest ho‘ever they have undergone complete cultivation as in the form 
on a garden and have been left to fallo‘Oregro‘. They are of a ‘eak ecological value because they 
host a minimal number of species. 



 

 

1.4.1.8 Oil palm plantation 

R efers to habitats that are homogenous cultivated ‘ith oil palm. These areas are of a ‘eak ecological 
value as they are human created landscapes and are dominated by a foreign species. Ho‘ever 
certain species have learned to adapt and take advantage of this habitat such bats. 

1.4.1.9 S ettlement 
R efers to habitats in and around village areas. These areas are of a ‘eak ecological value and 
threaten native species especially through domesticated animals such as catsb dogs and pigs.  

1.5 R E COMME NDATIONS  AND C ONC LUS IONS  

6 F ield study time should be increased for this reportb to increase the accuracy and credibility 
of information on faunal species. 

6 The establishment of a protected area for the catchment area may benefit the conservation 
of most biodiversity of the islandb especially the endangered native rats. 

6 The formation of a dam system may favour some ‘ater dependent species such as birds by 
providing e’tra microchabitats for feeding and breeding. 
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Appendi’ N 
 

Treatment of Community Feedback  

Table Nc1 provides a summary of the community feedback received in the 15 E S IA mitigation 
‘orkshops undertaken in 2014 and the manner in ‘hich feedback has been incorporated into 
project design and key safeguard documents. Minutes of the relevant mitigation ‘orkshops 
can be found in Anne’ 12. 

Table Nc2 provides a summary of community feedback arising during community consultations 
of the revised E S IA in October and November 2016 and Project responses to issues raised.  

Table Nc1 – R esolution of Community Concerns E S IA Mitigation Workshops 2014 

Consultation 
Feedback 

Project Outcome 

Grievance Mechanism 
required for local 
communities 

Grievance mechanisms for local communities provided for land 
acquisition in the LALR P and for project impacts in the E S IA 

Need for a fish pass and 
protection of key fish 
species 

Further fish study undertaken by Ian J o‘ett to consider 
protection of nominated fish species (Gobib eelb silver fish). Trap 
and Haul system adopted as more effective fish pass for true 
s‘immer species.  
E S IA disclosure in November 2016 included presentation of 
photographs of trap and haul systems and mechanism details. 

Concern about impact of 
dam on do‘nstream 
commercial gravel 
activities and request for 
further investigation 
 

Communities informed in November 2016 E S IA disclosure 
meetings: 
c Initial drill hole studies suggest a minimum of 30c50 years of 
rivercbed gravel.  
c Further and ongoing investigations to monitor gravel quantity 
‘ill be undertaken on a regular basis through the hydro 
operations period 

Provision of alternative 
‘ater supplies prec
construction for river 
dependent communities 
 

Accommodated. 
Provision of alternative ‘ater supplies for Project affected river 
users do‘nstream of the dam site provided for in ES MP. S PC 
to prepare a Water S upply Feasibility S tudy for approval by PO 
and WB prior to installation of supplies. 

S afety of the dam during 
cyclones and e’treme 
‘eather conditions a 
series concern for 
communities.  

Dam design complies ‘ith dam safety panel requirements. 
Dam safety panel visited communities in 2012. 
Under the E S MPb the TR HDPcPO ‘ill run a village level 
consultation program on modern day dam engineeringb 
construction and operation complemented by community 
briefings from the World Bank’s dam safety panel.  

Tambu site protection to 
be considered and 
compensation paid for 
damage 
 

Accomodated. 
The E SMP’s C ultural Heritage P lan F rame‘ork provides for 
tambu sites to be confidentially identified prior to constructionb 
protected ‘here possibleb and provided ‘ith monetary 
compensation ‘here damage occurs.  

Consideration to be 
given to protecting 
community benefit 
agreements ‘here 
companies change to 
avoid difficulties 
e’perienced ‘ith Gold 

To accommodate this concernb the community benefit share 
payment regime once finalised shall be enforceable through 
contracts bet‘een S PC  and S olomon Po‘er (PPA)b and 
bet‘een S PC  and S IG (Implementation Agreement). Any 
novation or transfer of the contracts ‘ill require consent. 
Consideration ‘ill be given to recommending an Act of 
Parliament to reflect the contractual agreements once 
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Consultation 
Feedback 

Project Outcome 

R idge. S uggestion that 
this be done by ‘ay of 
an Act of Parliament. 

implementation confirms success of community benefit share 
financing arrangement. 

Guarantee for 
communities and 
lando‘ners to be given 
priority employment 
 

Accomodated.  
The Implementation Agreement provides for communities and 
lando‘ners to receive preferential employment. J S DF  funded 
Community Benefit S hare Pilot provides for precemployment 
training for lando‘ners and communities. 

Malango people as 
lando‘ners need equal 
involvement in the 
Project ‘ith Bahomea 
 

Accomodated.  
Malango people ‘ill be included in the community benefit share 
arrangementsb and as lando‘nersb ‘ere key players in the 
negotiation of the Process Agreement for land acquisition. They 
are also included in the PO’s ongoing consultation program. 

Traditional use of the 
river to be documented 
in the ES IA 
 

Accommodated. 
E S IA and LALR P include assessment of river uses including 
fishingb drinkingb ‘ashingb bathingb and s‘imming. 

Mitigation measures to 
address removal of 
vegetation and biomass 
from the reservoir 
 

Accommodated. 
E S MP includes measures for reservoir vegetation to be stripped 
(‘ithout pesticides) and mulchedb to reduce biomass. 

Consideration to be 
given to o’ygen levels in 
the dam 
 

Accommodated. 
Investigation of reservoir stratification included in E S IA. 

Information needed on 
ho‘ environmental flo‘ 
‘ill be managed 
 

Accommodated. 
E S IA community a‘areness in Nov 2016 provided information 
on environmental flo‘ requirements and management. 
R equirements ‘ill also form part of the R eservoir Management 
Plan to be prepared by the SPC . 

Overseas study visits 
needed to sho‘ other 
hydros 
 

Accommodated. 
T‘o overseas study visits facilitated by POb including visits to 
hydro po‘er stations in F iji and Australia. 

R elocation request for 
riverside villages even if 
dam is deemed safe  

Not Accommodated. 
R elocation not compliant ‘ith WB Indigenous Peoples 
safeguards. Village level dam safety ‘orkshopsb involving the 
dam safety panelb instead proposed in E S MP. 

Impacts of dam on 
social structures of 
communitiesb churchesb 
‘omen and youth to be 
included in E S IA 

Accommodated. 
S ocial impact assessment in E S IA accomodates issues raised. 
Key mitigation measures include compulsory cultural induction 
training for ‘orkersb ‘orkers code of conductb prohibition on a 
construction ‘orker’s camp in the areab and priority job access 
and job training for local communities. 

R equest for a police 
post to be installed in 
the Tina area 
 

Not Accommodated. 
R S IPF  arrangements are out of scope of the TR HDP. Ho‘everb 
e’tensive security ‘ill be provided during construction and 
operations and there is an opportunity for the Community 
Benefit S hare Fund to consider accommodating police 
infrastructure needs as a supported project if determined to be 
a priority. 

R equest for recopening 
of clinics and a high 
level health service 
(mini hospital) 

Partly Accommodated. 
S PC OE PC are to open and operate a clinic in or near the Project 
Area before construction commences. Community Benefit 
S hare Fund is anticipated to support the recopening of the 
Konga C linic in Bahomea in consultation ‘ith the Guadalcanal 
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Consultation 
Feedback 

Project Outcome 

Ministry of Health. Opening of a clinic in Malango is also a likely 
priority for the fund. 
Ministry of Health planning for Guadalcanal provides for a 
referral system to the National R eferral Hospital (NR H) in 
Honiara (30c40 minutes drive). Providing requisite staffb 
e’pertise and supplies to a second hospital is not consistent 
‘ith Ministry of Health policy. R oad upgrades ‘ill improve 
transport times to NR H. 

S tudies should take into 
account social 
inconvenience and use 
of bad language 
 

Accommodated.  
E S MP requires all ne‘ ‘orkers to participate in cultural 
induction training and adhere to a Worker’s C ode of C onduct 

Need to consider 
seismic events in dam 
design 
 

Accommodated 
Dam design built to ‘ithstand a 1 in 500 year Operating Base 
E arthquake (OBE ) and a 1 in 10b000 year Ma’imum Design 
E arthquake (MDE ). A seismic risk assessment ‘as undertaken 
and incorporated into design requirements as the PPA’s 
‘Minimum Functional S pecifications’. The Dam S afety Panel ‘ill 
continue to revie‘ dam design in accordance ‘ith the WB’s 
Dam S afety Plans under OP 4.37. 
S eismic event design communicated to BahomeabMalango and 
Ghaobata communities in November 2016 E S IA disclosure 
consultations and ‘ill form a key component of dam safety 
village ‘orkshops required under the E S MP. 

E mergency plan for dam 
failure needed 

Accommodated 
Developer to prepare an E mergency Preparedness Plan under 
the ES MP including disasterOe’treme event modellingb dam 
failure and responses. 

Importance of education  Accommodated 
Community Benefit S hare Fund is proposed to focus primarily 
on education outcomesb including improvements to e’isting 
schoolsb teacher housingb electrification of schools and 
computer classes. F inal priorities ‘ill be determined in 
accordance ‘ith the decision making processes of the final fund 
design. 

Information requested 
on Project timeframes 

Accommodated 
Ongoing community a‘areness has updated communities on 
Project activities and timeframes. S ee Anne’ 14. 

R ehabilitation needed 
for youths involved in 
anticsocial behaviour 
during the tensions 

Partly Accommodated 
Community Benefit S hare Fund to provide improvements to 
education from kindergarten to Form 7 to increase employment 
and further studies opportunities for youth. J S DF  Community 
Benefit S hare Pilot to provide precemployment training to youthb 
and Implementation Agreement to prioritise local community for 
employment opportunities. 
If specific rehabilitation programs are a community priorityb 
these ‘ill be incorporated into the C ommunity Benefit S hare 
program. Community consultation ‘ill inform the focus on the 
Community Benefit S hare Fund. 

S uggestion that fish ‘ill 
not be depleted but may 
increase in number. 
Further study requested. 

Accommodated. 
Further fish study by Ian J o‘ett commissioned. R esults confirm 
feedback and suggest that fish numbers likely to increase in 
lo‘er flo‘ conditions. 

