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1 Resumen ejecutivo 

A continuación se presentan los resultados del  informe trimestral  consol idado 
comprendido entre Mayo a Jul io  de 2017, el  cual  incluye los  componentes de 
cal idad del aire:  material  part iculado, metales en materia l  part iculado, gases de 
combustión y niveles de presión sonora. Asimismo la cal idad del agua,  
sedimentos,  cal idad de efluente,  v ibraciones,  geoquímica de roca y salud y 
seguridad ocupacional.  Lo anterior en cumplimiento a  la  resolución 549-
2012/DIGARN/ODGR/hapc del Minister io de Ambiente y Recursos Naturales.  

1.1 Cal idad del aire  

Un total  de nueve estaciones fueron monitoreadas para determinar la  
concentrac ión de PM1 0 y niveles de presión sonora. Además se monitorearon siete  
estaciones para medir concentración de metales en PM 1 0,  sól idos sedimentables  
totales y gases de combust ión.  

Los valores de PM1 0 registrados durante e l  monitoreo (7.9 a 37.87 µg/m3),  se  
encuentran dentro de los valores máximos permisibles,  conforme a los valores 
establec idos por la EPA, el  Banco Mundial  (150 µg/m 3) y conforme a lo establecido 
en la l ínea base. En cuatro de s iete estaciones se registró presencia de mercurio .  
Sin embargo la concentrac ión reportada se  encuentra por encima del l ímite de 
detección del  método.  

Los valores de partículas sedimentables totales se  encuentran entre 4.90 a  11.03 
g/(m 2 x 30 días),  los cuales corresponden a las estaciones EA-2B y EA-4A 
respectivamente. Ningún registro se encuentra por arriba del  valor máximo 
registrado durante e l  establec imiento de la l ínea base.  

Los valores de gases  de combustión se encontraron por debajo del  l ímite de 
detección del  método en todas las estaciones para SO 2 (<13µg/m 3) y NO 2  (<9  
µg/m 3).   

Los niveles  de presión sonora registrados en las estaciones ER-1,  ER-2,  ER-3,  ER-
4A, ER-5A y ER-7A presentaron valores de promedio diurno y nocturno dentro de 
los valores mínimos y máximos registrados en el  establecimiento de la l ínea base, 
a excepción de las mediciones en promedio diurno de Mayo en la estación ER-2,  lo 
registrado en Mayo en la estación ER-4A en promedio diurno y nocturno, y  lo 
registrado en Mayo, Junio y Jul io en la estación ER-7A.  

 

 



PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

I N F O R M E  D E  M O N I T O R E O  A M BI E N T A L        21-2 017  

2  

1.2 Cal idad del agua 

Se monitorearon 11 estaciones de agua superficial ,  5 estaciones de agua 
subterránea (manant iales),  2  estaciones de pozos de producción y 10 estaciones 
de agua en pozos de monitoreo ubicadas en el  AID del  proyecto. Del contro l  de 
cal idad (blancos de campo) se obtuvieron resultados confiables tanto en la  
manipulac ión de las muestras como en los resultados de los anális is .  El  agua 
superfic ial  (SW) ,  subterránea (GW)  y  los pozos de monitoreo (MW)  presentaron 
un pH alcal ino y dentro del  rango establec ido por la USEPA para la salud humana.  
No se detectó mercur io y cianuro total  en ninguna categoría de agua (SW, GW y 
MW). Se registraron sól idos suspendidos totales en SW y MW y los resultados 
encontrados están por debajo de lo establecido por las guías del  banco mundial  
(50 mg/L).  Se detectaron cloruros en SW, GW y MW, todos los valores por debajo 
de lo suger ido por la USEPA (250 mg/L).  Se detectó arsénico en todas las  
categorías de agua (SW, GW y MW) y todos los resultados se encontraron por 
debajo de los establecido por la USEPA (0 .01 mg/L) y  dentro del  rango registrado 
durante el  establecimiento de la l ínea base.  

1.3 Sedimentos 

Se monitorearon 11 estaciones ( las mismas de agua superf icia l) .  No se detectó 
cianuro en ninguna de las estac iones muestreadas,  a excepción de la estación 
SED-7. El  mercur io se registró en todas las estaciones,  en concentraciones por  
debajo de lo establecido (25 mg/kg) para la disposición de lodos en e l  suelo 
establec idos por el  Acuerdo 236-2006. Las  concentrac iones de Cadmio, Cromo y 
Plomo registradas están por debajo de los valores guía.  Todas las estac iones 
muestreadas registraron concentrac iones de Arsénico menor al  valor suger ido (50 
mg/kg) por el  acuerdo 236-2006. 

1.4 Cal idad del efluente 

Del control  de cal idad (blancos de campo) se obtuvieron resultados confiables  
tanto en la  manipulac ión de las  muestras como en los resultados de los anál is is .  
Los resultados obtenidos durante las descargas de la planta de tratamiento 
durante el  tr imestre cumplen con el  Acuerdo Gubernat ivo 236-2006 para entes  
generadores nuevos.  

1.5 Vibraciones 

En total  se registraron 421 voladuras en tres estaciones de monitoreo. Todas las  
voladuras registradas se encuentran por debajo de los l ímites de detección del  
equipo (2.5  mm/s);  el  cual  inc luso es menor a l  l ímite a  partir  del  cual,  las  
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vibrac iones inducidas  por voladuras (50.8 mm/s),  pueden ocas ionar daños según 
la norma establec ida por United States Bureau of Mines.  

1.6 Geoquímica de roca 

Se anal izó el  pH en pasta de 15 muestras de material  extraído de los túneles.  Las  
lecturas de pH en pasta obtenidas de las muestras  de materia l  extraídas de mina 
subterránea fueron alcal inas,  lo  que indica que no hay indic ios de un potencia l  de 
generación ác ida dentro los túneles.  

1.7 Salud y seguridad ocupacional  

Los resultados obtenidos en los niveles  de pres ión sonora para ambientes 
laborales,  indican que se está por debajo de los l ímites de nivel  de sonido 
ponderado “A” acorde a OSHA para 24 horas (82-83 dBA)  y los resultados de 
partículas respirables  en las estaciones de monitoreo, cumplen con el  rango de 
aceptación que el  fabr icante establece basado en el  equipo marca 3M código 7502 
y f i ltro 3M código 60926 Homologación NIOSH.  
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2 Introducción 

A continuación se presenta al  Minister io de Ambiente y Recursos Naturales  
(MARN) ,  el  informe trimestral  de monitoreo ambiental  del  Proyecto Minero 
Escobal (el  Proyecto)  basado en lo s iguiente:  

A.  Resultados obtenidos durante los monitoreos ambientales referente a la 
cal idad del aire (material  particulado, gases de combustión y niveles de 
presión sonora),  ca l idad de agua, v ibrac iones,  salud y seguridad ocupacional y  
geoquímica de roca l levados a cabo durante los meses de Mayo a Jul io de 
2017. 

Esto como parte de los compromisos ambientales de Minera San Rafael ,  S.A.  
( la Empresa)  en base a la resolución 549-2012/DIGARN/ODGR/hapc, inciso B,  
el  cual  se lee:  “La entidad MINERA SAN RAFAEL, SOCIEDAD ANÓNIMA, deberá 
continuar real izando los monitoreos en base a lo descrito en cada una de las  
resoluciones ci tadas en el  primer considerando (4590-2008/ELER/CG),  (262-
2011/ECM/caml),  (3061-2011/DIGARN/ECM/beor),  l levando su respect ivo 
registro y presentar los resultados de los  monitoreos de cada uno de los 
proyectos de forma tr imestral”.  

  Proyecto de Exploración Minera Oasis ante el  MARN con base en la 
resolución 4590-2008/ELER/CG, compromiso número VI I;  el  cual  se lee:  
“ l levar un monitoreo mensual  de la cal idad de aire y niveles  de ruido en el  
Área de Influencia Directa (AID)  y  presentar resultados mensualmente al  
MARN.”  

  Proyecto de Túneles de Exploración Minera Oasis ante e l  MARN con base 
en la resolución 262-2011/ECM/caml,  compromiso número XI I;  el  cual  se 
lee:  “Continuar con e l  programa de monitoreo de la cal idad del agua y 
aire,  implementado desde 2008.”  

 Proyecto Minero Escobal ante el  MARN con base en la resolución 3061-
2011/DIGARN/ECM/beor,  compromisos número I I I  y  número VI;  los cuales 
se leen:  “La Empresa deberá de implementar el  p lan de monitoreo 
ambiental  descrito en capítulo 13 y cumplirá con los l ímites establecidos 
por el  MARN,  además de l ineamientos internacionales  como Banco 
Mundial,  Corporación Financiera internacional (CFI ) ,  Agencia de 
Protección Ambiental  de los Estados Unidos (USEPA) ,  Organización 
Mundial  de la Salud (OMS)  y  Administración de la Salud y Seguridad 
Ocupacional (OSHA) ,  según e l  componente que sea monitoreado…” y 
“Llevar un registro documentado del caudal bombeado de los pozos de 
abastecimiento y del  agua bombeada desde los túneles hacia las pi letas,  
así  como de las descargas y los parámetros de descarga…”.  
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B. Resultados de calidad de agua y de calidad de aire, como parte de los compromisos 
ambientales de la empresa ante e l  MARN con base en la resolución 3061-
2011/DIGARN/ECM/beor,  compromisos número XXXI;  el  cual  se  lee:  “Presentar  
los informes de monitoreo de la cal idad del  agua de los cuerpos naturales de 
agua potencialmente afectados por las activ idades del  proyecto y de la cal idad 
del aire a este Ministerio en forma anual.”  

