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TO:

FROM:

RE: Technical  Analysis-Aberdeen Faci l i t ies Drainage Contr :o1
Plan  ( rece ived 10-L7-88\ .  Anda l -ex  Resources ,  Centenn i .a l
Pro jec t .  ACT/007/019.  Fo lder  #2 ,  Carbon County

INTRODUCTION:

Th is  rev iew is  spec i f  i c  to  the  d ivers ions  (DD-4 ,  VD-4 ,  UD--5 ,
VD-1>, cuLverts (C-15, CD-7),  and sediment pond E proposed for:  the
deveLopment  o f  the  Aberdeen mine fac i l i t i es .  f t  does  no t  inc l .ude
the remainder of  the program reguLat ions such as recLamation
sed iment  pond des ign  (U-FU>,  water  mon i to r ing ,  channeL rec l -amat ion ,
and ex is t ing  s i te  d ra inage p lans  and s t ruc tu res .

TECIINICAL ANALYSIS:

I IMC 8L7 .43 f lvdrologic BaLance: Diversions

The app l ican t  p roposes  four  d ivers ions  fo r  the  Aberdeen mi .ne
fac i l i t i e3 -a rea .  t t rese  d ive rs ions  a re  dep ic ted  on  P la te  8  o f  the
MRP and are ident i f  ied as DD-4, VD-z,  UD-4, and UD-5. An addi . t ional-
d ivers ion  is  no t  iden t i f ied  in  the  des ign  ca lcuLat ions  and tex t  bu t
is  dep ic ted  on  P la te  8 .  Th is  d ivers ion  is  loca ted  f rom the  o f f i ce
fac iL i t ies  a rea  to  cu lver t  CD-6  a long the  o f f i ce  access  road.  Th is
d ivers ion  shouLd have a  labeL and des ign  and s iz ing  in fo rmat ion
shou ld  be  submi t ted .

The fol lowing comments refer to Plate 8 and the depict ion of
d ivers ions  and watershed boundar ies  :

D ivers ion  UD-4  ends  approx imate ly  300 f t .  ups t ream f rom
sed i rnent  pond E.  Th is  d ivers ion  shouLd be  ex tended to  the
watershed boundary  a t  the  in le t  to  cu lver t  C-14 or  the
watershed boundary  shou ld  be  rev ised to  dep ic t  th is  €Lrea
dra inage repor t ing  to  sed iment  pond E.
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The d i rec t ion  o f  d ra inage i rnmed ia te ly  up  the  main  access
road f rom cu lver t  CD-5  shou ld  be  dep ic ted .  I f  the  d : :a inage
f rom the  dep ic ted  road c ross ing  fo r  DD-3  a t  the  uppe: :  end
of  sed iment  pond C repor ts  to  cu lver t  CD-5 ,  the  wate : :shed
boundary  fo r  the  und is tu rbed dra inage repor t ing  to  pond E
shou ld  be  rev ised  to  inc lude  th is  a rea .

The watershed labe led  as  "und is tu rbed dra inage to  sed iment
pond E"  loca ted  up  canyon f rom cu lver t  C-14 appears  to  be
incor rec t .  A  la rge  por t ion  (nor thern )  appears  to  repor t  to
sedirnent pond C. The boundary should be revised or i t
d i ve rs ion  shou ld  be  dep ic ted  tha t  d i rec ts  th i s  d ra inage  to
sed iment  pond E.

The watershed located between cuLvert  CD-6 and C-LZ shouLd
be dep ic ted  and inc luded in  the  des ign  o f  sed i rnent  pond E.

The watershed areas  presented  in  Tab le  IV*3  and 34 ,  pages
I65-L67,  fo r  UD-4 ,  UD-5  and DD-4 appear  to  be  in  e r ro r .
Exac t  vaLues were  no t  d ig i t i zed  by  the  D iv is ion ,  bu t  us ing
an eng ineer rs  sca le  and assuming an  approx imate  t r ia r rgu la r
shape (P1ate  8) ,  the  fo l low ing  va lues  were  found:  UD-4  is
approx imate ly  5  ac res  (600  f t .  x  650  t t .12 ) ;  UD-5  i s
approx imate ly  L6  ac res  ( l - f50  f t .  x  1140  t t . lZ> ,  The  va lues
presen ted  in  tha t  Tab l -e  a re  3  .ZL  ac res  and  9 .  0  ac res  f  o r
UD-4  and UD*5 respec t ive ly .