Alternative protein 
sources to be provided 
to communities 

Accommodated. 
LALR P provides for 3 ’ S BD $20b000 annual community 
payments for the purchase of alternative proteins for 
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Consultation 
Feedback 

Project Outcome 

feastsOcelebrations to compensate for loss of pig hunting 
groundsOfishing sites during construction years. 
Households identified as obtaining more than 10% of their 
livelihood from impacted fishing or hunting activities (vulnerable 
households) to receive equivalent comparable foods or store 
vouchers to the value of SBD $25b000 (being 50% of the 
average income of Bahomea households). (LALR P 
E ntitlements Matri’) 

F ish farms to be 
considered as an 
alternative if fish 
depleted 

Accommodated. 
LALR P to provide for a feasibility study of a reservoir fish farm if 
annual fish studies along the river suggest depletion over 
baseline studies (NB: clarification on this ‘ill be part of the ne’t 
round of amendments) 

Whether people of 
Bahomea ‘ill have 
access to free po‘er 

Not Accommodated. 
Further consultations ‘ith communities raised concerns that 
free po‘er ‘ill attract un‘anted settlers and squatters to the 
area. 

C lear e’ample of the 
fish pass proposed for 
the dam needed 

Accommodated. 
E S IA disclosure consultations in Nov 2016 included indicative 
photographs of the proposed trap and haul measure and 
information on its application 

Will people of Chorob 
S enge and Korepa need 
to be relocated?  

Accommodated. 
No relocation requiredb and confirmed to communities in a 
number of consulations including E S IA disclosure consultations 
in Nov 2016. 

Do‘nstream 
communities in 
Ghaobata to be included 
in alternative ‘ater 
supplies 

Accommodated. 
All river dependent do‘nstream communities to be provided 
‘ith alternative ‘ater supply systems commiserate ‘ith 
affected river use. E PC  contractor to prepare Water S upply 
Feasibility Plan for WB and PO approval. Ngalimbiu community 
informed of measure at E S IA ‘orkshops in 2014 and 2016. 

Information needed on 
the dam fill time after 
construction 

Accommodated. 
Information on dam fill time provided during E S IA disclosure 
‘orkshops in November 2016. 

S uggestion of an 
environmental bond to 
ensure developer 
compliance 

E nvironmental bond requirements ‘ill be a decision of the 
ME CDM as part of the development consent conditions under 
the Environment Act. 

Gate to be established 
at entrance of Project 
area managed by both 
the developer and 
lando‘ners 

Accommodated. 
E S MP provides for access above Mengakiki to be restricted 
and for the road to remain a private road. S PC  operational 
budget includes a budget for security.  

Voltage of po‘er lines 
and safety concerns of 
vehicles hitting poles 

E S MP requires S olomon Po‘er to carry out educational 
programs on electricity safety including safety around 
transmission lines.  

Width of road and 
potential damage and 
compensation needed 
for any plants damaged 

Accommodated. 
LALR P includes an asset survey of all plants ‘ithin the 
infrastructure corridor. 

E nforcement of 
E nvironmental la‘s 
ordinarily very ‘eak. 
Additional measures 
required.  

Accommodated. 
In addition to E nvironment Act complianceb E S MP requires 
monitoring and oversight of all environment and social 
measures by Project Office. E S MP compliance forms a key 
term of the Implementation Agreement.  
World Bank Project Agreements ‘ith S PC ‘ill also incorporate 
monitoring and compliance. 
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Table N2 – R esolution of Community C oncerns E S IA Consultations Oct 2016 

 Consultation Feedback Project Outcome 
.Ngalimbiu 
Communities 

Concerns of reduction in 
gravel available for 
commercial e’traction 

Gravel monitoring by a river 
geomorphologist provided in the E SMP in 
section 13.2.2. Drill holes demonstrate 
areas of deep gravel depthb suggesting 
sufficient gravel for a significant number of 
years.  

Dam safety concerns for 
do‘nstream villages. Dam 
‘ill ‘ans‘er to nature’s call’ 

Dam design complies ‘ith dam safety panel 
requirements. Dam safety panel visited 
communities in 2012. 
ES MP section 13.2.2 requires a village level 
consultation program on modern day dam 
engineeringb construction and operation 
complemented by community briefings from 
the World Bank’s dam safety panel. 

Concern that environment 
and safety measures 
discussed ‘ill not be 
implemented or overseen. 

Environment and safety measures to be 
incorporated into all project agreements. 
Ne‘ contractual arrangements section 
13.7.3 added to E S MP. Project F inance to 
include funding for TR HDPcPO and MME R E  
to provide oversight of S PC  and HE C E &S  
implementation. 

Bahomea 
and 
Infrastructure 
Corridor 
Communities 

Concerns of dam safety and 
question regarding 
possibility of relocation 

Dam design complies ‘ith dam safety panel 
requirements. Dam safety advisory panel 
(DS AP) visited communities in 2012. 
ES MP section 13.2.2 requires a village level 
consultation program on modern day dam 
engineeringb construction and operation 
complemented by community briefings from 
the World Bank’s dam safety panel. 
 
R elocation not advised by DS AP. WB 
safeguards do not support unnecessary 
relocation.  

Could the dam be used to 
provide a ‘ater supply for 
communities and Honiara 

Not a component of the current hydropo‘er 
project.  

Village ‘ater supplies to be 
built before construction 
starts 

Section 13.2.2.6 revised to clarify that all 
do‘nstream communities ‘hose use is 
affected by the Project ‘ill receive 
alternative ‘ater supplies before 
construction commences.  

E mployment to prioritise 
host communities. Concerns 
of influ’ of people and 
‘orkers from other islands.   

Project related employment to prioritise host 
communitiesb E S MP section 13.2.2.2. 
R equirement incorporated into 
Implementation Agreement bet‘een S IG 
and S PC . 

Will do‘nstream fish 
migration be impacted by 
the dam once upstream 
migration measures are 
implemented 

Do‘nstream fish migration predicted to 
follo‘ freshes and small floods and make 
use of spill‘ay.  

E lectrification for villages E lectrification for priority infrastructure a 
component of the J S DF  Community Benefit 
Share Pilotb at section 13.5.1.1. 
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 Consultation Feedback Project Outcome 
Important that dust 
reduction and malaria 
prevention plans are 
properly implemented 

Air Quality Management and Dust C ontrol 
Plan and C ommunity Health and Disease 
Vector Management Plan to be provided by 
the Developer. Further information on these 
plansb and details of timeframes and 
approvals inserted in section 13.4. 

Will there be improvements 
to education and clinics?  
E ducation is priority. 

Funding for education and clinics are 
e’pected to be key priorities for the 
Community Benefit S hare Fund. F und 
priorities to be determined ‘ith reference to 
community consultations as part of fund 
design and ongoing operations. Discussion 
of the Benefit S hare Fund updated in 
section 13.5.1.  
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Appendi’ O 
 

Construction E nvironmental and S ocial Management 
Plan S pecifications  
 
This Appendi’ provides an outline of environmental specifications for assistance of 
implementation actors in preparing construction contracts in the TR HDP. This document is 
provided for guidance only and is not intended to create any additional obligations on the 
Developer in addition to those provided in the E S MP. In the event of any inconsistency the 
E S MP shall prevail. 

1. GE NE R AL    

2. E NVIR ONMENTAL  DUTIE S  OF  THE  CONTR ACTOR   
  
The duties of the C ontractor(s) include but not limiting to:  
a. Compliance ‘ith relevant environmental legislative requirements in S olomon Islands  
b. Work ‘ithin the scope of contractual requirements and other tender conditions;  
c. Prior to construction commencementb the contractor shall submit to the Project C ompany 

a Contractors Healthb S afety and E nvironment Plan (HS E ) sho‘ing its organization and 
methods for implementation of the Construction E nvironmental and S ocial Management 
Plan (CE S MP) and related management and monitoring plans issued by the Project 
Company.  

d. Organize representatives of the construction team to participate in site inspections 
undertaken by the Project C ompanyb MME R E  Project Officeb the independent monitoring 
agentb and undertake any corrective actions instructed by the S upervision E ngineer;  

e. Provide and update information to the Project Company regarding ‘orks activities ‘hich 
may contributeb or be continuing to the generation of adverse environmental conditions;  

f. S top construction activities ‘hich generate adverse impacts upon receiving instructions 
from the S upervision E ngineer and propose and carry out corrective actions and implement 
alternative construction methodb if requiredb in order to minimize the environmental 
impacts;  

g. S ubmit Contractor’s Compliance R eports on the dates specified in the C ontract.  

h. E stablish a Grievance R edress Mechanism according to the GR M associated ‘ith the 
Project Company’s E SMP.  

  

3. CONTR AC TOR ’S  PR OGR AM FOR  IMPLE ME NTATION OF  E MP  
  
The Contractor is required to submit a CE S MP Implementation Program (CE MPIP) as part 
of his proposed Construction Method S tatements during construction phase.  The 
Contractor’s CE MPIP shall provide details such as Contractor’s commitment to 
environmental protection; methodology of implementing the project C S E MP; detailed 
designs for mitigation measures; environmental monitoring program during different stages 
of the construction periodb and the contractor’s proposed resources for the implementation 
of the CS E MP.  
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4. CONTR AC TOR ’S  WOR K PL AC E  S AF E TY  AND E NVIR ONMENTAL  AND 
S OC IAL  OFF ICE R S  (S E S O) 
Three Workplace S afety and E nvironmentalOS ocial  Officers (S E SO) ‘orking full time oncsite 
‘ill be appointed by the Contractor.  E ach of the S E S Os is e’pected to have at least 7 years 
relevant ‘orking e’periences.  One shall be specialized in environmental managementb 
training and monitoring in infrastructure construction projects; one shall be specialized in 
‘orkplace health and safety in infrastructure construction projects; and one shall be 
responsible for community liaisonb including public informationb consultationsb interactions on 
community development projects and mitigation measures such as replacement ‘ater 
suppliesb and grievances. The S E SOs should be familiar ‘ith relevant requirements of 
S olomon Islands legislation and regulations.  The C ontractor shall assign a sufficient 
number of inspectors and assistants to provide adequate coverage of the ‘orkplace. 
  