C. Copia de registro documentado del caudal bombeado desde los túneles hacia la planta de 
tratamiento y de su descarga hacia la Quebrada Escobal, como parte de los  
compromisos ambientales de la empresa ante el  MARN con base en la 
resolución 3061-2011/DIGARN/ECM/beor,  compromisos número VI;  el  cual  se 
lee:  “ l levar un registro documentado del caudal bombeado de los pozos de 
abastecimiento y del  agua bombeada desde los túneles hacia  las pi letas,  as í  
como de las descargas y los parámetros  de descarga, remitiendo a este  
Minister io una copia mensual de estos registros.”  

D. Resultados del  monitoreo ambiental  como parte de los compromisos de la  
empresa ante el  MARN con base en la resolución 05801-
2016/DIGARN/DCA/OBT/rdor,  compromiso número XII I ;  e l  cual  se lee:  “Cumplir  
f ielmente y a cabalidad con los compromisos adquir idos en la Resolución 
Aprobatoria No. 3061-2011/DIGARN/ECM/beor,  de fecha 19 de octubre de 
2011, referida al  proyecto original  denominado Proyecto Minero Escobal…”  

Todos los procedimientos y métodos analít icos presentados en el  s iguiente 
reporte,  pueden consultarse en las versiones previas a  estos informes 
trimestrales .  E l  contenido del  presente informe corresponde a la evaluación de los  
s iguientes componentes ambientales.  

• Calidad de Aire:  Se monitorearon nueve estaciones ubicadas dentro del  
área de Influencia (AI )  del  proyecto para medir  la  concentración de 
material  particulado igual o menor a  10 micrómetros (PM1 0 ) ,  en 
microgramos por metro cúbico (µg/m3) .  También se monitorearon siete  
estaciones para medir la concentrac ión de metales en PM 1 0 ,  sól idos  
sedimentables totales  (PST ) ,  y  gases de combust ión:  dióxido de azufre (SO 2)  
y  óxidos nitrosos (NOx ) .  

• Calidad de Presión Sonora:  Se monitorearon nueve estaciones ubicadas 
dentro del  ID del  proyecto, para determinar los niveles de pres ión sonora,  
en decibeles escala A (dBa)  y  respuesta lenta.  

• Calidad de Agua:  Se tomaron muestras en 11 estaciones de agua superficia l ,  
5  estaciones de agua subterránea (manantiales),  2 estaciones de pozos de 
producción y 11 estaciones de agua en pozos de monitoreo ubicadas en el  
AID del  proyecto. La estación SW-5 no fue monitoreada durante el  
tr imestre,  para evitar confl ictos sociales .  
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• Sedimentos:  Se tomaron muestras  de sedimentos en las mismas estaciones 
de agua superfic ial  ubicadas en e l  AI  del  proyecto. La estación SED-5 no fue 
monitoreada durante el  tr imestre,  para evitar conf l ictos sociales .  

• Calidad de Efluente:  Se tomaron muestras  mensuales en el  efluente de la  
Planta de tratamiento de aguas proveniente de túneles y  del  agua 
contenida en la pi leta de cumplimiento ambiental.  En el  anexo 11.2 se 
presenta una copia de los registros diarios;  a parti r  del  12 de Jul io de 2017 
la planta de tratamiento de aguas proveniente de los túneles dejó de 
funcionar,  debido a  la  suspensión temporal  de la  l icencia de explotación de 
Minera San Rafael.  

• Vibraciones:  Se  instalaron tres  medidores de vibraciones,  los cuales  
registraron la velocidad de part ícula durante cada una de las voladuras.  En 
total  se registraron 421 voladuras durante los meses de Mayo a Junio de 
2017. Solo se lograron real izar esas medic iones,  debido a la suspensión 
temporal  de la l icencia de explotación de Minera San Rafael.  

• Geoquímica de roca estéri l :  Se analizó el  pH en pasta de 15 muestras de 
material  extraído de los túneles hasta Junio de 2017, lo anterior debido a la  
suspensión temporal  de la l icencia de explotación de Minera San Rafael .  

• Mediciones de Seguridad y Salud Ocupacional:  Se anal izaron se is  estaciones 
de monitoreo de pres ión sonora,  tres estac iones de materia l  particulado y 
se presenta un extracto de las mediciones rutinar ias de gases para  
determinar ácido sulfhídrico (H 2 S).  

• Copia de registro documentado del caudal  bombeado de los pozos del  agua 
bombeada desde los túneles hacia las pi letas.  En e l  anexo 12.1 se  presenta 
copia de las lecturas diar ias de f lujómetros y los cálculos real izados para 
determinar los caudales bombeados del  portal  Este y el  portal  Oeste,  
durante los meses de Mayo a Jul io de 2017.  

• Copia de registro documentado del anális is  In S itu y kit  de Cianuro de 
efluentes.  En e l  anexo 12.2 se presenta copia de las lecturas diar ias  de 
parámetros In S itu  (pH, temperatura,  conductividad y turbidez),  así  como 
los resultados obtenidos con el  Kit  de Cianuro (método colorimétrico) y  
resultados de muestras enviadas al  laboratorio ACZ para la veri f icación del  
método colorimétrico,  durante los meses de Mayo a Jul io 2017. A partir  del  
12 de Jul io de 2017 la planta de tratamiento de aguas proveniente de los  
túneles  dejó de funcionar,  debido a  la suspensión temporal  de la l icencia de 
explotación de Minera San Rafael.  
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3 Condiciones Ambientales 

En el  Cuadro 3-1 se describen algunos parámetros meteorológicos en el  área del  
Proyecto y de la Figura 3-1 a la Figura 3-3 se representa la dirección del v iento 
durante Mayo a Jul io de 2017. 

Cuad ro 3-1 :  Cond ic ion es  meteorológ icas ,  Proy ecto Min ero  Escob al  

Temperatura 
(oC) 

Velocidad del viento 
(km/h) 

Ráfagas 
(km/h) 

Humedad relativa 
(%) 

Precipitación 
(mm) 

Max Min Media Max Min Media Max Max Min Media Total 
Mayo 2017 

29.4 14.9 21.1 23.9 0.2 2.1 42.6 100 0.8 83.9 220.4 
Junio 2017 

28.2 15.1 20.1 15.7 0.2 1.3 21.2 100 26.8 89.4 363.3 
Julio 2017 

29 14.9 21.2 18.7 0.2 4.9 29.1 100 7.2 77 159.1 

°C  =  g ra do s  ce nt í gra do s.  Km/ h =  k i lóm et ros  por  ho ra .  %  =  porc en ta j e .  mm =  mi l ím et ros .  Ma x =  
va lor  má x imo.  Mi n =  v a lo r  mí ni mo.  F ue nt e :  M SR,  20 17.  

 

Durante el  t r imestre se registró una temperatura promedio de entre los  20.1˚  a  
los 21.2˚C y en el  mes de Jul io se registró la menor precipitación (159.1 mm). El  
mes que mayor humedad relat iva promedio presentó fue Junio con 89.4% y el  mes 
que en promedio presentó la mayor veloc idad de vientos  fue Junio con 1.3 km/h.  
En la Fotografía 3-1 se muestra la ubicación de la estación meteorológica,  donde 
se registran las condic iones ambientales que se reportan.  

 
Fotograf ía  3 -1 :  E stac ión  meteorológ ica  E scobal ,  San Rafael  Las F lores,  Santa Rosa  

F ue nt e:  M SR,  201 7.  
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Como se puede observar en la Figura 3-1,  Figura 3-2  y F igura 3-3 la predominancia 
de los vientos del  t r imestre de Mayo a Jul io de 2017 fue de norte a sur.  

F igura  3-1:  Di rección d e l  v iento Mayo 2017,  Proyecto Min ero E scoba l  

DIRECCIÓN PRE DOMIN ANTE Y 
CLASIF ICACION DE L VIE NTO  

ESTACIÓN ME TEOROLÓGICA EL  E SCOBAL  
DEPARTAMEN TO DE AMBIENTE  

 
  

 

F ue nt e:  M SR,  201 7.  

 

 

 

LEYENDA 
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F igura  3-2:  Di rección d e l  v iento Junio  2017,  Proyecto Min ero E scoba l  

DIRECCIÓN PRE DOMIN ANTE Y 
CLASIF ICACION DE L VIE NTO JUNIO 

ESTACIÓN ME TEOROLÓGICA EL  E SCOBAL  
DEPARTAMENTO DE AMBIENTE  

 
  

 

F ue nt e:  M SR,  201 7.  

 

 

 

LEYENDA 
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F igura  3-3:  Di rección d e l  v iento Ju l io  2017,  Proy ecto Min ero E scoba l  

DIRECCIÓN PRE DOMIN ANTE Y 
CLASIF ICACION DE L VIE NTO 

ESTACIÓN ME TEOROLÓGICA EL  E SCOBAL  
DEPARTAMEN TO DE AMBIENTE  

 
  

 

F ue nt e:  M SR,  201 7.  

LEYENDA 
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4 Calidad de Aire 

4.1 Material  Particulado 

4.1.1 Sitios de Monitoreo 

En el  Cuadro 4-1 se enlistan las estaciones de monitoreo de material  part iculado 
(PM 1 0)  menor o igual  a 10 micrómetros,  local izadas dentro de los terrenos de la 
mina y en la jur isdicción de los centros poblados ubicados en el  área de inf luencia  
(AI )  del  Proyecto:  Los Planes,  La Cuchil la,  El  Fucío,  Sabana Redonda, Portón de los 
Ángeles y San Rafael  Las Flores.  La  ubicación de las estaciones de monitoreo de 
PM1 0 se presenta en la  Figura 4-1.  