S im i la r l y ,  the  hydrau l i c  leng ths  appear  to  be  in  e r ro r .
Sca led  va lues  fo r  UD-4  and UD-5 are  approx imate ly  600 f t .
and 1800 fee t  verses  250 f t .  and 800 f t .  as  p resentec l  in
Tab le  fV-3 .  The hydrauL ic  length  fo r  DD-4  was g iven as  200
f t .  wh ich  is  c lear ly  underes t imated ( re fe rence to  P la te
8) .  The  wate rshed  a rea  fo r  d ive rs ion  UD-2  i s  g iven  e ts  74 .2
acres  whereas  Append ix  0  and D iv is ion  ca lcu la t ions  resu l t
in  approx imate ly  55  acres .  The d is tu rbed area  fo r  DD-4  is
g iven  as  6 .02  ac res  (Tab le  IV -3A,  p .  L67> wh ich  resu l . t s  in
a  peak  f low o f  2L .9  c fs .  In  con t ras t ,  page  150 ,  sec t ion
2 .8 ,  g i ves  the  d is tu rbed  ac reage  fo r  the  p r imary  sp iJ . lway
des ign  as  11 .82  ac res  w i th  the  same peak  f low (2L .9  c fs ) .
C lear l y ,  d i sc repanc ies  ex is t .  Tha t  tab le  a lso  g ives  an
und is tu rbed  a rea  o f  36 .0  ac res  fo r  DD-4  des ign .  The
Div is ion  es t imates  th i s  a rea  to  be  on  the  o rder  o f  l : t  ac res
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The or i f i ce  f low ra t ing  tab les  in  Append ix  O appear  to  be  based
par t ia l l y  upon an  incor rec t  fo rmula .  The f  i r s t  fo imu la  i s  co : r rec t ,
however  the  fo rmul -a  g iven a t  the  bo t tom o f  the  page(s)  i s
incor rec t .  The va lue  g iven as  D shou ld  be  the  c i i cumterence o f  the
p ipe  fo r .we i r  con t ro l led  f l ow ca lcu la t ions .  check ing  the
ca lcu la t ions  shows tha t  the  d iameter  o f  the  p ipe  was-used as  D fo r
the  ca lcu la t ions .  For  example ,  E t  one f t .  o f  head the  we i r  f -Low
cont ro l  w iL l -  be  25 .9  c fs  and  the  o r i f i ce  con t ro l  f l ow w i lL  be  23 .64
c fs .  The  Tab le  p resen ts  the  f low as  7  .5  c fs .

Append ix  0  conta ins  des ign  in fo rmat ion  fo r  the  und is tu rbe< l
cu lver t  sys tem.  The app l ica t ion  prev ious ly  used a  curve  number  o f
70  fo r  these  des igns .  Th is  submi t ta l  u t i l i zes  a  cu rve  number  o f  65
for  the  rev ised des igns .  The submi t ta l  s ta tes  tha t  the  curve  number
I^7as  based upon s i te  v is i t  and l i te ra tu re .  The submi t ta l  shou l ld
inc l -ude  the  spec i f  i c  assumpt ions  used  in  the  CN de te rmina t ion  ( i .e . ,
watershed so i l  t ype  and hydro log ic  g roup,  vegeta t ion  type ,  anc l  to ta l
vegeta t ion  cover  va lues) .  Tex t  nar ra t i ve  on  page 156 d iscuss i lng
curve  number  se lec t ion  shou ld  cor respond w i th  va lues  used and
P lesen ted  in  the .des ign  ca lcu la t ions  and  tab les  ( inc lud ing  Append ix
0) .  The vegeta t ion  in fo rmat ion  shou ld  be  re fe renced to  t f ,e
vegetat ion survey data in the MRP.

IDLC j lT .  44 Hvdrol-oeic Balance :  Stream Channel Divers i  ons

The appl icant proposes to extend the exist ing bypass cul-vert
beneath  the  mine  fac i l i t i es  to  a  loca t ion  be low the-  in t i c ipa ted
d is tu rbance  assoc ia ted  w i th  the  Aberdeen  mine  fac i l i t i es .  