The S E S Os shall be responsible overall for implementation and management of the CS E MP 
program. The roles and responsibilities of S ES Os areb but not limited tob the follo‘ings:  
a. Assist in environmental a‘areness and health and safety training for the contractor’s 

‘orkers ‘ithin t‘o ‘eeks since mobilization and refresh training at every si’ months.  
Conduct additional training as advised by the E nvironmental Manager of the Project 
Company 

b. Carry out environmental site surveillance to investigate the Contractors' site practiceb 
equipment and ‘ork methodologies ‘ith respect to pollution control and adequacy of 
environmental mitigation implemented;  

c. Carry out safety inspectionsb investigate and report on incidentsb administer a permit to 
‘ork systemb enforce compliance ‘ith ‘orkplace safety rules. 

d. Monitor the implementation of environmental and social mitigation measures and the 
contractor’ compliance ‘ith environmental protectionb pollution prevention and control 
measuresb and contractual requirements; Advice to the Contractor(s) on environment 
improvementb a‘arenessb proactive pollution prevention measures;  

e. Carry out investigation and submit proposals on mitigation measures to the Contractor(s) 
in the case of nonccompliance O discrepancies to CE S MP are identified.  Participate in the 
monitoring and implementation of remedial measures to reduce environmental impact  

 
f. R evie‘ the success of the CS E MP to costceffectively confirm the adequacy of mitigation 

measures implemented  

g. Prepare Contractor’s Compliance R eports to be ready on the dates specified in the 
contract. 

h. Incorporate CE S MP implementation progress into contractor’s construction progress 
report  

i. Complaint investigationb evaluation and identification of corrective measures.  
j. Carry out the  monitoring programs issued by the Project Company ‘ithin the specified 

timeframe instructed by the S upervision Engineer andOor Project Company and participate 
in any S IG or World Bank monitoring programs; and  

k. Brief the Independent E nvironmental Monitoring Agent (IE MA)b ‘ho ‘ill carry out 
environmental sampling and monitoring quarterlyb on all environmentalcrelated issues 
regarding the contractor’s ‘orks.  Provide the IE MC one copy of each environmental 
document the SE O prepared during and bet‘een visits of the IE MC.  

The Contractor(s) shall ensure adequate resources are available to the S EO for the 
implementation of the CE S MP throughout the construction phase.    
  

5. CONS TR UC TION ACTIVITIE S  AND E NVIR ONME NTAL  R ULE S  FOR  
CONTR ACTOR   
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The Contractor ‘ill prepare and enforce a Workers C ode of Conduct based on the model in 
the E S MP issued by the Project Company to reflect the follo‘ings.   
  

5.1  PR OHIBITIONS    
  
The follo‘ing activities are prohibited on or near the project site:  
  
1. Cutting of trees for any reason outside the approved construction area;  
2. Huntingb fishingb ‘ildlife capture and poachingb or plant collection;   
3. Buying of ‘ild animals or their meat for food or any other purposes;  
4. Disturbance to anything ‘ith architectural or historical value other than in compliance ‘ith 

the Physical Cultural R esources Management Plan;  
5. Building fires outside ‘orkers’ housing areas ‘ithout authorization;   
6. Use or possession of firearms; 
7. Use of alcohol by ‘orkers during ‘orking hours;   
8. Washing car or machinery in streams or creeks.   
9. Doing maintenance (change of oils and filters) of cars and equipment outside authorized 

areas  
10. Littering of the site and disposing trash in unauthorized places  
11. Workers driving motorbikes ‘ithout ‘earing helmets   
12. Control construction plants or vehicles by unauthorized person.  
13. Driving at speeds e’ceeding set safety limits.  
14. Having caged ‘ild animals (especially birds) in camps.  
15. Working ‘ithout safety equipment (including glovesb boots and masks)  
16. Creating nuisances and disturbances in or near communities  
17. Disrespecting local customs and traditions  
18. The use of rivers and streams for ‘ashing of clothes.   
19. The use of ‘elding equipmentb o’ycacetylene torches and other bare flames ‘here fires 

constitute a hazard.   
20. Indiscriminate disposal of rubbish or construction ‘astes or rubble.   
21. S pillage of potential pollutantsb such as petroleum products.   
22. Collection of fire‘ood.   
23. Latrining outside of the designated facilities.   
24. Burning of ‘astes andOor cleared vegetation.  
  

5.2  TR ANS POR T   
  
The Contractor shall use selected routes to the project siteb as agreed ‘ith the S upervision 
E ngineerb and appropriately sized vehicles suitable to the class of roads in the area. The 
contractor shall restrict loads to prevent damage to local roads and bridges used for 
transportation purposes. The Contractor shall be held responsible for any damage caused to 
local roads and bridges due to the transportation of e’cessive loadsb and shall be required to 
repair such damage to the approval of the S upervision Engineer.    
  
The Contractor shall not use any vehiclesb either on or off road ‘ith grossly e’cessiveb 
e’haust or noise emissions. In any built up areasb noise mufflers shall be installed and 
maintained in good condition on all motorized equipment under the control of the Contractor.   
  
Adequate traffic control measures shall be maintained by the C ontractor throughout the 
duration of the Contract and such measures shall be subject to prior approval of the 
S upervision E ngineer.   
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5.3 WOR K FOR CE  AND WOR K E RS ’ F ACILITIE S   
  
The Contractor shouldb ‘henever possibleb locally recruit the majority of the ‘orkforceb 
including all unskilled and semicskilled labourb and shall provide appropriate training as 
necessary. The contractor shall prioritise ‘orkers from the local Bahomea and Malango 
areas.  
  
Minimum Facilities required:  
The construction site shall be provided ‘ith the follo‘ing minimum facilities:  
• Warning signs at the  perimeter of construction areas to restrict public access to hazardous 

areas.  
• Sanitary arrangementsb latrines and urinals shall be provided on the follo‘ing scale:  
• Where female ‘orkers are employedb there shall be at least one latrine for every 25 

females or part thereof.  
• Where males are employedb there shall be at least one latrine for every 25 males or part 

thereof.  
• Every latrine shall be under cover and so partitioned off as to secure privacyb and shall 

have a proper door and fastenings.  
• Each latrine or urinal must be lockable from insideb and outside of each block there must 

be a notice in the language understood by the majority of the ‘orkers “For Men” or “For 
Women” as the case may be.  

• The latrines and urinals shall be adequately lighted and shall be maintained in a clean 
sanitary condition at all times and  

• Water shall be provided in or near the latrines and urinals by storage in drums.  
• A sick bay and first aid station.  F irst aid bo’ shall be provided at every construction 

campsite and under the charge of a responsible person ‘ho shall al‘ays be readily 
available during ‘orking hours of the ‘ork place. He shall be adequately trained in 
administering first aidctreatment. Formal arrangement shall be prescribed to make motor 
transport available to carry injured person or person suddenly taken ill to the nearest clinic 
or hospital.  

• Waste disposal facilities shall be provided:  
• Disposal of sanitary ‘astes and e’creta shall be into septic tanks.  
• Kitchen ‘astes shall be disposed into soak pits. Waste‘ater from campsites ‘ill be 

discharged and disposed in a kitchen sump located at least 15 meters from any body of 
‘ater. S ump capacity should be at least 1.3 times the ma’imum volume of ‘aste‘ater 
discharged. The bottom of the pit should be filled ‘ith coarse gravel and the sides shored 
up ‘ith boardb etc. to prevent erosion and collapse of the pit.  

• Solid ‘astes generated in the construction site shall be reused if recyclable or disposed off 
in land fill sites  

• F ire breaks are importantb together ‘ith an effective fire prevention policy.  
  
Workers’ Camp 
 
The contractor undertakes not to establish a ‘orkers’ camp. Workers are to be recruited 
from local communities of Malango and Bahomea as a priority. Foreign and nonclocal 
national ‘orkers shall be housed in e’isting to‘nships such as Honiara and Henderson. 
 
Activities in C onstruction C amp  
 
The follo‘ing precautions need to be taken in construction of camps:  
• Measures to ensure that no leaching of oil and grease into ‘ater bodies or underground 

‘ater takes place  
• Waste‘ater should not be disposed into ‘ater bodies  
• R egular collection of solid ‘astes should be undertaken and should be disposed of safely  
• All consumables of first aid equipmentb cleaning equipment for maintaining hygiene and 

sanitation should be recouped immediately  
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The Contractor shall ensure that site officesb storages and ‘orkshops are located in 
appropriate areas as approved by the S upervision E ngineer and not ‘ithin 200 meters of 
e’isting residential settlements.  E ’plosive materials storage must be a‘ay from residential 
areasb administrative areas or other public areasb the location of the storage must be 
acceptedb approved by the Ministry of E nvironment in consultation ‘ith the Tina Hydro 
Project Office and comply ‘ith e’isting S olomon Islands legislation.  
  
The Contractor shall comply ‘ith all point source pollution requirements of the Project 
Company’s E S IA and ensure that site offices and particularly storage areas for diesel fuel 
and bitumen are not located ‘ithin 100meters of ‘atercoursesb and are operated so that no 
pollutants enter ‘atercoursesb either overland or through ground‘ater seepageb especially 
during periods of rain.  This ‘ill require bund ‘alls to be constructed around the area ‘ith a 
settling pondOoil trap at the outlet.  
  
S ite R estoration  
At the completion of the construction ‘orkb the Contractor shall comply ‘ith the Post 
Construction R ehabilitation Plan. Includingb all construction camp facilities shall be 
dismantled and removed from the site unless retention of a facility is requested by the 
Project Company for use during operationb and the ‘hole site restored to a similar condition 
to that prior to the commencement of the ‘orks or to a condition agreed to ‘ith the Project 
Company in consultation ‘ith the o‘ner of the land. Various activities to be carried out for 
site restoration are:  

• Oil and fuel contaminated soil shall be removed and transported and buried in ‘aste 
disposal areas approved by the Supervision E ngineer.  

• Construction campsite shall be grassed and trees cut replaced ‘ith similar tree species.  
• Trees planted shall be handed over to the Project Company for maintenance 
• S oak pits and septic tanks shall be covered and effectively sealed off.  

  

5.4 CLE AR ING THE  R IGHTcOFcWAY   
  
The Contractor shall ensure that vegetation clearing of right of ‘ay is carried properly.  
• Before clearingb a botanical survey ‘ill be carried out in accordance ‘ith the Forest 

C learing Plan to identify trees and plants to be avoided or transplanted.  Whenever 
possibleb communities should be allo‘ed to benefit from this vegetation for fire‘ood and 
other uses.  