Cuad ro 4-1 :  S i t ios d e monitoreo d e mater ia l  part i cu lado,  Proy ecto Min ero  E scobal  

Estación Coordenadas Altitud 
(msnm) Sitio Período línea 

base 
Periodicidad de monitoreo mensual 

EA-1A 805,797 1,601,582 1,417 Depósito de suelos, a inmediaciones de Aldea Los Planes 
Febrero 2009 a 

Mayo 2011 EA-2A 806,427 1,601,605 1,564 Aldea La Cuchilla 
EA-3 807,165 1,601,255 1,679 Área Este del proyecto, a inmediaciones de Aldea El Fucío 

EA-7A* 805,425 1,601,523 1,320 Al noreste de pileta de agua de proceso y pileta de 
cumplimiento ambiental, Jurisdicción de Aldea Los Planes 

No cuenta con 
línea base 

Periodicidad de monitoreo trimestral 
EA-1B 803,894 1,601,727 1,328 Poblado San Rafael Las Flores, cercano a Escuela No cuenta con 

línea base EA-3A 806,000 1,600,108 1,416 Aldea El Fucío 

EA-4A 805,142 1,599,903 1,360 Caserío El Portón de los Ángeles Enero 2011 a 
Abril 2011 

EA-5A* 804,352 1,600,408 1,339 Aldea Sabana Redonda, al sur-oeste del proyecto No cuenta con 
línea base 

EA-6 805,168 1,603,247 1,434 Al norte del Proyecto, ruta a Mataquescuintla Julio 2010 a Abril 
2011 

*S e i nc l uy e como  p er íodo  de l í ne a  b as e d e J u l io  20 10 a  A b r i l  201 1 la  in form ac ión re g is t ra da  e n  
las  e s tac io n es  EA -5  y  E A- 7 .  S i st ema d e coor d e na d as  pro yec ta da s  UTM,  DAT UM W G S84 .  M s nm :  
met ro s  so br e e l  n iv e l  de l  mar .  F u en t e:  M SR,  2 017 .  
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4.1.2 Resultados 

En el  Cuadro 4-2 se  presentan los resultados de PM1 0 durante los meses de Mayo a 
Jul io de 2017 y los resultados de laboratorio del  anális is  gravimétrico de f i ltros y 
los cálculos real izados para determinar el  PM 1 0  se presentan en el  anexo 12.3.1.  

Los valores de PM1 0  registrados durante el  monitoreo real izado en todas las  
local idades,  se encuentran dentro de los valores máximos permisibles,  conforme a 
los valores establecidos por la EPA y el  Banco Mundial  (150 µg/m 3) y dentro de los  
valores guía de la Organización Mundial  de la Salud (50.  µg/m 3).  

Cuad ro 4-2 :  Resu ltad os de PM 1 0,  Proy ecto Min ero E scobal  

Estación 
Norma* Guías* Línea Base Resultados 
USEPA1 Banco Mundial2 OMS3 Promedio Máximo Mínimo May-17 Jun-17 Jul-17 

(µg/m3) 
EA-1A 

150 150** 50 

24.36 89.95 3.67 27.87 27.45 6.24 
EA-1B NR NR NR 24.54 NA NA 
EA-2A 21.40 76.20 2.74 21.21 7.9 4.58 
EA-3 25.68 78.85 1.25 24.14 7.90 <1 

EA-3A NR NR NR 22.89 NA NA 
EA-4A 103.55 120.40 86.70 37.87 NA NA 
EA-5A 50.73¥ 104.80¥ 11.80¥ 29.12 NA NA 
EA-6 23.05 57.90 1.70 19.97 NA NA 

EA-7A 46.48¥ 115.90¥ 13.40¥ 17.06 27.87 16.22 

µg /m 3  =  m icro gr amo s  po r  me tro  cú b ico .  NR  =  cá lc ulo  No  Re a l i za do  por  fa l t a  d e da tos  de  l ín ea  
ba se .  NA  =  No  A na l i za do .  ¹ USEP A,  200 6.  Nor ma s nac i ona l e s  de  ca l i da d de  a i r e  amb ie n ta l  ( NA A Q S) ,  
40  C FR  pa rt e  50  (U S) .  ² G uí as  Ge n era l es  sob re Me dio  Am bi e nt e,  Sa l ud y  S e gu r i da d,  Co rpo rac ión 
F i na nc ie ra  In te r nac io na l ,  Gr u po  d e l  Ba nco  Mu n di a l  2007 .  ³ G uí a  d e Ca l i da d de l  A i re ,  O M S 2 005 .*  
L as  no rma s d e ca l i da d d e a i r e  am b ie nt a l  son los  n iv e l e s  d e ca l i da d d el  a i r e  f i j ado s  y  p u bl ica dos  a  
par t i r  d e  pro c eso s  le g is la t ivo s  nac ion a l es  y  p roce s os  r e gu la tor ios ,  mi e nt ra s  qu e la s  g uía s  so br e 
ca l i da d d el  a i r e  am b ie nta l  hac en r efe r enc ia  a  n ive l es  d e ca l i da d de l  a i r e  ob t en i dos  
pr i nc i pa lm en te  a  t r avé s  d e da to s  c l ín icos ,  to x i co lóg icos  y  e pi de mio lóg i cos .  * *  es te  va lor  
co rr es po nd e a l  l ím it e  pro v is ion a l  1  da do  po r  e s ta  gu ía .  ¥ :  Co rr e spo n de a  lo s  v a lor e s  d e l í n ea  ba se  
de  la  e s tac ió n E A- 5  y  d e la  e stac ió n E A-7  r es p ect iva me nt e.  F u en te :  MSR,  20 17 .  

Los resultados obtenidos durante los meses de Mayo a Jul io  de 2017 se 
encontraron entre los 7.9 a 37.87 µg/m 3.  En Mayo el  menor valor de PM 1 0 se  
registró en la estación EA-7A (17.06 µg/m 3),  mientras que en Junio y Jul io se 
registró en la estación EA-2A (7.9 y 4.58 µg/m 3 respectivamente) .  Los valores más 
altos de PM1 0 se  registraron en la estación EA-4A durante Mayo (37.87 µg/m 3),  
mientras que los valores más a ltos en Junio y Jul io se  registraron en la  estación 
EA-7A (27.87 y 16.22 µg/m 3) respectivamente. Todos los valores de PM 1 0 
registrados durante el  monitoreo trimestral,  se encuentran por debajo de los 
l ímites máximos establecidos durante e l  levantamiento de l ínea base.  
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4.2 Metales en Material  Particulado 

4.2.1 Sitios de Monitoreo 

En el  Cuadro 4-3 se enlistan las estaciones de monitoreo de metales en materia l  
particulado menor o  igual  a 10 micrómetros (PM 1 0)  local izadas dentro de los 
terrenos de la empresa y en la jurisdicc ión de los centros poblados ubicados en el  
área de influencia (AI )  del  Proyecto:  Los Planes,  La Cuchi l la ,  E l  Fucío,  Sabana 
Redonda, Portón de los Ángeles y San Rafael  Las F lores.  La ubicación de las  
estaciones de monitoreo de metales se presenta en la F igura 4-1.  

Cuad ro 4-3 :  S i t ios d e monitoreo d e meta les en PM 1 0,  Proy ecto Min ero Escoba l  

Estación Coordenadas Altitud 
(msnm) Sitio Período línea base 

EA-1B 803,891 1,601,678 1,328 Poblado San Rafael Las Flores, cercano a 
Escuela No cuenta con línea base 

EA-2A 806,427 1,601,605 1,564 Aledaño a Aldea La Cuchilla Julio 2010 a Abril 2011 
EA-3A 805,892 1,600,161 1,416 Aledaño a Aldea El Fucío No cuenta con línea base 
EA-4A 805,146 1,599,680 1,360 Caserío El Portón de los Ángeles Enero 2011 a Abril 2011 

EA-5A* 804,352 1,600,408 1,339 Aldea Sabana Redonda, al sur-oeste del 
proyecto 

No se cuenta con línea 
base. 

EA-6 805,187 1,603,054 1,434 Al norte del Proyecto, ruta a 
Mataquescuintla Julio 2010 a Abril 2011 

EA-7A* 805,425 1,601,523 1,320 
Al noreste de pileta de agua de proceso y 

pileta de cumplimiento ambiental, 
Jurisdicción de Aldea Los Planes 

No se cuenta con línea 
base 

*S e i nc l uy e como  p er ío do  de l í ne a  b as e d e J u l io  20 10 a  A b r i l  201 1 la  in form ac ión re g is t ra da  e n  
las  e stac io ne s  EA -5  y  E A- 7 .  S i s t ema de coor d en ad as  p roy ect ad as  UT M,  D AT UM WG S 84.  M s nm:  
met ro s  so br e e l  n iv e l  de l  mar .  No ta :  1 er  y  3 er  t r i m es tr e  d el  año  s e  an a l i za  m eta l es  tot a l es ,  2 do  y  
4to  t r i me s tr e  ún ica me nt e merc u r io  tota l .  F u en t e:  M SR,  201 7.  

4.2.2 Resultados 

En el  Cuadro 4-4 se presentan los resultados de concentración de mercurio en 
PM1 0  durante el  mes de Mayo de 2017, los  resultados de laboratorio del  anális is  
de metales en f i ltros y los cálculos real izados para determinar e l  PM 1 0 se  
presentan en el  anexo 12.3.2. En cuatro de las s iete estac iones monitoreadas se  
registró mercur io l igeramente por encima del l ímite de detección del método, a  
excepción de la estación EA-1B, EA-2A y  EA-6 en donde no se  registró presencia  de 
mercurio.  

