
HS_RefurbUpgrade

PK Pt_RUID

U3 IIR_PtID
FK1,U2,U1 EF_PtID

PRJ_NAME
OWN_NAME
PLT_NAME
PLT_STATE
UNITNAME
PRJ_TYPE
PRJ_KOFF
PRJ_STAT
PRJ_TIV
SCOPE
TURBINE
GNRATOR

HS_NSD_Inunda�on

PK NSD_InID

FK1,U1,U2 ReachID
ANSD_ac
VNSD_ac�
TNSD_day
CRITHABi
FISHESAi
FSHIUCNi
FISHPOTi
PROTLNDi
LOWNIDXi
LNDDESGi
NATPRKi
WSRi
Wqi
AWRAFTi
FALLSi
BOATRMPi
FISHACCi
S_WUSEi
G_WUSEi
URBANi
POPDENi
L_DAMSi
N_DAMSi
LD_IDXi

HS_NPD_Dam

PK NPD_DmID

U1 COMID
U2 NID_ID1

Lat
Lon
Dm_Nm
Dm_Own
CountyNm
CityNm
Postal
Water
Yr_Built
Storage
FedReg
esth

FK1,I2,I1 HUC_2
qyr
q01
q02
q03
q04
q05
q06
q07
q08
q09
q10
q11
q12
mwhyr
mwh01
mwh02
mwh03
mwh04
mwh05
mwh06
mwh07
mwh08
mwh09
mwh10
mwh11
mwh12
cf
mw

HS_E_StreamClass

PK FID

U1 COMID
GNIS_NAME
FTYPE
CUMDRAINAG
Size
Gradient
Confinemen
Substrate
Hydrology
Temperatur
HUC
mean_diam
TempC
Slope
Flow
Length_km
WaterBody
NHD_area
Stor1
DOR
Urban
Agr
Forest
OceanFlag
GrtLkFlag
DCI_up
NFHP
Fish
Mussel
Crayfish
Biota
Simple
Composite
Dist_Reach
Hydrol_prb

HS_EF_Tailwater

PK EF_TlID

FK1,I2,I1 EF_DmID
I3 NID_ID1

NID_ID2
NID_ID3
Water
Lat
Lon
LENGTHKM

U3 COMIDini
U2 COMIDend
U1 COMID

HS_EAHydroClass

PK EA_HCID

REGION
SUBREGION
BASIN
SUBBASIN
HUC_2
HUC_4
HUC_6

U1 HUC_8
ACRES
SQ_MILES
HU_8_STATE
HYDROCDOM1
HYDROSEC1
HYDROCDOM
HYDROCSEC
NUMCLASS
SHAPE_Leng
SHAPE_Area

HS_NSD_Environmental

PK NSD_EnvID

U1 ReachID
CRITHABd
FISHESAd
FSHIUCNd
FISHPOTd
PROTLNDd
LOWNIDXd
LNDDESGd
NATPRKd
WSRd
WQd
AWRAFTd
FALLSd
BOATRMPd
FISHACCd
S_WUSEd
G_WUSEd
URBAN_LC
POPDEN
L_DAMSd
N_DAMSd
LD_IDXd

HS_EAFedListedFish

PK EA_FLFID

REGION
SUBREGION
BASIN
SUBBASIN
HUC_2
HUC_4
HUC_6

U1 HUC_8
ACRES
SQ_MILES
HU_8_STATE
TOTAL_SP
ESA_E
ESA_T
ESA_C
ESA_SC
ESA_PE
ESA_PT
ESA_POPE
ESA_POPT
ESA_POPC
ESA_TE
ESA_ALL
IUCN_CR
IUCN_EN
IUCN_VU
IUCN_NT
IUCN_ALL
CONC_ALL
SHAPE_Leng
SHAPE_Area

HS_EAFishTraits

PK EA_FTID

REGION
SUBREGION
BASIN
SUBBASIN
HUC_2
HUC_4
HUC_6

U1 HUC_8
ACRES
SQ_MILES
HU_8_STATE
TOTALSP
NAT_SP
SERIAL
SERIAL_L
SEASON
SEASON_L
HAB_SC
HAB_SC_L
AREA
POTADROMY
PREFLOT
PREFLEN
SHAPE_Leng
SHAPE_Area