• Trees should be cut in such a ‘ay that they fall longitudinally and not transversally to the 
right of ‘ay alignment. E ’tra care should be taken to avoid tress from falling do‘n slope 
‘ith potential risk for communities or traffic belo‘.  

• Make use of any usable timber (after community uses) before construction starts.  
• The Contractor shall remove and store the organic layer of the soil to be used for 

revegetation and restoration of affected sites in accordance ‘ith the Topsoil and Spoil 
Management Plan.  

  

5.4 WAS TE  MANAGE ME NT AND E R OS ION  
  
S olidb sanitationb andb hazardous ‘astes must be properly controlledb through the 
implementation of the follo‘ing measures:  
  
Waste Management:  
• Shall be undertaken in accordance ‘ith the Waste Management Plan issued by the Project 

Company 
E rosion Control:  
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• Shall be undertaken in accordance ‘ith the E rosion and S edimentation Control Plan issued 
by the Project Company 

  
Maintenance:  
• Identify and demarcate equipment maintenance areas (>15m from riversb streamsb lakes 

or ‘etlands). Fuel storage shall be located in proper areas and approved by the 
Supervision E ngineer.  

• Ensure that all equipment maintenance activitiesb including oil changesb are conducted 
‘ithin demarcated maintenance areas; never dispose spent oils on the groundb in ‘ater 
coursesb drainage canals or in se‘er systems.   

• All spills and collected petroleum products shall be disposed of in accordance ‘ith standard 
environmental proceduresOguidelinesb and the Point S ource Pollution requirements of the 
Project Company’s E S MP. Fuel storage and refilling areas shall be located at least 100m 
from all cross drainage structures and important ‘ater bodies or as directed by the 
Supervision E ngineer.   

5.5 E AR THWOR KS b CUT AND F ILL  S LOPE S    
  
All earth‘orks shall be properly controlledb especially during the rainy season.   

  
The Contractor shall maintain stable cut and fill slopes at all times and cause the least 
possible disturbance to areas outside the prescribed limits of the ‘orks.   

  
The Contractor shall complete cut and fill operations to final crosscsections at any one 
location as soon as possible and preferably in one continuous operation to avoid partially 
completed earth‘orksb especially during the rainy season.   

  
In order to protect any cut or fill slopes from erosionb in accordance ‘ith the dra‘ingsb cut off 
drains and toecdrains shall be provided at the top and bottom of slopes and be planted ‘ith 
grass or other plant cover. Cut off drains should be provided above high cuts to minimize 
‘ater runoff and slope erosion.  

  
Any e’cavated cut or unsuitable material shall be disposed of in designated disposal areas 
as agreed to by the S upervision E ngineer and in accordance ‘ith the Topsoil and S poil 
Management Plan.   

5.6 S TOCK PILE S  AND BOR ROW PITS   
  
Operation of a ne‘ borro‘ing areab on landb in a riverb or in an e’isting areab shall be subject 
to prior approval of the Supervision E ngineerb and the operation shall cease if so instructed 
by the S upervision E ngineer.  Borro‘ pits shall be prohibited ‘here they might interfere ‘ith 
the natural or designed drainage patterns.  R iver locations shall be prohibited if they might 
undermine or damage the river banksb or carry too much fine material do‘nstream.   
  
The Contractor shall ensure that all borro‘ pits used are left in a trim and tidy condition ‘ith 
stable side slopesb and are drained ensuring that no stagnant ‘ater bodies are created 
‘hich could breed mosquitoes.   
  
The location of crushing plants shall be subject to the approval of the Engineerb and not be 
close to environmentally sensitive areas or to e’isting residential settlementsb and shall be 
operated ‘ith approved fitted dust control devices.   
  
In any borro‘ pit and disposal siteb the Contractor shall:   

• Identify and demarcate locations for stockpiles and borro‘ pitsb ensuring that they are 
15 meters a‘ay from critical areas such as steep slopesb erosioncprone soilsb and areas 
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that drain directly into sensitive ‘ater bodies (e’cept the sites designed ‘ith rock ‘all 
to cover the surroundings  

• Limit e’traction of material to approved and demarcated borro‘ pits.  
• S tockpile topsoil ‘hen first opening the borro‘ pit. After all usable borro‘ has been 

removedb the previously stockpiled topsoil should be spread back over the borro‘ area 
and graded to a smoothb uniform surfaceb sloped to drain. On steep slopesb benches or 
terraces may have to be specified to help control erosion.  

• E ’cess overburden should be stabilized and recvegetated. Where appropriateb organic 
debris and overburden should be spread over the disturbed site to promote rec
vegetation. Natural recvegetation is preferred to the e’tent practicable.  

• E ’isting drainage channels in areas affected by the operation should be kept free of 
overburden.  

• Once the job is completedb all construction cgenerated debris should be removed from 
the site.  

  
The Contractor shall present a quarry or borro‘ pit e’ploitation plan. The operation of the 
quarry or borro‘ pit should follo‘ the follo‘ing practices: should include aspects like:  

• Operations must be conducted in discrete stages ‘ith all valuable material fully 
e’tracted so that progressive rehabilitation can be carried out.  

• It is most important that operators plan for progressive rehabilitation ‘hile operations 
are ongoing. Planning of final rehabilitation of a pit should occur ‘ell before the 
cessation of operations. Any plan for the rehabilitation of a site should include a brief 
description of the site prior to the commencement of operationsb including: soilsb 
landformb flora and faunab drainage and conservation values.  

• Deposits should be ‘orked in a systematic mannerb generally across or do‘n the slopeb 
so that ‘orked out sections can be rehabilitated and left to revegetate ‘ithout further 
disturbance.  

• Where substantial volumes of ‘aste rock or overburden ‘ill be produced by the 
operation of the quarryb this material should be placed in properly designed dumpsb 
‘hich are located and shaped to blend in ‘ith the surrounding landscape. Costly 
reshaping of dumps during the rehabilitation phase is then avoided.  

• Minimization of the total disturbed area is the best method of reducing erosion caused 
by storm ‘ater runcoff and ‘eed invasion. Use boundary markersb such as stakes and 
flagging tapeb to indicate to machinery operators the e’tent of areas to be cleared.  

• The C ontractor shall submit a blasting plan for each site follo‘ing the Drill and Blast 
Management Plan issued by the Project Company for revie‘ and approval by the 
S upervision E ngineer  prior to implementation.  

• Avoid blasting in overcast and other adverse ‘eather conditions. A regular blasting time 
should be adhered to and notified to communities.  

• Quarrying should be carried out in a series of ‘orking benches if the material is stable.  
Orientation of benches should take into account the underlying geology and vantage 
points from ‘hich the quarry is visible. All benches should be selfcdraining. E ach bench 
should act as a table drainb carrying ‘ater along the bench to a suitable discharge point 
or settling pond. If drainage is allo‘ed to flo‘ do‘n the face from one bench to the ne’tb 
erosion ‘ill occur and the benches may be lost.  

• Topsoil is usually the darkerb upper soil layers. Though only 10 c 30 cm deepb it contains 
nutrientsb mineralsb seedb and organic matter ‘hich helps bind it all together.  Wherever 
possibleb stripped topsoil should be placed directly onto an area being rehabilitated. This 
avoids stockpiling and double handling of the soil.  

• If topsoil must be stockpiledb remember that it does deteriorate in quality ‘hile 
stockpiled. The follo‘ing practices ‘ill help maintain soil quality: o Topsoil should be 
kept separate from overburdenb gravel and other materials; if possibleb ‘indro‘s of 
topsoil should not e’ceed one metre in height to reduce “souring';  

o topsoil stockpiles should be protected from erosion;  
o Gro‘ing vegetation on the stockpiles (shrubs or grasses) reduces erosion and 

‘ill maintain biological activity in the soil;  
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o Topsoil should not be buried or driven onb as this ‘ill damage soil structure. o S oil 
should be stored some‘here out of the ‘ay; and o E ’cessive handling of topsoil 
should be avoided.  

• S ites should be regularly inspected for the presence of no’ious ‘eedsb their presence 
should be recordedb and if necessary a control program implemented.  

• All runcoffs from ‘orking areasb ‘hich contains sedimentb should be collected in settling 
ponds before being discharged from the premises. Water from ‘ashingb screeningb or 
dust reduction plants should be treated in a like manner.  Accepted methods for removal 
of sediment from runcoff include settling pondsb hay bale filtersb aggregate filtersb 
‘etlands (shallo‘ ponds planted ‘ith suitable s‘amp plants).  For quarries in vegetated 
areasb runcoff should be directed through vegetation prior to reaching any ‘atercourse 
to enable further filtering of sediment.  

• Management of noise impact can be achieved through:  
• Confining operations to reasonable operating hours is the simplest means of avoiding 

unreasonable noise impacts. Another effective means is to provide appropriate 
separation distance to enable the noise to decay to acceptable levels.  

• E nclosures may be required around crushing and screening plants. S olid barriersb such 
as bund ‘alls and topographical featuresb provide the most effective 'in line' reduction 
of sound levels. R eliance on a barrier of vegetation alone ‘ill result in only marginal 
reduction in noise levels.  

• Hydraulic rock breakers produce less noise than secondary blasting ‘ith e’plosives.  In 
generalb operators should avoid using surface detonating cord for charge initiation.  
S ufficient stemming and appropriate delays bet‘een shot holes should al‘ays be used.  
Use of noncelectric detonators has ‘on ‘idespread approval as the quietest delay 
system for initiating blasts.  

• The follo‘ing practices shall be considered to minimize environmental impact on air 
quality:  

• The direction of the prevailing ‘inds and the placement of the stockpile on the site 
should be considered during the planning stage.  Trees should be planted for 
‘indbreaks or topography andOor embankments utilizedb to shield stockpiles and 
‘orking areas from prevailing ‘inds.  As conveyors and transfer points can be major 
sources of dustb enclosuresb mist spraysb or approved dust e’traction equipment may  
be required. Drop distance bet‘een discharge point and top of the stockpile should be 
kept to a minimum.  

• The speed of vehicles is an important factor in the generation of dust. The speed of 
vehicles on site may need to be restricted. In additionb ‘here transport routes are along 
unsealed roadsb it may be advisable to slo‘ do‘n in the vicinity of residents along these 
routes.  