Cuad ro 4-4 :  Resu ltad os de con centración d e metales en PM 1 0,  Proy ecto Min ero E scobal  

Parámetro 
EA-1B EA-2A EA-3A EA-4A EA-5A EA-6 EA-7A 

3104-0303 3113-1212 3110-0909 3105-0404 3106-0505 3103-0202 3108-0707 
Mayo 2017 (µg/m3) 

Mercurio N.D. N.D. 0.0002 0.0001 0.0003 N.D. 0.00004 
Mayo 2016 (µg/m3) 

Mercurio 0.00008 N.D. 0.00029 0.00012 0.00008 0.00012 0.00004 

ND :  no  de tec ta do .  µ g/m 3  =  m icro gr amos  po r  m et ro  cú bico .  F u e nt e:  M SR,  2 017 .  
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4.3 Partículas Sedimentables Totales (PST) 

4.3.1 Sitios de Monitoreo 

En el  Cuadro 4-5 se enlistan las estac iones de monitoreo de PST ubicada en el  área 
de influencia (AI )  del  Proyecto y su ubicación se presenta en la Figura 4-2.  

Cuad ro 4-5 :  S i t ios d e Monitoreo d e PST,  Proyecto Min ero  Escob al  

Estación Coordenadas Altitud 
(msnm) Sitio Período Línea 

Base 
EA-1C 803,887 1,601,801 1,337 Poblado San Rafael Las Flores, cercano a Escuela 

No se cuenta 
con línea base EA-2B 806,470 1,601,796 1,555 Aldea La Cuchilla 

EA-3B 806,538 1,600,367 1,427 Aldea El Fucío 

EA-4A 805,142 1,599,903 1,360 Caserío El Portón de los Ángeles Diciembre 2010 
a Mayo 2011 

EA-5A* 804,352 1,600,408 1,339 Aldea Sabana Redonda, al sur-oeste del proyecto 

No se cuenta 
con línea base 

EA-6 805,168 1,603,247 1,434 Al norte del Proyecto, ruta a Mataquescuintla 

EA-7A 805,425 1,601,523 1,320 
Noreste de pileta de agua de proceso y pileta de 
cumplimiento ambiental, Jurisdicción Aldea Los 

Planes 

*S e  i nc l uy e  co mo  pe r ío do  d e l í n ea  ba s e de  Ago sto  2010  a  Mayo  20 11,  la  i nf ormac ió n  r eg i st r ad a  
en  l a  es tac ión  EA -5.  S i s te ma de  coor de na da s  p roy ecta da s  UTM,  D ATU M W G S84 .  Ms nm :  m et ros  
sob re  e l  n ive l  d e l  mar .  F u en t e:  MS R,  2 017 .  
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4.3.2 Resultados 

En el  Cuadro 4-6 se presentan los resultados de Partículas Sedimentables Totales 
(PST )  real izado durante Junio de 2017. El  resumen del informe de resultados 
presentado por e l  contratista  se presenta en el  anexo 12.3.3.  

Los valores de PST se encuentran entre 4.90 a 11.03 g/(m2 x 30 días) ,  los cuales  
corresponden a las  estaciones EA-2B y EA-4A respect ivamente. De las dos 
estaciones que cuentan con l ínea base (EA-4A y EA-5ª),  ningún valor registrado 
durante el  monitoreo, se encuentra por encima del valor máximo establecido 
durante la l ínea base. Las estaciones EA-1C, EA-2B, EA-3B, EA-6 y EA-7A no 
cuentan con l ínea base. 
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Cuad ro 4-6 :  Resu ltad os de part ícu las sedimentables tota les,  Proy ecto Minero E scoba l  

Parámetro 

Norma Guías EA-1C EA-2B EA-3B 
EA-4A EA-5A 

EA-6 EA-7A 
Línea Base Muestreo Línea Base Muestreo 

U
SE

PA
1  

Ba
nc

o 
M

un
di

al
2  

O
M

S3  

Jun-17 Jun-17 Jun-17 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Jun-17 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Jun-17 Jun-17 Jun-17 

g/(m2 x 30 días) 
Sólidos insolubles 

ND ND 
7.74 2.61 4.20 6.27 2.60 10.80 6.90 6.50 0.80 16.00 2.59 3.70 2.46 

Sólidos  solubles 2.57 2.29 2.85 2.12 0.90 2.90 4.13 11.26 2.00 37.00 7.99 6.87 3.02 
Sólidos totales 10.31 4.90 7.05 8.37 4.60 13.00 11.03 17.58 3.20 50.00 10.58 10.57 5.48 

¹U SEP A,  20 06.  No rma s na c io na l es  de ca l i da d de a i r e  am bi e nta l  (N A A QS) ,  4 0  CFR  par te  5 0  (U S) .  ² G uí as  Ge ne ra le s  so br e M e dio  Am bi e nt e,  
Sa lu d y  Se g ur i da d,  Cor por ac ió n F in anc i era  I n te r nac i ona l ,  Gr u po  d e l  Ba nco  M u nd ia l  20 07.  ND :  e st as  nor mas y  gu ía s  no  e sta b lec e n  un l ím it e  
par a  es to s  p ará me tro s .  g/ (m 2  x  30  d ía s)=  g ramo s po r  m et ro  c ua dra do  d ura n te  30  d í as .  Fu e nt e:  M SR,  201 7.  
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4.4 Gases de Combustión (SO2 y NO2) 

4.4.1 Sitios de Monitoreo 

En el  Cuadro 4-7 se enlistan las estaciones de monitoreo de dióxido de azufre 
(SO 2)  y  de dióxido de nitrógeno (NO 2)  ubicada en e l  área de inf luencia (AI )  del  
Proyecto. La ubicación de las estaciones de monitoreo de SO 2 y  NO 2 se presenta 
en la Figura 4-3.  

Cuad ro 4-7 :  S i t ios d e Monitoreo d e SO 2 y  NO 2,  Proy ecto Min ero E scoba l  

Estación Coordenadas Altitud 
(msnm) Sitio Período Línea 

Base 
EA-1C 803,887 1,601,801 1,337 Poblado San Rafael Las Flores, cercano a Escuela 

No se cuenta 
con línea base. 

EA-2B 806,470 1,601,796 1,555 Aldea La Cuchilla 
EA-3B 803,887 1,601,801 1,427 Aldea El Fucío 
EA-4A 805,142 1,599,903 1,360 Caserío El Portón de los Ángeles 

EA-5A* 804,352 1,600,408 1,339 Aldea Sabana Redonda, al sur-oeste del proyecto 
EA-6 805,168 1,603,247 1,434 Al norte del Proyecto, ruta a Mataquescuintla 

EA-7A* 805,425 1,601,523 1,320 
Noreste de pileta de agua de proceso y pileta de 
cumplimiento ambiental, Jurisdicción Aldea Los 

Planes 

*S e i nc l uy e como  p er íodo  d e l ín ea  ba s e de Ju l io  20 10 a  A br i l  201 1,  l a  i nfo rm ac ión  r eg i st ra da  en  
las  e stac io ne s  EA -5  y  E A- 7 .  S i s t ema de coor d en ad as  p roy ect ad as  UT M,  D AT UM WG S 84.  M s nm:  
met ro s  so br e e l  n iv e l  de l  mar .  F u en t e:  M SR,  2 017 .  
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4.4.2 Resultados 

En el  Cuadro 4-8 se presentan los resultados de las medic iones de SO 2 y NO 2 
real izadas en siete estaciones de monitoreo de Cal idad de Aire.  El  informe de 
resultados presentado por el  contratista se presenta en e l  anexo 12.3.3.  

En las mediciones efectuadas durante este tr imestre se obtuvieron valores  por 
debajo  del  l ímite de detección del  método en todas las  estac iones para SO 2 (<13 
µg/m 3) y NO 2 (<9 µg/m 3).  Lo que indica que las activ idades real izadas durante el  
presente per íodo, no han variado de acuerdo a los parámetros reportados en los  
tr imestres anteriores.  
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Cuad ro 4-8 :  Resu ltad os de gases d e combu st ión ,  Proy ecto  Minero E scob al  

Pa
rá

m
et

ro
 Norma* Guías* EA-1C EA-2B EA-3B EA-4A 

EA-5A 
EA-6 

EA-7A 
Línea base** Muestreo Línea base** Muestreo 

U
SE

PA
1  

Ba
nc

o 
M

un
di

al
2  

O
M

S3  

Br
iti

sh
 

Co
lu

m
bi

a4  

Jun-17 Jun-17 Jun-17 Jun-17 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Jun-17 Jun-17 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Jun-17 

(µg/m3) 
SO2 370 20 20 160 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 
NO2 100¥ 40¥ 40¥ 200 <9 <9 <9 <9 <9 <9 <9 <9 <9 <9 <9 <9 <9 

Nota :  µ g/m 3  =  m icro gra m o s po r  m et ro  cú bico ;  SO 2 = d ióx i do  d e azuf r e,  NO 2 = d ióx i do  d e n i t ró g eno .  ¹ USEP A,  20 06.  No rm as nac iona l es  de 
ca l i da d de a i re  a mb i en ta l  (N A A QS) ,  40  C FR  pa rt e  50  (U S) .  ²G u ías  G en e ra l es  so br e M ed io  A mb i en t e,  S a l u d y  Se g ur id ad,  Co rpo rac ió n 
F i na nc ie ra  I nt er na c io na l ,  Gr u po  d el  Ba nco  M u n dia l  2007.  ³G u ía  d e Ca l id ad d el  A i re ,  O M S 200 5.  4 G uí as  par a  la  ca l i da d de l  a i r e  amb ie n ta l .  
*L as  norm as de ca l i da d d e  a i re  am b ie n ta l  son lo s  n i ve l e s  d e ca l id ad de l  a i re  f i jado s  y  p ub l i ca dos  a  pa rt i r  de  proc eso s  l eg is la t i vos  nac iona l es  
y  proc e sos  r e gu la tor ios ,  mie n tra s  qu e l as  gu ía s  so br e ca l i da d d el  a i re  am b i en ta l  hac e n r ef er e nc ia  a  n iv e le s  de ca l i da d de l  a i r e  ob te ni do s  
pr i nc i pa lm en te  a  t rav é s  d e d ato s  c l í n ico s ,  to x ico ló g icos  y  e p id em io ló gico s .  * * Corr e spo n de a  lo s  va lor e s  de  l ín ea  ba s e de la  e stac i ón EA-5  y  
de  la  e s tac ió n E A- 7  r e s pec t iva me n te .  ¥  E s te  va lo r  co rr es po nd e a  l a  co nce n trac ión p rome d io  a n ua l .  F ue nt e:  M SR,  2 017 .  