HS_MonthlyGen

PK MoGenID

FK1,U3,U1 EF_PtID
U2 EIA_PtID

Date
Pt_Nm
HYNetGen
PSNetGen
PSConsum
PSGross

HS_FleetIntel

PK FleetIntel_ID

FK1,U1,U4 EF_UnID
U2 EUCG_ID
U5 hydroAMP_ID
U3 GADS_ID

PctOwn
AD
A1_C
A1_L
A1_O
A2_C
A2_L
A2_O
I2DRG_C
I2DRG_L
I2DRG_O
I2EREG_C
I2EREG_L
I2EREG_O
I2PWR_C
I2PWR_L
I2PWR__O
ER3_C
ER3_L
ER3_O
ER1_C
ER1_L
ER1_O
ER5_C
ER5_L
ER5_O
ER2_C
ER2_L
ER2_O
ER4_C
ER4_L
ER4_O
LW1_C
LW1_L
LW1_O
LW2_C
LW2_L
LW2_O
FAV
I1DRG_C
I1DRG_L
I1DRG_O
I1EREG_C
I1EREG_L
I1EREG_O
I1PWR_C
I1PWR_L
I1PWR_O
M2_C
M2_L
M2_O
M1_C
M1_L
M1_O
I3DRG_C
I3DRG_L
I3DRG_O
I3EREG_C
I3EREG_L
I3EREG_O
I3PWR_C
I3PWR_L
I3PWR_O
O1_C
O1_L
O1_O
O2_C
O2_L
O2_O
O3_C
O3_L
O3_O
SPILL
EXI
GENI
Full_Cap
Oper_Head
TURB_HEAD
EventETime
EventSTime
CH
UCH
FOH
UFOH
MOH
UMOH
OMC_FOH
OMC_MOH
OMC_POH
PH
UPH
POH
UPOH
PuH
UPuH
RSH
URSH
SH
USH
TAH
TUH
TURB_CAP
HP_NUM
CBI
CB_INT
CBV
TURB_D
EventEDate
EventSDate
FRESH
T2_DATE
GEN_CAP
Cont_MW
UGDC
UGMC
Gross__MW
UNDC
UNMC
Net_MW
UNITCAP
GAG
UGAG
NAG
UNAG
PF
SI
TURB_SPEED
APPR
BATT_
CRANE
Dam_Type
ECG
EGV
EQUIP
EVAL
ES
EXC_TYPE
GEN_MANUF
GEN_MG
GOV
SWI
Purp
EventType
OWN_NAME
PLT_NAME
Prod_mode
CONT_REHAB
SA
TTP
T1_COM
T2_COM
T_MG
TUR_TYPE
Turbine_Type
MANUF
UNITNAME
UTIL
CRANE_tons
GATE_H
GATE_Weight
GATE_W
GATE_P
EXV
GENV
DO_Enhn
Fish_Hab
Fld_Cont
Flow_Rest
Oil_Cont
Plant_Prj
Pwr__House
Recre_Const
SPARE
Temp_Rest
Max_Com_Op_Yr
CISY
Actv_U
AcUS
ADJTIER1
AGC_U
ASSET_COUNT
AtUS
Cause_Code
HCI1
HCI2
HCI3
HCI4
HCI5
Cond_U
Cont_Plants
Cont_Staff
Cont_Units
DQI
HP_CODE
ECV_IMP
BATT_CELLS
PHASES
POLES
SW_TURNS
#_U
OPS
Pl_type
Reg_Code
Rmt_U
River
State
Status
TIER1
TIER2ADJ
U_NUM
HWF1
HWF2
HWF3
HWF4
HWF5

HS_SiteClassA�ributes

PK SiteClassID

FK2,U2,U3 ReachID
U1 COMID
FK1,I2,I1 HUC_6

gnis_name
streamorde
minelevsmo
slope
qa_ma
va_ma
wsareasqkm
rckdepcat
pctclayws
pctsandws
wq10clstrs
sed10clstr
gen10clstr
npd_count
npd_mw
grp1
grp2
grp3
grp4
grp5
grp6
grp7
fpsg10clst
dist2sub
state
supportrps
subregid
popchngsub
umct
unct
dmct
tmct
um2d
dm2d
tm2d
udor
d303_temp
d303_sdmnt
d303_ph
d303_ntrnt
d303_trbdt
d303_do
grndaccel
pctagcat
pctagws
kffactcat
kffactws
ieofcat
farmncat
pc�orwetcat
pc�orwetws
pc�mprv06cat
pc�mprv06ws
popdns10cat
pc�orripws
runoffws
qa_cv
elevdiffws
bficat
damundr
damdmd
huc2prcn�p
fnd10clstrs
boat_ramp
boat_ramp_undeveloped
fishing_coldwater
fishing_saltwater
awhuc6km
nrirechuc6km
popdns10huc6
rec10clstrs
nsd_count
nsd_mw
genclusterdef
wqclusterdef
sedclusterdef
fshclusterdef
fndclusterdef
recclusterdef
st_length