• S tockpiles and roads can be sprayed ‘ith chemicals such as magnesium chloride to 
produce an impermeable layerb ‘hich reduces dust development. Alternativelyb regular 
spraying ‘ith ‘ater can also be used to suppress dust. Waste oil must not be used as 
a dust suppressant.  

• The nature of the material being transported and its potential to emit dust should be 
considered in the loading of trucks.  Generallyb the highest point of the load should not 
e’ceed the height of the tray ‘allsb unless the load is covered.  E nvironmental factors 
play a large role in the nature of air pollution and dust emissions. E’tra care should 
therefore be taken at times of high ‘ind speedb or during other adverse ‘eather 
conditionsb to minimize dust emissions. Decreased vehicle speedsb increased ‘atering 
of roads and stockpiles and reduction of the amount of product transported per loadb 
may be appropriate in adverse ‘eather conditions.  

• Visual impact shall be minimized through:  
• Natural vegetation is a valuable resource that should be employed for screening 

purposes. Vegetation may needlessly be destroyed by brief activities ‘ith heavy 
machinery at the pit boundary. C learing should be kept to the minimum absolutely 
necessary for efficient operations. Planting of vegetation ‘ill also provide additional 
screening.  

• Quarry faces should be screened from frequently used roads and commonly visited 
vantage points. E ’isting topographic features may be utilized as effective screens and 
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any landscaping undertaken should be designed to be visually compatible ‘ith the 
surrounding natural landscape.  Where practicalb ‘orking faces should be oriented a‘ay 
from vantage points and neighbors and the direction of ‘orking should be carefully 
chosen so that that the ‘orking face is hidden from the most critical vie‘.  Where 
possibleb uppermost benches should be ‘orked out and rehabilitated as soon as 
possible.  

• Ne‘ premises should not be opened adjacent to roads frequently used by the publicb 
unless adequately screened by topography andOor vegetation. Access tracks should be 
aligned to avoid continuous line of sight from vantage points.  

5.7 DIS POS AL OF CONS TRUCTION AND VE HICLE  WAS TE   
  
The Contractor shall establish and enforce daily site cleancup proceduresb including 
maintenance of adequate disposal facilities for construction debris  
  
All arrangements for transportation during construction including provisionb maintenanceb 
dismantling and clearing debrisb ‘here necessaryb ‘ill be considered incidental to the ‘ork 
and should be planned and implemented by the contractor as approved and directed by the 
S upervision E ngineer.  
  

5.8 S AFE TY  DURING CONS TRUCTION   
  
The Contractor’s responsibilities include the protection of every person and nearby property 
from construction accidents. The C ontractor shall be responsible for complying ‘ith all 
national and local safety requirements as ‘ell as the Health and S afety Plan issued by the 
Project Officeb and any other measures necessary to avoid accidentsb including the 
follo‘ing:  
  
• Carefully and clearly mark pedestriancsafe access routes;  
• If school children are in the vicinityb include traffic safety personnel to direct traffic during 

school hours;  
• Maintain supply of supplies for traffic signs (including paintb sign materialb etc.)b road 

markingb and guard rails to maintain pedestrian safety during construction;   
• Conduct safety training for construction ‘orkers prior to beginning ‘ork;  
• Provide personal protective equipment and clothing (glovesb dust masksb bootsb etc.b) for 

construction ‘orkers and enforce their use;  
• Post Material S afety Data S heets for each chemical present on the ‘orksite;   
• R equire that all ‘orkers readb or are readb all Material S afety Data S heets. C learly e’plain 

the risks to them and their partnersb especially ‘hen pregnant or planning to start a family. 
Encourage ‘orkers to share the information ‘ith their physiciansb ‘hen relevant;  

• Ensure that the removal of asbestosccontaining materials or other to’ic substances be 
performed and disposed of by specially trained ‘orkers;  

• During heavy rains or emergencies of any kindb suspend all ‘ork and mobilise resources 
for mitigation actions.   

• Brace electrical and mechanical equipment to ‘ithstand seismic events during the 
construction.  

• Setting up netsb fences or traps to prevent rocksb treesb and soil from falling do‘n slope 
and put communities or traffic at risk. S pecific high risk points are identified in the 
Information S heet.  

5.9 E NVIRONME NT PR OTE CTION AND S AFE TY  DURING BLAS TING  
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Due to the narro‘ characteristics of construction site and the presence of population along 
the rightcofc‘ayb mine e’ploding for road bed only  inner e’ploding method ‘ill be allo‘ed in 
order to limit soil and stone to be pushed a‘ay to fill up riverOstream and effect to 
surrounding houses. The C ontractor shall present for approval Blasting Plan for each site. 
The Plan should include the follo‘ing methods to be applied to ensure safety and minimize 
environmental impacts:  
• A blasting plan for each e’ploding point. The Plan must be available during construction 

period)  
• Procedures for management on nonce’ploding mines or missing e’ploding points. ฀ All 

the safety precautions that ‘ill be applied during blasting such as:  
R adius of dangerous area must be calculated based on site condition (for e’ample: to small 
e’ploding the minimize radius of dangerous area is from 300m to 400m)   
• If b practical conditions at the site does not allo‘ the application of standard method to 

ensure safety for blasting the C ontractor shall prepare and submit to the Supervision 
Engineer and PMB a detail blasting plan for each of the blasting sites that satisfy: (i) create 
a barrier made of suitable materials to ensure safetyb (b) temporary evacuate people and 
animals before blasting; and (c) blasting using inner e’ploding method.  

• E’ploding site must be far a‘ay from resident as required by regulations  
• E’ploding direction must be to‘ards mountain sides or non residential areas and far from 

traffic road.  
• Information systems such as signboards and setting ‘arning surrounding e’ploding area 

to local people and traffic.  
• Information campaigns to alert local government and communities about blasting 

schedules and safety measures.  
• Provision for lead times (at least 15 min) before actual blasting ‘ith sirens that can be 

heard far a‘ay  
• Evacuation people out of e’ploding area.   
• Check safety of equipment and ‘orkers before returning to normal operations  
  

5.10 NUIS ANCE  AND DUS T C ONTR OL  
  
To control nuisance and dust the C ontractor should:  
• Maintain all constructioncrelated traffic at or belo‘ 15 mph on the road ‘ithin 500 m of the 

site;  
• Maintain all oncsite vehicle speeds at or belo‘ 10 mph.  
• To the e’tent possibleb maintain noise levels associated ‘ith all machinery and equipment 

at or belo‘ 90 db.  
• In sensitive areas (including residential neighborhoodsb hospitalsb rest homesb etc.) more 

strict measures may need to be implemented to prevent undesirable noise levels.  
• Minimize production of dust and particulate materials at all timesb to avoid impacts on 

surrounding families and businessesb and especially to vulnerable people (childrenb 
elders).  

• Phase removal of vegetation to prevent large areas from becoming e’posed to ‘ind.  
  
• Spray ‘ater at the siteb and on dirt roadsb cut areas and soil stockpiles or fill material as 

needed to ensure that dust level at areas close to housingb commercial areasb and 
recreational areas meets the e’sting Vietnam air quality standard.   

• Apply proper measures to minimize disruptions from vibration or noise coming from 
construction activities.   

• Heating bitumen should be carried out at least 50 m from any residential areab the heating 
areas must be at the end of ‘ind directionb be appropriately covered so as the impacts of 
smokeb dusts and odour onto the surrounding areas are minimised.    
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5.11 C OMMUNITY  RE LATIONS   
  
To enhance adequate community relations the Contractor shall:   
• Inform the population about construction and ‘ork schedulesb blasting schedulesb 

interruption of servicesb traffic detour routes and provisional bus routesb and demolitionb as 
appropriate.   

• Limit construction activities at night. When necessary ensure that night ‘ork is carefully 
scheduled and the community is properly informed so they can take necessary measures.   

• Inform local community as early as possible and repeat at least one day in advance of any 
service interruption (including significant changes to the river or the use of roads) the 
community must be advised through postings at the project siteb and key community 
locations including churchesb schools and clinics. 

• All community infrastructures such as roadsb bridgesb ‘ater supply systemsb micropo‘er 
generatorsb boat landingsb irrigation systemsb etc. affected during construction must be 
restored to the satisfaction of the communities and approved by the S upervision E ngineer.  

• All local roads used or bycpassed by the C ontractor ‘ill need to be rehabilitated to their 
original conditionsb and Black Post R oad to be rehabilitated to its postcreconstruction 
condition. 

• Establish and maintain an unit to  receiveb process and reach resolution on community 
complaints arising from construction activities. This mechanism ‘ill be overseen by the 
Contractor’s S E O. R ecords of such complaints and their resolution must be kept and be 
available for revie‘ by the S upervision engineer and PMB in accordance ‘ith the 
Grievance R edress Mechanism.  

5.13 PHY S ICAL CULTURAL R E S OUR CE S  CHANC E cFINDS  PR OCE DUR E S   
  
If the Contractor discovers archeological sitesb historical sitesb remains and objectsb 
including graveyards andOor individual graves during e’cavation or constructionb the 
Contractor shall follo‘ the C hance F inds Procedure set out in the Project Company’s E S MP.  

5.14 HAZAR DOUS  MATE R IALS   
  
The Contractor undertakes not to use hazardous building materialsb including asbestosb in 
any construction. 

5.15 HE ALTH S E R VICE S b HIVOAIDS  E DUCA TION  
  
The Contractor shall provide basic first aid services to the ‘orkers as ‘ell as emergency 
facilities for ‘ork related accidents including as medical equipment suitable for the 
personnelb type of operationb and the degree of treatment likely to be required prior to 
transportation to hospital.  
  
The Contractor shall be responsible for implementing a program for the detection screening 
of se’ually transmitted diseasesb especially ‘ith regard to HIVOAIDS b amongst laborers is 
actually carried out.   
  