 





PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL        21-2 017  

23 

4.5 Niveles de Presión Sonora 

4.5.1 Sitios de Monitoreo 

En el  Cuadro 4-9 se  enlistan las estac iones de monitoreo de presión sonora 
ubicados en el  área de influencia (AI )  del  Proyecto, local izadas en la jurisdicc ión 
de los centros poblados:  Los Planes,  La Cuchil la,  E l  Fucío,  Sabana Redonda, Portón 
de los  Ángeles  y San Rafael  Las Flores .  La ubicación de las estac iones de 
monitoreo de pres ión sonora se presenta en la F igura 4-4.  

Cuad ro 4-9 :  S i t ios d e Monitoreo d e Presión Son ora,  Proy ecto Minero E scoba l  

Estación Coordenadas Altitud 
(msnm) Sitio 

Periodicidad de monitoreo mensual 

ER-1  805,797 1,601,582 1,417  Depósito  d e su elos,  a  in mediac ion es d e Ald ea 
Los P lan es  

ER-2  806,427 1,601,605 1,564  Ald ea La  Cu chi l la  

ER-3  807,165 1,601,255 1,679  Área este d e l  proyecto ,  a  in mediac iones d e 
Ald ea E l  Fuc ío  

ER-7A 805,425 1,601,523 1,320  
Al  n oreste d e p i leta  de  agua d e proceso y  

p i leta  de  cu mp l imiento amb ienta l ,  Jur i sd icc ión 
de Ald ea Los P lan es  

Periodicidad de monitoreo trimestral 

ER-1A 803,891 1,601,678 1,328  Poblado San Rafael  Las F lores ,  cercano a  
Escuela  

ER-3A 805,892  1,600,161  1,416  Ald ea E l  Fuc ío  
ER-4A 805,146  1,599,680  1,360  Caser ío  E l  Portón  d e los  Ángeles  

ER-5A 804,352 1,600,408 1,339  Ald ea Sab ana Redonda,  a l  sur -oeste de l  
proy ecto  

ER-6  805,187  1,603,054  1,434  Al  n orte d e l  Proy ecto,  ruta  a  Mataqu escu int la  

S i st em a d e coor d en ad as  p royec ta da s  UT M,  D ATU M WG S84.  M sn m:  m et ros  so br e e l  n i ve l  d e l  ma r .  
F ue nt e:  M SR,  201 7.  
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4.5.2 Resultados 

En el  Cuadro 4-10 y en el  Cuadro 4-11 se  presentan los valores  registrados de los  
niveles de presión sonora (NPS)  durante los meses de Mayo a Jul io de 2017. Los 
informes generados por los equipos de medición se presentan en el  anexo 12.3.4.  

Los resultados obtenidos de NPS en las  estaciones muestreadas respecto al  
parámetro Leq, están dentro del  rango de 41.6 dBa y 88.5 dBa, los cuales  
corresponden a las estaciones ER-6 y ER-7A respectivamente.  

La estación ER-3 presentó el  menor promedio diurno (42.37 dBa) y el  menor 
promedio nocturno (39.7 dBa)  se registró  en la estación ER-6;  mientras que la  
estación ER-7A presentó el  mayor promedio diurno (90.6 dBa) y el  mayor 
promedio nocturno (55.1 dBa) se registró en la estación ER-2.  

Las estaciones ER-1,  ER-2,  ER-3,  ER-4A, ER-5A y ER-7A presentaron valores de 
promedio diurno y nocturno dentro de los valores mínimos y máximos registrados 
en el  establecimiento de la  l ínea base, a excepción de las mediciones en promedio 
diurno de Mayo en la estación ER-2,  lo registrado en Mayo en la estación ER-4A en 
promedio diurno y nocturno,  y lo registrado en Mayo, Junio y Jul io en la estación 
ER-7A. Las estac iones ER-1A, ER-3A y ER-6 no cuentan con datos de l ínea base.  

Ninguna de las estaciones monitoreadas presentó valores en promedio diurno y  
nocturno superiores  a l  valor de la guía para jornada diurna y nocturna del Banco 
Mundial  para zonas industr iales (70 dBa) ,  a excepción de la  estación ER-7A 
durante la medic ión de Junio.  
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Cuad ro 4-10:  Resul tados  tr imestra les d e los n ive les d e presión sonora,  Proy ecto Min ero  E scobal  

Parámetro 

Norma* Guías* 
ER-1 ER-2 

Línea Base 

May-17 Jun-17 Jul-17 

Línea Base 

May-17 Jun-17 Jul-17 

U
SE

PA
1  

O
M

S2  Banco Mundial3 

Pr
om

ed
io

 

M
áx

im
o 

M
ín

im
o 

Pr
om

ed
io

 

M
áx

im
o 

M
ín

im
o 

Residencial Industrial 

dBA 
Lmin 

NL NL NL NL 
89.3 99.5 64.6 36 43.5 30 86.7 97.8 64.9 46.2 35.5 44 

Lmax 32.5 37.7 27.0 81.1 84.5 79.6 35.2 42.8 26.5 91.9 76.4 79.3 
Leq 49.9 57.1 41.2 48.5 47.2 51.2 49.4 58.7 39.7 55.3 47.5 48.7 
PD 55 55 55 70 50.5 59.1 39.7 49.7 47.6 50.2 48.8 57.1 39.8 55.6 46 48.6 
PN 55 50 45 70 47.6 55.7 39.3 45.5 46.6 52.3 46.6 54.5 37.9 55.1 49.3 49 

Parámetro 

Norma* Guías* 
ER-3 ER-7A 

Línea Base 

May-17 Jun-17 Jul-17 

Línea Base** 

May-17 Jun-17 Jul-17 

U
SE

PA
1  

O
M

S2  Banco Mundial 

Pr
om

ed
io

 

M
áx

im
o 

M
ín

im
o 

Pr
om

ed
io

 

M
áx

im
o 

M
ín

im
o 

Residencial Industrial 

dBA 
Lmin 

NL NL NL NL 
87.4 100.7 67.2 31.2 43.7 37.1 87.5 89.0 82.1 44.7 44.4 37.0 

Lmax 49.4 56.2 26.9 78.4 81.9 80.5 NR NR NR 81.4 79 84.5 
Leq 56.8 63.2 39.7 45 49 47 52.8 54.5 50.9 49.3 50.8 50.7 
PD 55 55 55 70 56.5 63.1 41.0 42.37 48.42 47.4 52.1 53.5 50.4 49.7 51.7 50.6 
PN 55 50 45 70 57.2 64.0 34.1 47.54 49.89 46.4 49.7 50.9 48.8 48.7 48.9 50.9 

*Las normas de ca l id ad de a ire amb ienta l  son los n iveles d e ca l idad del  a ire f i j ados y  publ i cad os a  part i r  d e procesos
legis lat ivos nac ion ales y  procesos regulator ios ,  mientras qu e las gu ías sobre ca l idad d el  a ire ambiental  hacen referen cia  a  
n ive les d e ca l idad d el  a ire obten idos p r in cip almente a  través d e datos c l ín icos,  tox ico lógicos  y  ep id emio lógicos.  ¹USEPA,  2006.  
Normas nacionales d e n ive les de p resión son ora.  2 Gu ías sobre ru id o  comunitar io ,  OMS 1999.  3 Guías Gen erales sobre Medio 
Ambiente,  Sa lud y  Segur idad,  Corporac ión F inan ciera  Intern ac iona l ,  Gru po del  Banco Mund ia l  2007.  dBA = d e cib eles en  escala  A .  
PD = promed io d iu rno (de 07:00 a  22:00) -  PN =  promed io noctu rno (d e  22:00 a  7 :00).  Lmax = lectura máxima reg istrad a de d BA.  
Lmin = lectura mínima reg istrada d e d BA.  NL =  no hay l ímite estab lec ido para este parámetro.  ** Los va lores d e l ínea b ase  
corresp ond en a  la  estac ión E R-7.  Fu en te:  MSR,  2017.  
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Cuad ro 4-11:  Resul tados  men sua les  d e los  n iveles d e p res ión sonora,  Proyecto Min ero E scoba l  

Parámetro 

Norma* Guías* 
ER-1A ER-3ª ER-4A 

Línea Base 

M
ay

-1
7 

Línea Base 

M
ay

-1
7 

Línea Base 

M
ay

-1
7 

U
SE

PA
1  

O
M

S2  Banco Mundial3 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Residencial Industrial 

dBA 
Lmin 

NL NL NL NL 
NR NR NR 

44.5 

NR NR NR 

43.8 80.6 78.2 82.1 43.5 
Lmax 85.2 84.6 NR NR NR 86.9 
Leq 52.3 52.8 50.2 49.3 50.9 50.3 
PD 55 55 55 70 53.8 50.9 49.5 48.4 50.4 51.6 
PN 55 50 45 70 48.0 54.8 48.6 48.2 48.9 49.5 

                          
    