HS_NPD_Reservoir

PK NPD_RsID

FK1,I3,I1 NPD_DmID
I2 NID_ID1

res_dam_di
AreaSqKm
res_source
lat
lon
cordfrom
georef_dam

HS_EF_Turbine

PK EF_TrID

FK1,U1,U2 EF_UnID
U3 IIR_TrID

PLT_NAME
UNITNAME
UNITSTATE
UNITCAP
YEAR
MANUF
DR_INFO
TYPE

HS_PPA

PK PPA_ID

FK1,U2,U1 EF_PtID
Year
HMR_Regn
MedianP
10thPrcP
90thPrcP
AverageP
nobs

HS_NSD_Tailwater

PK NSD_TlID

FK1,U4,U3 ReachID
I1 HUC_10
U2 COMIDini
U1 COMIDend

GNIS_NAME
LENGTHKM
DamLon
DamLat
CRITHABt
FISHESAt
FISHIUCNt
FISHPOTt
PROTLNDt
LOWNIDXt
LNDDESGt
NATPRKt
WSRt
WQt
FALLSt
BOATRMPt
FISHACCt
S_WUSEt
G_WUSEt
URBANt
POPDENt
L_DAMSt
N_DAMSt
LD_IDXi

HS_EF_Plant

PK EF_PtID

FK1,I1,I3 EF_DmID
U1 COMID
I4 HUC_8

Lat
Long
ReEDSPCA
Pt_Type
OwType

U2 EIA_PtID
Status
Permit

I2,I5 FcDocket
Pt_Nm
Pt_Own
State
CountyNm
CityNm
HY_MW
HY_MWh
HY_Pf
PS_MW
PS_MWh
PS_Pf
Pt_OnYr
FcIssue
FcExpire
Pt_Mode
NERC
BAC
BAC_Nm
Sector
TDOwner

HS_mResFlowline

PK,FK1,FK2,FK3,FK4,FK5,FK6 COMID

HS_HUC_10

PK HUC_10

HS_EF_Dam

PK EF_DmID

U1 COMID
U2 FcDAMS_ID

Lat
Lon

I1 HUC_8
ReEDSPCA

U3 NID_ID1
NID_ID2
NID_ID3
Dm_Nm
Dm_Own
Postal
CountyNm
CityNm
Yr_Built
Dm_HT
Dm_LG
MaxSTO
Dm_Type
Dm_Pur
Water
Yr_cfs
Dm_DA
Dm_SA
Dm_RT
Dm_Mode
Dm_Div
Dm_DivLG

HS_MWChange

PK,FK1 MWChngID

U1 EIA_PtID
EIA_Year
HMR_Regn
MWChange
Category

HS_HUC_6

PK HUC_6

HS_HUC_2

U1 HUC_2

HS_EF_Rela�onalTbl

PK EF_RID

FK1,I3,I1 EF_PtID
FK2,I4,I2 EF_RsID

HS_EAWaterUse

PK EA_WUID

REGION
SUBREGION
BASIN
SUBBASIN
HUC_2
HUC_4
HUC_6

U1 HUC_8
ACRES
SQ_MILES
HU_8_STATE
POPDEN_SQK
HOUDEN_SQK
PRECIP_INC
PET_INCH
AQUA_WUSE
DOM_WUSE
GROUN_WUSE
IND_WUSE
IRRI_WUSE
LIVES_WUSE
MINE_WUSE
PUBL_WUSE
SURF_WUSE
THERM_WUSE
TOTFW_WUSE

HS_NSD_StreamReach

PK,FK2 ReachID

FK1,I2,I1 HUC_10
State

U1 COMID
GNIS_NAME
DamLon
DamLat
DamH_m
DamH_�
Tail_m
Pool_m
Length_m
Slope
QNHD_cfs
Q_ra�o
Q30_cfs
HQS
eff
PNSD_MW
QYR_cfs
QJan_cfs
QFeb_cfs
QMar_cfs
QApr_cfs
QMay_cfs
QJun_cfs
QJul_cfs
QAug_cfs
QSep_cfs
QOct_cfs
QNov_cfs
QDec_cfs
ENSD_MWh
EJan_MWh
EFeb_MWh
EMar_MWh
EApr_MWh
EMay_MWh
EJun_MWh
EJul_MWh
EAug_MWh
ESep_MWh
EOct_MWh
ENov_MWh
EDec_MWh
Cf_yr
Cf_Sp
Cf_Su
Cf_Fa
Cf_Wi
Div_NPipe
Div_D_�
Div_V_�s
Div_H_�
Div_P_MW