The Contractor shall at all times take all reasonable precautions to maintain the health and 
safety of the Contractor's Personnel. In collaboration ‘ith local health authoritiesb the 
Contractor shall ensure that medical staffb first aid facilitiesb sick bay and ambulance service 
are available at all times at the S ite and at any accommodation for Contractor's and 
E mployer's Personnelb and that suitable arrangements are made for all necessary ‘elfare 
and hygiene requirements and for the prevention of epidemics.  
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The Contractor shall appoint an accident prevention officer at the S iteb responsible for 
maintaining safety and protection against accidents. This person shall be qualified for this 
responsibilityb and shall have the authority to issue instructions and take protective 
measures to prevent accidents. Throughout the e’ecution of the Worksb the Contractor shall 
provide ‘hatever is required by this person to e’ercise this responsibility and authority.  
  
The Contractor shall sendb to the S upervision Engineerb details of any accident as soon as 
practicable after its occurrence. The C ontractor shall maintain records and make reports 
concerning healthb safety and ‘elfare of personsb and damage to propertyb as the E ngineer 
may reasonably require.   
  
The Contractor shall conduct an HIVcAIDS  a‘areness program via a third partyservice 
providerb and shall undertake such other measures as are specified in this Contract to 
reduce the risk of the transfer of the HIV virus bet‘een and among the Contractor's 
Personnel and the local communityb to promote early diagnosis and to assist affected 
individuals.  
  
The Contractor shall throughout the contract (including the Defects Notification Period): (i) 
conduct Informationb E ducation and Consultation C ommunication (IE C ) campaignsb at least 
every si’ monthlyb the first one should be ‘ithin three ‘eeks from construction 
commencementb addressed to all the S ite staff and labor (including all the C ontractor's 
employeesb all S ubcContractors and Consultants' employeesb and all truck drivers and cre‘ 
making deliveries to S ite for construction activities) and to the immediate local communitiesb 
concerning the risksb dangers and impactb and appropriate avoidance behavior ‘ith respect 
to of S e’ually Transmitted Diseases (S TD)cor S e’ually Transmitted Infections  in general 
and HIVOAIDS  in particular; (ii) provide male or female condoms for all S ite staff and labor as 
appropriate; and (iii) provide for S TI and HIVOAIDS  screeningb diagnosisb counseling and 
referral to a dedicated national S TI and  HIVOAIDS  programb (unless other‘ise agreed) of all 
S ite staff and labor.  

5.16 E NVIR ONME NTAL E ME RGE NCY  PR OCE DURE S   
  
Prior to construction commencementb the contractor shall submit to the E nvironmental 
S upervising consultant and Project Company an E mergency R esponse  
  
In the event that accidental leakage or spillage of dieselOchemicalsOchemical ‘astes takes 
placeb the follo‘ing response procedures shall be follo‘ed immediately by the C ontractor(s):  
The person ‘ho has identified the leakageOspillage shall immediately check if anyone is 
injured and shall then inform the Contractor(s)b S upervision E ngineer and PMB.  
• The Contractor(s) shall ensure any injured persons are treated and assess ‘hat has 

spilledOleaked;  
• Should the accidents O incidents generate serious environmental pollution (e.g. spillage O 

leakage of to’ic or chemicalsb large scale spillage O leakageb or spillage O leakage into the 
nearby ‘ater bodies ‘hich are used for irrigation O portable ‘ater)b the S E O immediate 
inform PMB;  

• In such casesb the Contractor(s) shall take immediate action to stop the spillage O leakage 
and divert the spilled O leaked liquid to nearby noncsensitive areas;  

• The Contractor(s) shall arrange maintenance staff ‘ith appropriate protective clothing to 
clean up the chemicalsOchemical ‘aste. This may be achieved through soaking ‘ith 
sa‘dust (if the quantity of spillageOleakage is small)b or sand bags (if the quantity is large); 
andOor using a shovel to remove the topsoil (if the spillageOleakage occurs on bare ground); 
and  

• Depending on the nature and e’tent of the chemical spillb evacuation of the activity site 
may be necessary.  

• Spilled chemicals must not be flushed to local surface drainage systems. Insteadb sa‘dust 
or sandbags used for cleancup and removed contaminated soil shall be disposed  
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of by follo‘ing the procedures for chemical ‘aste handling and disposal already 
described.  

  
The possibility e’ists for environmental emergencies of an unforeseen nature to occur 
during the course of the construction and operational phases of the project. By definitionb the 
nature of such emergencies cannot be kno‘n. Thereforeb the Contractor(s) shall respond on 
a casecbyccase basis to such emergencies and shall initiate eventcspecific measures in 
terms of notifications and reactions.  
  
The Contractor(s) shall prepare a report on the incident detailing the accidentb cleancup 
actions takenb any pollution problems and suggested measures to prevent similar accidents 
from happening again in future. The incident report shall then be submitted to the 
S upervision E ngineer and PMB for revie‘ and keep in the records. The incident report shall 
also be submitted to DONR E b if required.  

5.17 E NVIR ONME NTAL TR AINING AND AWARE NE SS   
  
The Contractor should ensure that all concerned staff area ‘are of the relevant 
environmental requirements as stipulated in local environmental legislation and the Contract 
specifications. The C ontractor(s) is responsible for providing appropriate training to all staff. 
This should be tailored to suit their level of responsibility for environmental matters. The 
Contractor(s) should also ensure that all site staff members are a‘are of the emergency 
response procedures. All staff should receive environmental induction training and 
managerial staff should receive additional training. The training materials should be 
revie‘ed by the S E S  and submitted to the PMB for approval.  
  
Additional refresher training may be provided and this should be scheduled follo‘ing 
periodic internal revie‘ of requirements for the Project activity concerned. R ecords should 
be maintained for staff environmental training and submitted to the IEMC upon request. 
R ecords should be kept on site ‘here possible for each project activity for easy access 
during site audits or enquiries. E nvironmental training records (e.g. attendance records for 
environmental a‘areness trainingb topics covered) should be kept.  

R E ME DIAL ACTIONS    
  
R emedial actions ‘hich cannot be effectively carried out during construction should be 
carried out on completion of the ‘orks (and before issuance of the acceptance of completion 
of ‘orks:   

(a) All affected areas should be landscaped and any necessary remedial ‘orks should 
be undertaken ‘ithout delayb including grassing and reforestation;   

(b) ‘ater courses should be cleared of debris and drains and culverts checked for clear 
flo‘ paths; and  

(c) All sites should be cleaned of debris and all e’cess materials properly disposed; (d) 
Borro‘ pits should be restored.   
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Appendix P 
 

BIODIVE R S ITY  MANAGE ME NT PL AN PR E PAR ATION 
TOR  

1. BACK GR OUND  

Tina R iver Hydropower Development Project Office (TR HD PO)b the S olomon Islands S tatec
owned project delivery entityb is in the final stages of negotiating a loan agreement with 
International F inancial Institutions (IF Is) to construct the 15MW runcofcriver hydropower 
peaking facility on the Tina R iverb Guadalcanal Province.  

The Project will consist of a 53 meter high R oller Compacted C oncrete dam in an uninhabited 
area of Malango Ward at an elevation of approximately 123 masl and roughly 30 river km 
from the sea. It also incorporates a 3.3 km tunnel to a powerhouse and a tailrace at elevation 
73 masl. The reservoir formed by the dam will extend upstream approximately 2.6km and will 
have a surface area of about 0.28km2 at an elevation of 175 masl. The powerhouse will be 
located 3 to 4 km kilometers downstream from the dam directly alongside the left bank of the 
Tina R iverb and water will be diverted to the powerhouse from the reservoir through an 
underground tunnel. Initiallyb the powerhouse will have 3 Francis turbine/generator unitsb each 
with a capacity of 5MWb allowing a maximum discharge of about 18m3/s and a minimum 
discharge of 2.4m3/s. The powerhouse will ďe desigŶed with aŶ eǆtra ďaǇ to aĐĐoŵŵodate 
aŶother 5 a 2  uŶit wheŶ the deŵaŶd grows further An environmental flow of 1m3/s will be 
maintained between the dam and the powerhouse tailraceb a distance of 5.7km. 

A 23 kmb 66 kV transmission line system will evacuate the power from the hydropower facility to 
the Honiara gridb connecting to the existing Lungga Power S tation. The transmission lines will 
extend southward from the Lungga Power S tation and then eastwardb on the south side of 
several villagesb until reaching the access road and following it to the power station. 

Construction activities will last 3 years and all construction activities will take place in the 
recently acquired “Core Area” and Black Post R oad. The Tina Core Land Company (TCLC)b a 
joint venture between customary landowners and governmentb will hold rights to the lands on 
which the Project will be constructed and operated (Core Area)b including the access road 
from the power station to the dam site. This land shall be leased to the Independent Power 
Producer (IPP). 

The footprint of the 72m high damb reservoirb transmission linesb powerhouseb access roadb 
quarry and other ancillary activities will result in the permanent loss of 115.49 ha due to 
construction activitiesb although the area of influence of the project is much wider.  

Construction on the access road from its current terminus at the end of Black Post R oadb and 
upgrading Black Post R oadb is expected to start in late 2017. The main construction works 
(damb power houseb tunnelsb etc.) will start in 2018 once the road is completed.  

An ES IA for the Tina R iver Hydropower Development Project (TR HDP) has been completed 
in accordance with good international industry practiceb and includes an E nvironmental and 
S ocial Management Plan (E S MP). 
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1.1. K E Y  TE R R E S TR IAL  E COS Y S TE M F E ATUR E S  

A total of 161 plants species were identified during field surveys. Among them 5 species are 
listed as being vulnerableb and 19 are listed as being threatened. 

The primary habitats of the study area are comprised of forested and noncforested 
ecosystemsb which represent a mix of modified and natural habitats. The level of disturbance 
increases from upstream to the downstream in the catchment. The upper Tina R iver 
catchmentb upstream of the dam siteb is dominated by highly valuedb undisturbed lowland 
forestsb whereasb the area downstream of the dam site is dominated by disturbed forests. 
This is mainly the result of anthropogenic activities (e.g.b loggingb settlementsb gardenb trailsb 
etc.). Disturbed areas such as Black Post R oadb and the proposed access road and 
transmission line corridorb are colonized by invasive plant species.  There is a concern that 
the Project may facilitate improved access for loggers into the upper Tina R iver catchmentb 
thereby accelerating the rate of timber removal from upland forest areas outside ofb but 
immediately adjacent tob the Project. 