Parámetro 

Norma* Guías* 
ER-5A ER-6 

    Línea Base 

M
ay

-1
7 

Línea Base 

M
ay

-1
7     

U
SE

PA
1  

O
M

S2  Banco Mundial3 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

Pr
om

ed
io

 

M
ín

im
o 

M
áx

im
o 

    
Residencial Industrial 

    dBA 
    Lmin 

NL NL NL NL 
91.6 85.1 92.2 35.7 

NR NR NR 

31.2 
    Lmax NR NR NR 93.5 77.0 
    Leq 65.8 51.6 67.6 49.8 41.6 
    PD 55 55 55 70 61.2 50.2 63.8 50.3 42.4 
    PN 55 50 45 70 62.8 45.9 65.0 48.8 39.7 
    *Las normas de ca l id ad de a ire amb ienta l  son los n iveles d e ca l idad del  a ire f i j ados y  publ i cad os a  part i r  d e procesos 

legi s lat ivos nac ion ales y  procesos regulator ios ,  mientras qu e las gu ías sobre ca l idad d el  a ire ambiental  hacen referen cia  a  
n ive les d e ca l idad d el  a ire obten idos p r in cip almente a  través d e datos c l ín icos,  tox ico lógicos  y  ep id emio lógicos.  ¹USEPA,  2006.  
Normas nacionales d e n ive les de p resión son ora.  2 Gu ías sobre ru id o  comunitar io,  OMS 1999.  3 Guías Gen erales sobre Medio 
Ambiente,  Sa lud y  Segur idad,  Corporac ión F inan ciera  Intern ac iona l ,  Gru po del  Banco Mund ia l  2007.  d BA = d ecib eles en  escala  A .  
PD = promed io d iu rno (de 07:00 a  22:00) -  PN =  promed io noctu rno (d e  22:00 a  7 :00).  Lmax = lectura máxima reg istrad a de d BA.  
Lmin = lectura mínima reg istrada d e d BA.  NL =  no hay l ímite estab lec ido para este parámetro .  NR = cá lculo  No Real i zado por  
fa l ta  d e d atos d e l ín ea  b ase.  Fu ente:  MSR,  2017.  
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5 Calidad del Agua 

5.1 Sitios de Monitoreo 

En el  Cuadro 5-1 se enlistan las  estaciones de monitoreo de cal idad de agua 
superfic ial  y  subterránea local izadas en las quebradas,  r íos,  manantia les,  pozos de 
monitoreo y pozos mecánicos ubicados en el  área de inf luencia (AI )  del  Proyecto. 
La ubicación de las estaciones de monitoreo de cal idad de agua superf icia l  y  
subterránea se presentan en la F igura 5-1,  F igura 5-2,  F igura 5-3 y Figura 5-4.  

Cuad ro 5-1 :  S i t ios d e Monitoreo d e Ca l idad d e Agua ,  Proy ecto Min ero Escoba l  

Estac ión  Coorden adas  S it io  Per íodo L ínea  Base  
Agua Sup erf ic ia l  

SW-1 807,053 1,601,682 Queb rada  E l  E scoba l ,  aguas arr iba  Jun io 2008 a  marzo 
2011 

SW-2 805,811 1,601,164 Queb rada  E l  E scoba l ,  en  medio d e 
la  propiedad  

Jun io 2008 a  
sept iemb re 2010 

SW-2A 805,295 1,601,230 Queb rada  E l  E scoba l ,  sa l ida d e la  
propied ad  

No cu enta con 
l ín ea b ase  

SW-3 805,337  1,602,453  Río  E l  Dorado,  agu as arr iba  Sept iembre 2008 a  
marzo 2011 SW-4 804,781  1,601,228  Río  E l  Dorado,  agu as ab ajo  

SW-4A 804,629 1,601,052 
Río  E l  Dorado,  por  p uen te d e 

acceso  a l  Proyecto,  30mts agu as  
abajo SW-4 

No cu enta con 
l ín ea b ase  

SW-5 810,882  1,603,313  Río  Tapa lapa  
Sept iembre 2008 a  

marzo 2011 SW-6 808,391  1,597,689  Río  Los Vad os  
SW-7 806,989  1,600,618  Queb rada  La  Honda  
SW-8 804,054  1,600,834  Unión Río  San  Rafae l  y  E l  Dorad o  

Noviembre 2011 a  
Dic iembre 2012 SW-9 803,772 1,597,635 Río  Tapa lapa,  agu as aba jo (cercano  

a  la  Ceib ita )  
Agua Subterránea,  Nac imien tos  

GW-1A 808,670 1,599,754 Nacimiento de  agu a p erman ente,  
Ald ea E l  Volcan ci to  

Dic iembre 2010 a  
marzo 2011 GW-2 807,515 1,601,059 Nacimiento de  agu a p erman ente,  

Ald ea E l  Fuc ío  

GW-3 806,193 1,601,194 E l  Mora,  zona  centra l  d e l  proy ecto  
( f rente a  p orta l  Oeste)  

GW-4 805,992 1,600,533 Aguas  arr iba  d el  d ep ós ito  de  co las 
y  de GW5 Dic iembre 2010 

GW-5 805,962 1,600,525 Aguas  arr iba  d el  d ep ós ito  de  co las  No cu enta con 
l ín ea b ase  

Agua Subterránea,  Pozos de m onitoreo  
MW-2 805,206  1,600,565  Sur -oeste d e l  d epósi to  de colas  

Dic iembre 2010 a  
marzo 2011 

MW-3 805,153  1,600,790  Al  oeste de l  d epós ito  de  colas  

MW-4 805,186 1,601,009 Al  su r  d e mont ículos (acuífero 
somero)  

MW-5 805,304 1,601,277 Al  oeste de  ta l ler ,  en  e l  l ími te  de  
la  propiedad d e MSR 

MW-6 805,457  1,601,454  Al  n orte d e a lmacén gen era l  Dic iembre 2010 a  
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Estac ión  Coorden adas  S it io  Per íodo L ínea  Base  

MW-7 805,796 1,601,582 Al  oeste de  depósito  d e su elos No.  
1  

marzo 2011 

MW-8 805,304 1,601,277 
Al  oeste de  ta l ler ,  pozo  de 
abastec imiento  d e o f ic inas 

temporales  Enero 2011 a  
marzo 2011 

MW-9 805,198 1,601,019 Al  su r  d e mont ículos (Acuífero 
profundo)  

MW-11 805,612 1,601,064 Al  n orte d e zona de in f i l t rac ión  
queb rada E scob al  Marzo 2011 

RW-1 804,809 1,600,972 Pozo artesan al  u bicado en F in ca 
Suandy s  

No cu enta con 
l ín ea b ase  

Agua Subterránea,  pozo  de producc ión  

PSA-SR  803,678 1,602,044 Pozo mecánico  ubicado  en las 
p i sc inas d e San Rafael  las  F lores  Marzo 2011 

PSA-1  805,212  1,601,203  Pozo mecánico  ubicado  a  un 
costad o d e la  guard er ía  

No cu enta con 
l ín ea b ase  

Agua d e gr ifo  

HW-1 803,888  1,601,977  
Agua  d e gr i fo,  casa pob lado San 

Rafael  las  F lores,  cercan o a  
Escuel i ta  

No cu enta con 
l ín ea b ase  

S i st em a d e co o r de na da s  p ro yec ta da s  UTM,  DAT UM WG S84.  Ms nm :  m etro s  so br e e l  n iv e l  d e l  ma r .  
F ue nt e:  M SR,  201 7.  
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5.2 Resultados 

5.2.1 Control  de Cal idad 

Para el  monitoreo correspondiente al  mes de Junio y Jul io  se emplearon 
muestras control  para determinar la conf iabil idad de los parámetros anal izados 
por el  laboratorio encargado del anális is  de muestras.  En total  se efectuaron 3 
muestras blanco y tres muestras dupl icado. Los resultados obtenidos se 
presentan en el  Cuadro 5-2. 

En las tres muestras  del  control  de cal idad de los blancos de campo, se 
detectaron concentraciones mínimas de calcio disuelto (SW10, GW10 y MW20), 
c loruros (SW10, GW10 y MW20),  amonio (MW20),  nitrógeno k je ldahl (MW20),  
sulfatos (SW10) y alcal inidad total  (SW10, GW10 y MW20). Sin embargo las 
concentrac iones detectadas están muy cerca a los l ímites de detección del  
método, por lo  que se considera que no hay un aporte s ignif icativo de estos 
elementos en los resultados obtenidos. Todos los demás parámetros analizados 
por el  laboratorio son confiables tanto en manipulación de las muestras como en 
precis ión del anál is is .  