-peak  
f low

va lues  r^ re re  checked to  va l ida te  the  app l ican t ' s  va lues  .  The
Div is ion  va lues  fo r  10  y r .  -  24  h . r .  peak  f low events  fo r  a l l
watersheds  were  s l igh t ly  less  than those presented  by  the  app l ican t
(a t tached) .  The  D iv is ion  ca l -cu la t ions  were  per fo rmed us ing-a  CN o f
70  and  a  p rec ip i ta t ion  va lue  o f  L .82  inches . -  The  app l i can t ' s  f l ow
were  ca lcu la ted  us ing  a  CN o f  65  and  a  p rec ip i ta t ion -va1ue  o f  2 .25
inches .  To  ob ta in  the  des ign  f low va lue  fo r -cuLver t  C15,  pea l t  f low
va lues  were  rou ted  fo r  a l l  ups t ream watersheds .  The D iv is ion
ca lcu la ted  a  va lue  o f  46 .L  c fs  (SEDCAD sof tware)  and the  app l j . can t
p resen ted  a  va lue  o f  55 .0  c fs  fo r  the  des ign  f1ow.  Th is  des iE5n  w i l l
be  accep tab le  when  jus t i f i ca t ion  fo r  the  cu rve  number  se lec t i i i n  (65)
i s  submi t ted  and  approved .  The  ca lcu la t ion 's  us ing  a  cN o f  70  in
Append ix  0  shou l -d  be  removed f rom the  app l ica t ion . -
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I IMC 817.46  Hydro log ic  Ba lance:  Sed inenta t ion  ponds

.A s ing le  sed imenta t ion  pond (pond E)  i s  p roposed to  t rea t  the
dra inage f rom the  d is tu rbance assoc ia ted  w i th  the  Aberdeen Mi r re
fac i l i t i es  a rea .  A  manua l  decan t  s t ruc tu re  has  been  p roposed  to
decant  t rea ted  runof f  as  necessary .  The decant  i s  to  be  loca ted  a t
an  e leva t ion  o f  6956  fee t .  The  app l i ca t ion  con ta ins  d isc repanc ies
in  watershed boundar ies  and does  no t  g ive  an  accura te  e leva t ion  fo r
the  max imum sed iment  s to rage,  there fo ie ,  cornp l iance w i th  subsgc t ion
(d)  cannot  be  demonst ra ted .

.  fage  150 ,  sec t ion  2 .8 ,  p resen ts  the  regu i red  head  (under
o r i f i ce  con t ro l led  f l ow)  to  pass  the  peak  f low even t  as  2 .53  l l ee t .
PLa te  L3  dep ic ts  a  p r imary  sp i l lway  e leva t ion  o f  6960  f t . ,  an
emergency  sp i l lway  e leva t ion  o f  696L f t . ,  and  the  top  o f  the
embankment at  6963 feet.  This indicates the 10 yr.  -  24 ]nr .  event
! r i1 l  pass  th rough  the  emergency  sp i l lway  (6961-  f l . ) .  r t  a l so
ind ica tes  the  pond dgq ign  w i l l  no t  meet -  the  requ i rements  o f
subsec t ions  (g )  and  ( j ) .  I t  appears  as  i f  the -peak  f low va lues  used
are  conserva t ive  and tha t  the  requ i red  head va lue  assuming or j l f  i ce
f low is  in  e r ro r .  I t  appears  as  

- though 
the  app l ican t  used the  va lue

f rom the  o r i f i ce  f l ow s tage-d ischarge  re la t ions t r ips  g iven  in
Append ix  0 .  As  no ted  under  the  d iscuss ion  fo r  I IMC 8 I7 .43 ,  th j l s
tab le  appears  to  be  incor rec t .

The emergency  sp i l lway  des ign  is  based upon Mann ipg ls  equat ion .
Accepted  prac t ice  usua l ly  uses  the  fo rmula  Q =  CL(n ;  r ;5 .  f rowever ,
the  emergency-  sp i l l -way  des ign  presented  does  no t  con ta in  a  Maln ingrs
n  va lue  fo r  t l t "  g - rou ted  r ip rap .  The des ign  appears  to  be  baserd  u fon
the  s lope 3h : lv  wh ich  is  the  ou ts lope o f  the  embankrnent .  The des len
depth  shou ld  be  based upon^ the  l im i t ing  s lope across  the  sp i l ] -way  