The fauna baseline study has shown that wildlife species thrive in pristine forests of the upper 
Tina R iver catchmentb but also in the more anthropogenically altered areas in the middle and 
lower reaches of Tina R iver. A total of 60 wildlife species were observed by the E S IA team in 
the study areab including: 9 amphibianb 5 reptileb 41 birdb and 5 mammal species. 
Approximately 45% of which are endemic. This includes: 1 endemic amphibianb 1 endemic 
reptileb and 25 endemic bird species and subspecies. 

The projectb including areas of inundation during operationb access and construction activityb 
will be located in those parts of the study area that are largely disturbed forest and modified 
grassland with extensive and ongoing anthropogenic change. 

The pristine montane forests found in the upper Tina R iver catchment will not be directly 
affected by the Project. 

Invasive faunal speciesb including the Giant African Snailb cane toadb Norway ratb and feral 
catsb are found on Guadalcanal Island. The Giant African S nail can be found in lowland 
areasb adjacent tob but not yet withinb the project area. Whereasb the cane toadb Norway rate 
and feral cats are all found within both lowland areas and the project areab where pose an 
ongoing threat to local native species that contribute to Guadalcanal’s biodiversity. 

1.2. K E Y  AQUATIC  E COS Y S TEM F E ATUR E S  
Current water quality in the Tina R iver does not appear to be a limiting factor for aquatic lifeb 
given the low level of pollution. 

The Tina R iver is a relatively pristineb low nutrient watercourse originating from bedrockc
controlled substrate in the undisturbed montane forests found on the higher elevation slopes 
of Guadalcanal. Lower trophic level aquatic organismsb such as algae and macrocinvertebrate 
species support many of the fish species found within the Tina R iver.  S pecies assemblages 
and populations can be used as an index of aquatic ecological health.  

F ield studies conducted in support of the E S IA involved only limited sampling of aquatic 
macrocinvertebratesb primarily aquatic dependent insect speciesb mostly in their emergent 
adult forms.  In the interest of monitoring potential impacts of TRHDP construction and 
operation on the health of the aquatic habitatb a program of algae and macrocinvertebrate 
monitoring is required.  Baseline algae and macrocinvertebrate data collection should be 
undertaken precconstruction during a typical low flow periodb when it is safe to enter the river 
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to collect samples. Periodic algae and macrocinvertebrate sampling should be subsequently 
carried out to measure potential changes to these lower trophic levels that may result from 
construction and operation of the Project. 

F iftycnine 59 species of fish were recorded within the Tina/Ngalimbiu R iver systemb from the 
upstream catchment area to the mouth of the river. 

In the S olomon Islandsb as with other mountainous islands of the IndocPacific R egionb Gobioid 
fishes are the dominant fresh water faunab and are mainly represented by members of the 
Gobiidae and E leotridae families. Baseline fish surveys showed that the Gobioid group was 
represented by 34 species (25 Gobiidaeb 8 E leotridae and 1 R hyacichthidae). 

Like other tropical islands of the IndocPacific R egionb all native species encountered in inland 
fresh water are migratory species with a life cycle that alternates between ocean and river. 
Two main migration patterns are followed: catadromous and amphidromous. 

F ishing is a significant source of livelihood only at the mouth of the Ngalimbiu R iverb where 
semiccommercial fishing occurs using mosquito seine netb gill netb and other methods. 

The upper Tina R iver catchment plays an important role in fish life cycle but not a critical one 
since:  

  fish within the S olomon Islands do not show natal stream homing behavior. R atherb juveniles 
will colonize any rivers for which they can gain access; and 

  the mouth of the Ngalimbiu R iver is more critical to the life cycle of most fish species than 
upstream areasb as it is the only entry point to all fish that live within the catchment. 

Based on current knowledgeb the upper Tina R iver catchment is a highly valued aquatic 
habitat but not a “critical habitat” for fish species present in Guadalcanal. This remains under 
assessmentb as a number of fish found during E S IA surveys are awaiting confirmation of 
identification. Notwithstandingb the Project has elected to provide for upstream and 
downstream fish passage. 

The trapcandchaul method of affecting upstream fish passage was selected as the preferred 
means for moving fish up and over the damb as it offers potentially greater effectivenessb 
better opportunity for adaptive managementb lower capital costb and provides ongoing social 
benefits in the form of employment to operators of the facility.  

Consideration has been given to include two forms of trapcandchaulb an engineered trapcandc
haul system to accommodate climbing fish speciesb plusb a system involving netting and 
hauling for swimming speciesb as part of an adaptive management approach to monitor their 
migrations and congregations with a view to designing an effective but inexpensive 
engineered structureb should the results of monitoring support this. E ach type of system will 
need to be monitored during operation to determine whether changes to design or operation 
are required to ensure fish passage over the dam. 

S pilling flows will be used to move adult eels downstream during migration periods. 

1.3. L AND ACQUIS ITION AND L IVE LIHOODS  IS S UE S  

There will be no physical relocation of homes or settlements resulting from the Project. 
Insteadb the principal effects will be a reduction on the availability and loss of access to the 
natural capital available on 428ha of land acquired for Project construction and operation 
(core land)b the Tina R iverb and the infrastructure corridor. A further important livelihood effect 
will be the potential damage to physical capital in the form of private and community 
structuresb such as homesb hutsb and tracks. 
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1.4. PR OXIMITY  OF  PR OTE CTE D AR E AS  AND C R ITIC AL  NATUR AL  
HABITAT  

There are no formal protected areas or proposed protected areas that could be affected by 
the TR HDP. Howeverb there are nearby areas that are considered to be of great landscape 
and biodiversity valueb and are either protected or official protection status is pending. 
Informal protection of many smallb natural sites called “Tambu” is provided by the local 
populationb which protects these areas in a traditional manner. 

At least two authoritative sources recognised by the World Bankb the IUC N and Birdlife 
Internationalb have identified the upper watersheds on Guadalcanal as Critical Natural 
Habitat. Within the Tina R iver catchmentb this area is within undisturbed montane forest 
located above 400masl to the southb west and east of the dam site and reservoir. Below this 
elevation the habitat has been either moderately or significantly anthropogenically 
altered.  Thereforeb the TR HDP will not significantly impinge directly on the Critical Natural 
Habitat of the upper Tina R iver catchment. 

2. OBJ E CTIVE S  

A Biodiversity Management Plan (BMP) is required as one of the subcplans under the E S MP. 
Preparation of a BMP is also an appropriate (and in some cases necessary) approach to 
meet the requirements of World Bank Performance S tandard 6 Biodiversity Conservation and 
S ustainable Management of Living Natural R esourcesb which is applicable to TRHDP.  The 
BMP needs to be completed and implemented prior to mobilisation of the E PC contractor to 
the site.  

The goals of the Biodiversity Management Plan include:  

1. Protecting andb if possibleb enhancing remaining significant habitats withinb and 
particularly adjacent tob the project areab in particularb reducing pressure on the upper 
Tina R iver catchment areab upstream of the Project. In particularb achieve no net loss of 
biodiversityb in areas of natural habitatb where feasible. 

2. Protecting andb if possibleb improving the chances of survival of listed species in the 
project area. ฀The plan must provide clear guidance on how to protect and restore 
habitats in the project siteb to protect and manage listed species and to prevent the 
further incursion of invasive species. Howeverb the approach to biodiversity 
management is expected to be ‘adaptive’. This means there should be continuous 
monitoring of successb and the plan should be flexible to allow changes to the 
approachb depending on the oncgoing achievements or setbacks in the field.  

According to the E S MP timetableb the Biodiversity Management P lan shall be in place at least 
one month prior to the E PC  mobilising to the fieldb and will remain operative through the prec
constructionb constructionb inundation and operational phases of the project. ฀ 

The BMP will be implemented by the S PC b and it is anticipated that S PC will require support 
from expert ecologists / biologists and possibly community groups from the project area.  
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4. R E S PONS IBIL ITIE S   

Organisation  R espons ibility  

BMP Consultant As described in this scope of work. 

S PC  

Oversee the scope of work฀Ensure that the plan is undertaken in 
accordance with the E SMP. Attend training.฀Supervise BMP 
implementation. Update the E S MP to be consistent with the 
Biodiversity Management Plan. Update the relevant subcplansb for 
which they are responsibleb  that have links with the Biodiversity 
Management Plan. Operate in accordance with the Biodiversity 
Management Plan.  

TR HDP PO R eview draft plan. E nsure that the plan is undertaken in accordance 
with the E S MP. Attend training. Monitor BMP implementation. 

HE C  
Update the relevant subcplans they are responsible for that have links 
with the final Biodiversity Management Plan.฀Attend training.฀Operate 
in accordance with the Biodiversity Management Plan.  

S olomon Power Participate in stakeholder meetings.฀R eceive copies of the 
Biodiversity Management Plan.  

 

5. ฀S COPE  OF  WOR K  

There are five key outputs in this scope of work as follows:  

1. Complete an Issues and Options report based on a site visit and review of previous 
studies and other background materials. ฀ 

2. Prepare a Biodiversity Management Plan based on good international industry practice 
and strengthened through stakeholder and community consultation. ฀ 

3. Provide detailed information in a technical report to update the E SMP and other 
relevant environmental and social protection subcplans so that they are consistent with 
the Biodiversity Management Plan. ฀ 

4. Deliver training on the Biodiversity Management Planb and provide training materials for 
future training events. ฀ 

5. Provide materials to support awareness raising and community engagement. 

5.1. IS S UE S  AND OPTIONS  R E POR T 

Complete an “Issues and Options R eport” that is based on the following activities: 

6 R eview background documents and raw data from previous flora and fauna surveys 
and studies in the project areab and the E S IA. In particular analyse data and 
recommendations made in the E S IA (TR HD PO 2016) and fish habitat evaluations 
(J owett 2016). ฀ 

6 Project site visit (2 – 3 days) – At least one field trip to site by relevant members of 
the team is anticipated to become familiar with the environmental setting. No 
additional fieldcwork or primary data gathering is anticipated. ฀ 

6 S takeholder consultation – with the support of TR HD PO’s Community Liaison 
Assistantb identify and meet with key stakeholdersb including relevant agenciesb and 
conservation and wildlife NGO’s. The purpose is to gather informationb identify 
relevant skills and resources in the Government and NGO sector and to establish a 
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multicsector stakeholder group (or work with TRHDPcPO’s existing stakeholder 
groups). ฀ 

6 Prepare a list of issues and options for biodiversity managementb and the rationaleb 
costsb complications and benefits of each option. ฀ 

6 Prepare clear recommendations on practicalb achievable approaches to meet the 
objectives of the Biodiversity Management Plan. ฀ 

5.2. B IODIVE R S ITY  MANAGE ME NT PLAN. 

Prepare a BMP based on the recommendations of the Issues and Options R eportb including: 

6 Community consultation – assist S PC/TR HDP PO to run a series of meetings with 
interested community groups and leaders to inform them of the BMPb seek their input 
into biodiversity managementb and consider development of a community group that 
could be engaged in the implementation of the plan. ฀ 

6 Forest mapping using satellite imagery where appropriate to link the BMP to the 
Forest C learance Plan and/or to monitor changes in forest cover in the upper 
catchment.1 This measure should be implemented in close consultation with S IG. 