Cuad ro 5-2 :  Resu ltad os de control  d e ca l idad,  b lanco y  dupl icado,  para  anál i s i s  d e agua 
sup erf ic ia l  y  subterrán ea 

Parámetros Unidad 

Blancos de campo Muestras duplicado 

Agua EMSURE (metales) y agua 
desmineralizada (Fisicoquímicos) 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

SW10 GW10 MW20 SW11 SW2A GW11 GW3 MW21 MW9 
Cr VI 

mg/L 
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

DBO <10 N/A N/A <10 <10 N/A N/A N/A N/A 

Coliformes Fecales NMP/100 
ml <1.8 <1.5 <1.8 490 23 4.5 <4.5 <1.8 <1.8 

Color Real U Pt/Co <1 <1 <1 2 11 <1 <1 <1 <1 
Materia flotante U Pt/Co 

    Ausente  Ausente  Ausente 
Aluminio Disuelto 

mg/L 

<0.03 <0.03 <0.03 0.06 0.05 <0.03 <0.03 0.03 <0.03 
Aluminio Total <0.03 NA NA 0.27 0.25 NA NA NA NA 

Antimonio Disuelto <0.0004 <0.0004 <0.0004 0.0057 0.0059 0.0006 0.0006 0.0005 <0.0004 
Antimonio Total <0.0004 NA NA 0.0058 0.0054 NA 

Arsénico Disuelto <0.0002 <0.0002 <0.0002 0.0061 0.0064 0.0023 0.0023 0.0009 0.0008 
Arsénico Total <0.0002 NA NA 0.0066 0.0072 NA 
Bario Disuelto <0.003 <0.003 <0.003 0.063 0.063 0.138 0.140 0.048 0.040 

Bario Total <0.003 NA NA 0.064 0.058 NA 
Berilio Disuelto <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Berilio Total <0.01 NA NA <0.01 <0.01 NA 
Bismuto Disuelto <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Bismuto Total <0.04 NA NA <0.04 <0.04 NA 
Boro Disuelto <0.01 <0.01 <0.01 0.10 0.10 <0.01 <0.01 0.06 0.02 

Boro Total <0.01 NA NA 0.10 0.09 NA 
Cadmio Disuelto <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Cadmio Total <0.0001 NA NA 0.0002 0.0002 NA 
Calcio Disuelto 0.2 0.3 0.2 272 274 109 112 141 51.4 

Calcio Total <0.1 NA NA 268 276 NA 
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Parámetros Unidad 

Blancos de campo Muestras duplicado 

Agua EMSURE (metales) y agua 
desmineralizada (Fisicoquímicos) 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

SW10 GW10 MW20 SW11 SW2A GW11 GW3 MW21 MW9 
Cromo Disuelto 

mg/L 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cromo Total <0.01 NA NA <0.01 <0.01 NA 

Cobalto Disuelto <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalto Total <0.01 NA NA <0.01 <0.01 NA 

Cobre Disuelto <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
Cobre Total <0.01 NA NA <0.01 <0.01 NA 

Galio Disuelto <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Galio Total <0.1 NA NA <0.1 <0.1 NA 

Hierro Disuelto <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Hierro Total <0.02 NA NA 0.26 0.3 NA 

Plomo Disuelto <0.0001 <0.0001 <0.0001 0.001 0.001 <0.0001 <0.0001 <0.0001 <0.0001 
Plomo Total <0.0001 NA NA 0.0127 0.0128 NA 
Litio Disuelto <0.008 <0.008 <0.008 0.069 0.070 <0.008 <0.008 0.008 0.011 

Litio Total <0.008 NA NA 0.064 0.061 NA 
Magnesio Disuelto <0.2 <0.2 <0.2 19.5 19.4 24.0 24.8 18.5 7.9 

Magnesio Total <0.2 NA NA 19.0 19.4 NA 
Manganeso 

Disuelto <0.005 <0.005 <0.005 0.420 0.420 <0.005 <0.005 <0.005 0.062 

Manganeso Total <0.005 NA NA 0.429 0.429 NA 
Mercurio Disuelto <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Mercurio Total <0.0002 NA NA <0.0002 <0.0002 NA 
Molibdeno 

Disuelto <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Molibdeno Total <0.02 NA NA <0.02 <0.02 NA 
Níquel Disuelto <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 

Níquel Total <0.008 NA NA <0.008 <0.008 NA 
Potasio Disuelto <0.2 <0.2 <0.2 5.8 5.9 11.5 11.7 7.7 4.4 

Potasio Total <0.2 NA NA 5.7 5.8 NA 
Escandio Disuelto <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Escandio Total <0.1 NA NA <0.1 <0.1 NA 
Selenio Disuelto <0.0001 <0.0001 <0.0001 0.0005 0.0006 0.0009 0.0009 0.0006 <0.0001 

Selenio Total <0.0001 NA NA 0.0005 0.0005 NA 
Plata Disuelta <0.00005 <5x10-5 <5x10-5 <0.00005 <0.00005 <5x10-5 <5x10-5 <5x10-5 <5x10-5 

Plata Total <0.00005 NA NA 0.00023 0.00014 NA 
Sodio Disuelto <0.2 <0.2 <0.2 55.3 55.4 26.8 27.4 30.4 26.1 

Sodio Total <0.2 NA NA 53.2 54.1 NA 
Estroncio Disuelto <0.005 <0.005 <0.005 3.3 3.36 0.574 0.583 0.579 0.377 

Estroncio Total <0.005 NA NA 3.22 3.25 NA 
Talio Disuelto <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Talio Total <0.0001 NA NA 0.0001 0.0001 NA 
Estaño Disuelto <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Estaño Total <0.04 NA NA <0.04 <0.04 NA 
Titanio Disuelto <0.005 <0.005 <0.005 0.008 0.007 0.014 0.014 <0.005 <0.005 

Titanio Total <0.005 NA NA 0.015 0.012 NA 
Uranio Disuelto <0.0001 <0.0001 <0.0001 0.0002 0.0002 <0.0001 <0.0001 0.0006 0.0001 

Uranio Total <0.0001 NA NA 0.0002 0.0002 NA 
Vanadio Disuelto <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Vanadio Total <0.005 NA NA <0.005 <0.005 NA 
Zinc Disuelto <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zinc Total <0.01 
NA 

0.01 <0.01 
NA Grasas y Aceites <2.1 <2.1 <2 

DQO <10 <10 <10 
Cloruros 0.5 0.6 <0.5 44.0 44.3 29.2 29.2 27.1 8.1 

Cianuro Total <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Fluoruros <0.05 <0.05 <0.05 0.86 0.87 0.30 0.30 0.22 0.57 
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Parámetros Unidad 

Blancos de campo Muestras duplicado 

Agua EMSURE (metales) y agua 
desmineralizada (Fisicoquímicos) 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

Du
pl

ic
ad

o 

O
rig

in
al

 

SW10 GW10 MW20 SW11 SW2A GW11 GW3 MW21 MW9 
Nitratos/Nitritos 

como N 

mg/L 

<0.02 <0.02 <0.02 1.68 1.68 7.13 7.55 6.46 <0.02 

Amonio <0.05 <0.05 0.1 <0.05 <0.05 <0.05 <0.05 0.1 0.1 
Nitrógeno Kjeldahl 

(TKN) <1 2 <0.1 0.2 0.3 <0.1 <1 <0.1 <0.1 

Fosfatos <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 0.16 
Fósforo Disuelto 

(Orto) <0.02 <0.02 <0.02 <0.02 <0.02 0.31 0.30 0.05 0.06 

Fósforo Total <0.02 <0.02 <0.02 0.25 <0.02 <0.02 <0.02 0.02 0.06 
STD (TDS) <10 <10 <10 1240 1240 700 704 776 256 
SST (TSS) <5 <5 <5 11.0 11.0 <5 <5 <5 <5 

ST (TS) <10 <10 <10 1250 1240 730 736 790 264 
Sulfatos 4.4 <1 <1 717 723 300 289 353 47.7 

Alcalinidad Total 3.8 3.4 3.0 113 125 89.5 88.4 95.2 158 
Hidrocarburos 
totales (TPH) <0.1 <0.1 <0.1 <0.1 <0.1 NA 

u. e . :  u ni da d es  e x pon e nc i a le s .  m g/L :  mi l ig ramo s po r  l i t ro .  NM P/1 00m l:  n úme ro  más pro ba b le  e n 
100m l .  u  Pt/ Co :  u ni da d es  p l at ino  coba l to .  Fu e nt e:  MSR,  20 17.  

 

5.2.2 Agua Superfic ial  

En el  Cuadro 5-3 se presentan los resultados de la cal idad del agua superficial  
para el  mes de Jul io en las once estaciones de monitoreo y un resumen 
estadíst ico (promedio,  valor máximo y valor mínimo) de la  l ínea base establecida 
para cada estación. Los resultados del  laboratorio se presentan en el  anexo 
12.5.1.  

Las estaciones muestreadas presentaron un pH levemente alcal ino (7.27 a 8.25 
u.e.) .  En ninguna de las estac iones se detectaron valores de grasas y aceites.  En 
ninguna estación se  registró cianuro total  cumpliendo con las guías establec idas 
por la USEPA para la salud humana, el  Banco Mundial  y  el  Acuerdo Gubernat ivo 
236-2006 (Acuerdo)  para aguas res iduales.  La Demanda Química de Oxígeno 
(DQO)  se detectó en las estaciones SW3-E, SW4-E, SW4A-E, SW6-E, SW7-E y SW8-
E sin que sobrepasar el  valor guía establec ido por el  Banco Mundial  (125 mg/L). 
En ninguna estac ión se detectó concentración de Demanda Bioquímica de 
Oxígeno (DBO ) .  

Todas las estaciones muestreadas presentaron concentraciones por debajo de la 
directriz de la USEPA para la sa lud humana de Cloruros (250 mg/L),  Fluoruros (4 
mg/L) y  concentraciones por debajo de los  valores establec idos por el  Acuerdo 
(10 mg/L) y  el  Banco Mundial  (2 mg/L) para Fósforo total.  
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En nueve de las once estaciones se detectó sól idos  suspendidos totales 
encontrándose por debajo de los valores establec idos por el  Acuerdo (100 mg/L),  
por el  Banco Mundial  (50 mg/L)  y dentro de los valores establec idos durante el  
levantamiento de l ínea base.  

Los Sulfatos Totales fueron detectados en la mayoría  de las  estaciones en 
concentrac iones por  debajo de los  valores  máximos establecidos durante la l ínea 
base, a excepción de la estación SW4-E para sulfatos.  

La estación SW2A no cuenta con l ínea base pero se ut i l i za los valores registrados 
en la l ínea base de la estación SW2 como referencia para anal izar su 
comportamiento, ya que las dos estaciones están ubicadas en la quebrada El  
Escobal aguas abajo y están separadas a  escasos 400mts aproximadamente.  El  
Aluminio fue detectado en todas las estac iones en diferentes concentrac iones. 
Sin embargo los datos  se encuentran dentro  de los l ímites establecidos durante 
el  levantamiento de la l ínea base.  El  Antimonio fue detectado en ocho 
estaciones,  y  los valores registrados se encuentran por  debajo  de los  l ímites 
máximos establecidos durante la l ínea base.  