HS_NPD_Tailwater

PK NPD_TlID

FK1,U6,U4 NPD_DmID
U5 NID_ID

Water
Lat
Lon
LENGTHKM

U3 COMIDini
U2 COMIDend
U1 COMID

HS_HUC_8

FK1,FK2,FK3,FK4,U5,U4,U3,U2,U1 HUC_8

HS_Mi�ga�on

PK RecordID

Mi�ga�onID
FK1,I3,I1 EF_PtID

Mi�ga�on
T2_Category
T2ID
T1_Category
T1ID
State
County

FK2,I4 HUC08
HUC02
Water
FcIssue

I5,I2 FC_Dock

HS_EF_Unit

PK EF_UnID

FK1,I2,I1 EF_PtID
Lat
Long

U1 EIA_UnID
Gn_MW
Gn_Yr_IS
Re�reYr
RehabYr
Tur_Typ
Tur_Man
Tur_Spd
Tur_h
Tur_hp
Tur_MW

HS_EF_Reservoir

PK EF_RsID

FK1,I1,I2 EF_DmID
dam_distkm
Area_SQKM
res_source

HydroSource Data Model, Version 1 - Database Schema
A Relational Database System for U.S. Water Power 

HydroSource 
Data Component Description

HS_EF_Plant
Geospatial point locations and attributes of hydropower plants that are pre-operational, 
operational, and retired.

HS_EF_Unit
Turbine-generator units and attributes geospatially referenced to locations of Existing 
Hydropower Fleet Plants within the HydroSource Database.

HS_EF_Turbine
Data integrated from the Industrial Information Resources (IIR) Database on U.S. turbine 
installations.

HS_EF_Dam
Geospatial locations and attributes of pre-operational, operational, and retired hydropower 
dams in the United States.

HS_EF_Reservoir
Geospatial polygons of reservoirs impounded by Existing Hydropower Fleet Dams within the 
HydroSource Database.

HS_EF_Tailwater
Geospatial polylines of tailwaters below each Existing Hydropower Fleet Asset within the 
HydroSource Database.

HS_MonthlyGen
Monthly hydropower generation of  pre-operational, operational, and retired hydropower plants 
in the United States.

HS_RefurbUpgrade Data integrated from the IIR Database on refurbishment and upgrade investment projects.

HS_MWChange
Annual hydropower plant capacity changes from Energy Information Administration's (EIA) form 
860.

HS_PPA
Data integrated from the Federal Energy Regulatory Commission's (FERC) Form 1 data on 
power purchase transactions between electric utilities and hydropower plant owners.

HS_FleetIntel Alignment and correlation of fleetwide asset management databases.

HS_NPD_Dam Geospatial point locations of non-powered dams > 1 MW.

HS_NPD_Reservoir Geospatial polygons of reservoirs impounded by non-powered dams > 1 MW.

HS_NPD_Tailwater Geospatial polylines of tailwaters below each non-powered dam > 1 MW.

HS_NSD_StreamReach
Geospatial point locations of New Stream-Reach Development (NSD) potential within stream-
reaches.

HS_NSD_Inundation
Geospatial polygons of reservoirs impounded by locations of NSD Stream-Reach within the 
HydroSource Database.

HS_NSD_Tailwater
Geospatial polylines of tailwaters below each NSD Stream-Reach within the HydroSource 
Database.

HS_NSD_Environmental
Environmental attributes geospatially associated with the NSD Inundated Area, NSD Stream-
Reach, and NSD Tailwater layers within the HydroSource Database.

HS_SiteClassAttributes

Attributes compiled from multiple layers geospatially referenced to NHDPlus v2 stream-reach 
data hosted within the Standard Modular Hydropower (SMH) Explorer, a geovisual analytics 
platform that empowers user-guided energy-water-environment-module data analysis and 
inquiries in support of ORNL's SMH research project. 

HS_Mitigation
Mitigation requirements and associated licensing information collated from FERC hydropower 
licences issued from 1998 through 2013. 