-

crest  and the_design veloci ty should be based upon the maxlmum siope
(outs lope) .  Even so ,  us ing  the  va lues  presented  on  page 150 ernd
F igure  IV -6 ,  the  ca lcu la ted  dep th  o f  f l ow,  requ i red  s t iuc tu re  a rea ,
and ve loc i ty  va lues  are  in  e r ro r .  The cor rec t  in fo r rna t ion  is
requ i red  to  de te rmine  compl iance  w i th  subsec t ion  ( i )  o f  th i s
regu la t io r - r .  r t  was  a lso  no t i ced  (sec t ion  2 .8 ,  p .  150)  tha t  w i_ th  an
increase in  the  peak  f low f rom 28 c fs  fo r  pond n  to  95  c fs  fo r  pond
E-PM and.us ing  the  same sp i l lway  s t ruc tu re ,  the  ve loc i ty  remain i  the
same a t  18 .53  fps .  Th is  i s  i rnposs ib le .  T t  i s  sugges ted  tha t  a
des ign  be  submi t ted  us ing  the  we i r  f low fo rmula  p iesented  a t  the
beg inn ing  o f  th is  paragraph.
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Page 98 ,  sec t ion  4 .9 ,  s ta tes
mines i te  w i lL  be  6 .4  ac res .  Th is
(11 .82  ac res ) .

the  d is tu rbed area  o f  the  Aberdeen
conf l ic ts wi th pages L42 an<l  L45

Div is ion  ca lcu la t ions  show tha t  a t  an  e leva t ion  o f  6954 f1 : - .  ( the
60 percent  sed i rnent  c l -eanout  e leva t ion ,  p la te  13) ,  the  ava i lab le
pond  capac i t y  i s  0 .57  ac - f t .  Th is  i s  Less  than  the  0 .709  ac -13 t .
va lue  p resen ted  in  sec t ion  2 .6  on  page  L42 .  Th is  va lue  i s
approvable,  but  the operator should be aware that th is value r . r i l l
Igqq i re  more  f requent  pond c leanout  than regu la t ions  requ i re .  p la te
13 dep ic ts  an  e leva t ion  o f  6954 t t .  fo r  the-sed iment  c l -6anout  1eve1
whi le  F igure  IV-4A dep ic ts  tha t  e leva t ion  as  the  max imum sed inent
1eve1. .  Page 1-45  incor rec t ly  s ta tes  the  max imum sed iment  des ign
e leva t ion  i s  dep ic ted  on  P la te  13 .  These  d isc repanc ies  shou l i i  be
cor rec ted  and cor rec t  e leva t ions  fo r  the  60  percent  c leanout  and
maximum sediment storage should be submit ted.  The development of  a
s tage-vo lume curve  fo r  the  pond is  cons idered to  be  the  eas ies t
means to  de termine these va lues  and demonst ra te  compl iance w i th  th is
regu la t  ion  .

The watershed boundary  to  sed iment  pond E is  unc lear .  Spec i f i c
concerns  have been prev ious ly  d iscussed-under  IJMC 817.43  o f  i t r i s
review. Pond runoff  voLumes and design peak f low vaLues have not
been eva l -ua ted  a t  th is  s tage o f  the  rev iew due to  these conce l :ns .
Add i t iona l l y ,  as  d iscussed in  I rMC 8L7.43 ,  the  und is tu rbed cur \ /e
number  used fo r  the  ca lcu l -a t ion  o f  the  d ivers ions  (65)  d i f fe rs  f rom
the und is tu rbed curve  number  fo r  the  pond des ign  (70) .  The use o f
70  w i l l  be  acceptab l -e  i f  the  65  can be  adequate ly  jus t i f ied  ar r
p rev ious ly  d iscussed .

The  s ize  o f  the  an t i seep  co l la rs  i s  no t  spec i f i ed  in  the  p1an .

The . tgp  w id th  o f  the  embankment  i s  p roposed  to  be  10 .0  f t , ,
(P l -a te  L3)  wh ich  exceeds  9 .6  f t .  as  requ i red  by  subsec t ion  (1 ) .  The
combined s ides lopes  neet  the  requ i rements  o f  subsec t ion  ( rn ) .  The
po ld  w i l l  be  inspec ted_quar te r l y  (sec t ion  2 .2 -5 )  as  requ i red  by
subsec t ion  ( t ) .  lage  L02 commi ts  to  rnon i to r ing  the  d iJcharge in to
! tg  po ld  and re ta i { r ing  thg  pond un t i l  the  dra inage meets  s ta te  and
federa l  water_qua l i t y  l im i ta t ions  and the  revegeta t ion  requ i rements
are  met  (conp l ies  w i th  subsec t ion  (u ) ) .
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