6 Minimum required mitigation measures – should be equal tob or have higher 
standards thanb the mitigation measures listed in the TR HDP E S MP. 

6 E stablish an invasive species management program.  
6 Consideration for whether reservoircoperating rules in the R eservoir Management 

Plan need to be adjusted to consider biodiversity issuesb given the size and volume of 
the proposed reservoir. 

6 The BMP must also provide clear instructions as to how it will be monitoredb 
evaluated and updatedb since it represents an ‘adaptive management’ approach. ฀ 

6 Using the Adaptive Management process as a guideb develop an appropriate and 
detailed methodology and program for managing the key biodiversity issues. This 
should include (but is not limited to):  

o A clear strategy for biodiversity managementb with objectives and policies. ฀ 
o Organisation of the stakeholder group – who will be involvedb their roles and 

responsibilitiesb how the group will workb etc.   
o A detailed plan and methodology for consultation and engagement with locals and 

the construction workforce. ฀ 
o R estoration plan and ‘no net loss biodiversity plan’ for areas to be returned to their 

natural stateb with mapsb planting plans (speciesb program of plantingb source of 
plants)b budgetsb etc. ฀ 

o Methodologies for protecting the ‘species of interest’ and ‘habitats of interest’. 
Detailed methods for translocation (if relevant)b protection measures during 
construction and operationb including a programb required expertise and 
resourcesb schedules and budgets for each species / habitat. ฀ 

o Detailed design of trap and haul system for upstream migration 
o Detailed monitoring programmes and budgetsb including Algae Macrocinvertebrate 

and F ish Monitoring Plan. ฀ 
o S cope of works for completing further studiesb including baseline and followcup 

algae and macrocinvertebrate studiesb study of the efficacy of fish passage during 
operation and potential need to adjust operation of fish passage facilities or 
redesignb etc. ฀ 

                                                        
1 Imagery with 10cm resolution may be available from the E uropean S pace Agency.    
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o An overall program showing critical paths and key milestonesb acknowledging the 
project’s overall construction and operational program. ฀ 

As a minimumb the BMP should be structured as follows:  

6 E xecutive S ummary 
6 Methodology 
6 Biodiversity Context 
6 Priority Biodiversity Features 
6 Biodiversity Objectives and Targets 
6 R ecommended Management Actions (legal requirements; biodiversity actions; 

responsible parties; etc.) 
6 Implementation Mechanism 
6 Monitoring and Surveillance (including adaptive management process) 
6 Budgets and Timelines 
6 Internal and E xternal R eporting 
6 R eferences 
6 Appendices (maps; photo documentation; etc.) 

5.3. INS TR UCTIONS  / INFOR MATION FOR  UPDATING E S MP  AND 
S UBcPLANS  

Provide instructions and / or detailed information necessary to update relevant sections in the 
TR HDP E S MP frameworkb and related subcplansb and to the overall project plan that may 
affectb or relate tob the BMPb such as:  

6 Key milestones and critical paths for the project program (particularly with regard to 
land clearanceb significant earthworksb and reservoir filling. ฀ 

6 Monitoring datab methodologiesb and programs. ฀ 

6 Construction mitigation measures that relate to biodiversity management.฀ 

Tasks may include:  

6 Preparing a technical report with clauses and sections to be inserted into the E S MP 
framework and subcplans. ฀ 

6 Meetingsb presentations and / or workshops with TR HD POb KWater (E PC Contractor) 
and construction contractors to explain and discuss the crosscovers with the E S MP and 
subcplans. ฀ 

The relevant subcplans which may be influenced by the BMP include:  

6 Operation and Maintenance Plan 

6 Emergency Preparedness Plan 

6 Cultural Heritage Management Plan  

6 Community Health and Disease Vector Management Plan 

6 Construction E nvironmental and S ocial Management Plan (C E S MP) 

6 Influx Management Plan 

6 Waste Management Plan 

6 Hazardous Materials Management Plan 
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6 Spill Prevention and E mergency R esponse Plan 

6 Forest C learance Plan 

6 Watercourse Crossing Management Plan 

6 Spoil and Topsoil Management P lan 

6 Drainageb E rosion and S ediment Control Plan 

6 R eservoir Preparation Plan 

6 Drill and Blast Management Plan 

6 Accidents and Malfunctions Plan 

6 Air Quality Management and Dust C ontrol Plan 

6 S tormwater Management Plan 

6 Point S ource Pollution Management Plan 

6 Postcconstruction R ehabilitation and R evegetation Plan 

6 Operations E nvironmental and Social Management Plan (OE SMP) 

6 R eservoir Management Plan 

6 Suspended S ediment Monitoring Plan 

6 Water Quality Monitoring Plan 

5.4. TR AINING  

Provide training and materials for a training programb including:  

6 Deliver at least four training sessions as follows:  

o TRHDP PO and KWater (EPC Contractor) environmental staff and senior project 
managers ฀ 

o Contractors’ environmental staff and senior project managers ฀ 
o Two ‘Training the trainers’ workshops ฀ 

6 Develop a training module (presentation slidesb hand outsb notes for the trainersb etc.) 
for TR HDP POb KWater and the Contractors to use to train their staff on the issues and 
how to implement the BMP.  

5.5. C OMMUNITY  C ONS ULTATION AND E NGAGE ME NT 

Prepare community consultation and engagement materials. Develop an ongoing awareness 
and community engagement campaign for S PC to deliver. Written materialsb methodologyb 
communication methods and delivery program.  

6. DE L IVE R ABLE S   

The following deliverables will be provided under the BMP contract: 

6 Issues and Options report.  

6 Biodiversity Management P lan  

6 Training module for Biodiversity Management Plan  
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6 Three training workshops completed  

6 Technical report recommending relevant changes to the E S MP and other subcplans.  

NOTE : The BMP report should be presented by the Consultants in a draft form to a meeting 
of S PC and TR HDP PO staff (which may also be attended by Word Bank representatives) 
within two weeks of submission of the report. A final report shall be prepared based on 
comments and recommendations received during the meeting.  

7. INDIC ATIVE  PR OGR AM  

There is some urgency with the timeframe to ensure that the BMP is operative prior to 
mobilization of the E PC Contractorb and especially before mobilization of the contractor that 
will construct the access road. An indicative program is provided below:  

 

 

 

Indicative deliverable / output  Details   E stimated timeline 
from engagement  

Kick off meeting  

Meet with S PC b TR HD PO and World 
Bank representatives to confirm the 
programb deliverablesb outputsb 
information requirementsb site visit 
logisticsb etc.  

 
1 week  

S takeholder consultations  
As required throughout the programb 
but at least one to be completed prior 
to the Issues and Options R eport.  

 
2 weeks  

S ite visit  Familiarity site visit to project area.   
2 weeks  

Issues and Options report  
R eport discussing issues and options 
for biodiversity managementb and 
clear recommendations for the BMP.  

3 weeks  

Community consultation  
Engage with community leaders and 
local groups and consult about the 
BMPb if required.  

 
4 weeks 

  

Draft BMP and technical report  

A draft BMP with detailed program 
and methodology and draft 
budgets.฀ 
Draft technical report outlining 
recommendations for updates to the 
ES MP framework and other subc
plans.  

2 months  

Draft training module materials 

Proposed training methodb list of 
potential attendeesb locationb 
logisticsb training materials (draft 
slidesb hand outsb notes for trainersb 
etc.) 

2.5 months  

 
F inal BMP and technical report  

F inal BMP encompassing comments 
from S PC b TR HD POb World Bankb 
and other key stakeholders.  

3 months  
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Four training workshops 
completed.  

Training environmental staff and 
senior project managers. Training 
trainers.  

4 months  

 
Awareness campaign  

Develop an ongoing awareness and 
community engagement campaign 
for S PC to deliverb including 
preparation of materials and delivery 
program.  

4.5 months  

8. E XPE R TIS E  R E QUIR E D  

E xperts must have international experience in the protection and restoration of forest habitatsb 
in particular experience with the species listed in this TOR b and with the lowland and montane 
forest habitats of Guadalcanalb S olomon Islands. The consultants will form a team they 
consider appropriate for the tasks in the TOR . One individual may have the expertise to 
carry out more than one role or all roles . The following table is intended to be a guide of 
the possible core team. 

Team member Minimum experience R ole 

Lead ecologist (1) / 
Project Manager 

15 years of ecological assessment 
and / or conservation 
ecology;฀Project Management 
experience; experience preparing 
Biodiversity Management Plans; 
experience working in the 
Solomon Islands; at least 10 
years’ experience working 
internationally. 

Manage the team.฀Control the 
preparation of the reports. Lead 
contact with S PC.฀Coordinate 
meetings.฀Coordinate training 
workshops. Manage quality 
reviews. 

Terrestrial fauna 
biologist / forest 
ecologist (1) 

7 years’ experience in the 
conservation of terrestrial fauna 
ecosystems found in tropical 
forests of S outh Pacific Islands. 
Experience with invasive fauna 
management. 

Provide advice and 
recommendations on the 
management and protection of 
terrestrial fauna (amphibiansb 
reptilesb mammals)b and forest 
habitats. 

Avifuana biologist / 
ecologist (1) 

7 years’ experience in the 
conservation of birds in tropical 
ecosystems of S outh Pacific 
Islands. 

Provide advice and 
recommendations on the 
managementb protection and 
restoration of bird habitat. 

Aquatic biologist / 
ecologist (1) 

7 years’ experience in the 
conservation of aquatic 
ecosystems of S outh Pacific 
Islands 

Provide advice and 
recommendations on the 
management of riverine 
ecosystemsb fish passage 
facilities using adaptive 
management processes. 

 