HS_E_StreamClass
The Eastern Stream Classification (ESC) is a characterization of the biophysical settings of 
stream environments including hydrology, temperature, geomorphology, and disturbance 
regimes. 

HS_EAFedListedFish
Maps of fish species listed under the Endagered Species Act (1973) or by the International 
Union for the Conservation of Nature (IUCN) per 8-digit Hydrologic Unit Code (HUC-8) created 
as part of the DOE/ORNL NSD Resource Assessment.

HS_EAFishTraits Maps of fish traits per HUC-8  created as part of the DOE/ORNL NSD Resource Assessment. 

HS_EAHydroClass
Maps of hydrologic classes per HUC-8 created as part of the DOE/ORNL NSD Resource 
Assessment.

HS_EAWaterUse
Maps of estimated water use (2005), population density, housing density, precipitation, and 
potential evapotranspiration per HUC-8 created as part of the DOE/ORNL NSD Resource 
Assessment.

HS_mResFlowline HydroSource medium resolution geospatial polyline.

HS_HUC_8 HydroSource HUC-8 geospatial polygon.

HS_HUC_6 HydroSource HUC-6 geospatial polygon.

HS_HUC_2 HydroSource HUC-2 geospatial polygon.

HS_RelationalTbl HydroSource relational table between the HS_EF_Plant and HS_EF_Reservoir layers.

HydroSource Database Entity-
Relationship

Diagram

Cross-walk to External Sources

Relationships are mapped 
among data components.

Layers are ascertained based ORNL’s lowest-level 
water power datasets to allow for scalable analyses.

Various linkages are established within the HydroSource Data Model, Version 1  for cross-
walking data to key external data sources.

Geospatial Point Layer

Geospatial Polyline Layer

Geospatial Polygon Layer

Non-Spatial Table

Time-Series

Relational Table

HydroSource Data
Component Type

Entity Relationship

Legend

Cross-walk 
Source Type

Public

Public and Non-Public 

Non-Public 

Potential Future Linkage

One to one (and only one)

One to zero or one

One to many

*Crosswalks are not yet available between components and sources. Extensive additional processing is required.

HydroSource 
Data Component 

Cross-
Walk ID

External 
Source Source Description

HS_EF_Dam FcDAMS_ID
HS_EF_Plant
HS_Mitigation
HS_PPA *FcForm1ID
HS_EF_Plant EIA_PtID
HS_EF_Unit EIA_UnID
HS_EF_Dam
HS_NPD_Dam
HS_RefurbUpgrade IIR_PtID
HS_EF_Turbine IIR_TrID

HS_FleetIntel EUCG_ID SO_EUCG The Electric Utility Cost Group's (EUCG) Hydroelectric Productivity Committee (HPC) Database containing hydropower performance and cost data.

HS_FleetIntel hydroAMP_ID SO_hydroAMP Hydropower Asset Condition Assessments (hydroAMP) from the U.S. Bureau of Reclamation (USBR) and U.S. Army Corps of Engineers (USACE).

HS_mResFlowline COMID
HS_HUC_8 HUC_8
HS_HUC_6 HUC_6

HS_HUC_2 HUC_2 SO_WBD The Watershed Boundary Dataset (WBD) defines the areal extent of surface water drainage to a point, accounting for all land and surface areas.

HS_HUC_8 HUC_8 SO_NRCS Watershed boundary data generated by the Natural Resources Conservation Service (NRCS).

HS_FleetIntel *GADS_ID SO_GADS
Reliability information for total unit and major equipment groups from the North American Electric Reliability Corporation's (NERC) Generating Availability Data System 
(GADS).

FcDocket

NID_ID1

SO_FERC

SO_EIA

SO_NID

SO_NHDPlus

The Federal Energy Regulatory Commission's (FERC) FERC DAMS Database (non-public), FERC eLibrary, and FERC Form 1.

Forms 860, 906, 920, and 923 from the Energy Informaiton Administration (EIA).

The National Inventory of Dams' (NID) congressionally authorized database documenting dams in the United States and its territories. NID is maintained and 
published by the U.S. Army Corps of Engineers (USACE) and contains information about dam's location, size, purpose, type, last inspection and regulatory facts.

Industrial Info Resources (IIR) Database containing information on power, energy, and industrial infrastructure markets. 

The National Hydrography Dataset Plus (NHDPlus) is a geo-spatial, hydrologic framework dataset built by the U.S. Environmental Protection Agency's (EPA) Office of 
Water, assisted by the U.S. Geological Survey. 
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