Las concentrac iones de Arsénico Total  se encuentran por  debajo  de los l ímites 
establec idos por el  Acuerdo (0.1 mg/L) y respecto de las directrices de la USEPA 
(0.01mg/L) todas las  estaciones se encontraron por debajo del  valor guía y 
dentro los valores máximos registrados durante el  establec imiento de la l ínea 
base. En ninguna estación de monitoreo de agua superficial  fue detectado 
Mercurio.  Y en todas las estaciones fue detectado el  Plomo Total ,  registrándose 
todas las concentraciones por debajo de los valores guía sugeridos por la USEPA 
(0.015 mg/L),  el  Acuerdo (0.4 mg/L) y los valores máximos registrados durante el  
establec imiento de la l ínea base.  
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Cuad ro 5-3 :  Resu ltad os de la  Cal idad  d el  Agu a Superf ic ia l ,  Proy ecto Min ero  E scobal  (1/4)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW1-E SW2-E SW2A-E 
Quebrada Escobal-aguas arriba Quebrada Escobal-en medio del Proyecto Quebrada Escobal- salida del Proyecto 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 
pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.509 7.14 8.06 7.88 7.42 6.56 7.87 8.22 

NR NR NR 

8.25 
Temperatura (campo) °C    17.4 13 19.8 18.5 22.4 20.3 25.6 21.8 27.1 

Conductividad (campo) µS/cm    277.9 66.3 566.6 220.2 807.3 177.3 1965 360.1 1483 
Oxígeno disuelto (campo) 

mg/L 
   3.6 0.1 6.4 7.73 4.76 3.5 5.8 7.54 6.95 

Cr VI    

NR NR NR 

<0.05 

NR NR NR 

<0.05 <0.05 
DBO    <10 <10 <10 

Coliformes Fecales NMP/100ml    1700 2400 23 
Color Real 

U Pt/Co    15 19 11 
Materia Flotante    Ausente Ausente Ausente 

Turbidez NTU    14.6 7.58 8.52 
Aluminio Disuelto 

mg/L 

   0.035 <0.03 0.09 0.03 0.043 <0.03 0.12 0.03 0.05 
Aluminio Total 0.2   5.02 <0.03 35.1 1.38 2.35 0.06 8.77 0.57 0.25 

Antimonio Disuelto    <0.0004 <0.0004 0.0006 <0.0004 <0.0004 <0.0004 <0.0004 0.0009 0.0059 
Antimonio Total 0.006   <0.0004 <0.0004 0.0007 <0.0004 <0.0004 <0.0004 0.0005 0.0008 0.0054 

Arsénico Disuelto    0.00216 0.0005 0.0034 0.0012 0.00184 0.0013 0.0024 0.0028 0.0064 
Arsénico Total 0.01  0.1 0.00339 0.0015 0.0094 0.0014 0.00266 0.0012 0.0054 0.0031 0.0072 
Bario Disuelto    0.1361 0.086 0.207 0.094 0.109 0.088 0.133 0.085 0.063 

Bario Total 1   0.186 0.1 0.434 0.103 0.131 0.096 0.186 0.087 0.058 
Berilio Disuelto    <0.002 <0.002 <0.01 <0.01 <0.002 <0.002 <0.002 <0.01 <0.01 

Berilio Total 0.004   <0.002 <0.002 <0.01 <0.01 <0.002 <0.002 <0.002 <0.01 <0.01 
Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.05 <0.04 <0.04 

Bismuto Total    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.08 <0.04 <0.04 
Boro Disuelto    <0.01 <0.01 <0.01 0.01 0.114 <0.01 0.29 0.01 0.10 

Boro Total    <0.01 <0.01 0.02 <0.01 0.11 <0.01 0.28 <0.01 0.09 
Cadmio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Cadmio Total 0.003  0.1 <0.0001 <0.0001 0.0007 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0002 
Calcio Disuelto    45.2 18.9 74.5 25.6 144.9 20.7 333 45.9 274 

Calcio Total    45.5 20.9 70.5 25.9 144.6 20.5 331 47.5 276 
Cromo Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cromo Total 0.1  0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalto Disuelto    <0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01 

Cobalto Total    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobre Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Total 1.3  3 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Galio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Hierro Disuelto    <0.02 <0.02 0.04 <0.02 0.04 <0.02 0.12 <0.02 <0.02 

Hierro Total 0.3   2.7 <0.02 19.5 0.61 1.3 0.06 5.19 0.27 0.30 
Plomo Disuelto    <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.001 

Plomo Total 0.015  0.4 0.0025 <0.0001 0.0191 0.0005 0.00088 <0.0001 0.0038 0.0016 0.0128 
Litio Disuelto    <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 <0.008 0.070 

Litio Total    <0.02 <0.02 <0.02 <0.008 0.02 <0.02 0.02 <0.008 0.061 
Magnesio Disuelto    3.9 2.6 5.3 3.4 15.9 3.2 37.3 5.8 19.4 

Magnesio Total    4.2 2.8 5.2 3.1 15.1 3.6 32.2 5.8 19.4 
Manganeso Disuelto    0.0051 <0.005 0.02 0.005 0.0195 <0.005 0.07 0.026 0.420 

Manganeso Total 0.4   0.1041 <0.005 0.721 0.033 0.0602 0.007 0.174 0.033 0.429 
Mercurio Disuelto    <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Mercurio Total 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW1-E SW2-E SW2A-E 
Quebrada Escobal-aguas arriba Quebrada Escobal-en medio del Proyecto Quebrada Escobal- salida del Proyecto 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 
Molibdeno Total 

mg/L 

   <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 

NR NR NR 

<0.02 
Níquel Disuelto    <0.01 <0.01 0.03 <0.008 0.013 <0.01 0.04 <0.008 <0.008 

Níquel Total 0.61  2 <0.01 <0.01 0.04 <0.008 0.022 <0.01 0.04 <0.008 <0.008 
Potasio Disuelto    4.4 3.5 5.1 4.6 6.1 4.9 7.6 5.2 5.9 

Potasio Total    5.3 3.5 13 4.7 6.3 5.2 7.4 5.3 5.8 
Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Escandio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto    <0.0001 <0.0001 0.0001 <0.0001 0.00045 <0.0001 0.0002 0.0002 0.0006 

Selenio Total 0.17   0.0001 <0.0001 0.0003 0.0002 0.00011 <0.0001 0.0002 0.0003 0.0005 
Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Plata Total    <0.00005 <0.00005 0.00015 <0.00005 <0.00005 <0.00005 0.00006 <0.00005 0.00014 
Sodio Disuelto    9.81 8.3 11.6 9.1 40.1 9.4 87.8 13.3 55.4 

Sodio Total    9.46 7.8 11.8 9.0 39.8 9.4 85.2 13.6 54.1 
Estroncio Disuelto    0.17 0.09 0.26 0.123 1.23 0.1 2.99 0.229 3.36 

Estroncio Total    0.18 0.1 0.25 0.127 1.23 0.11 2.91 0.236 3.25 
Talio Disuelto    <0.0001 <0.0001 0.0002 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 

Talio Total 0.002   <0.0001 <0.0001 0.0004 <0.0001 0.0001 <0.0001 0.0002 <0.0001 0.0001 
Estaño Disuelto    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.04 

Estaño Total    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.04 
Titanio Disuelto    <0.005 <0.005 <0.005 0.006 <0.005 <0.005 0.007 0.008 0.007 

Titanio Total    0.092 <0.005 0.591 0.04 0.2715 <0.005 0.171 0.018 0.012 
Uranio Disuelto    0.00013 <0.0001 0.0003 <0.0001 0.00028 <0.0001 0.0006 <0.0001 0.0002 

Uranio Total    0.00038 <0.0001 0.0011 <0.0001 0.00024 <0.0001 0.0005 <0.0001 0.0002 
Vanadio Disuelto    <0.005 <0.005 0.007 <0.005 0.0065 <0.005 0.015 <0.005 <0.005 

Vanadio Total    0.0059 <0.005 0.024 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 
Zinc Disuelto    0.053 <0.01 0.1 <0.01 0.046 <0.02 0.1 0.01 <0.01 

Zinc Total 7.4  10 0.064 <0.01 0.12 <0.01 0.041 <0.01 0.06 <0.01 <0.01 
Grasas y Aceites  10 10 <2.062 <2.062 <2.248 <2 <2.04 <2.04 <2.04 <2.2 <2 

DQO  125  15.7 <10 40 <10 <2.04 <2.04 <2.04 <10 <10 
Cloruros 250   5 4 7 9.5 <2.04 <2.04 <2.04 10.4 44.3 

Cianuro Total 0.14  1 0.004 <0.003 0.015 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Fluoruros 4   0.125 <0.1 0.2 0.11 0.6 0.1 1.2 0.18 0.87 

Nitratos/Nitritos como N    1.61 0.08 4.87 5.97 2.46 0.03 4.9 5.06 1.68 
Amonio    <0.005 <0.005 0.07 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 

Nitrógeno Kjeldahl (TKN)    3.53 <0.1 25.9 0.5 0.32 <0.1 0.8 0.1 0.3 
Fosfatos    0.185 0.1 0.3 0.09 0.19 0.1 0.4 0.12 <0.06 

Fósforo Disuelto (Orto)    0.06 0.03 0.1 0.03 0.06 0.02 0.13 0.04 <0.02 
Fósforo Total  2 10 0.37 0.04 2.51 0.05 0.08 0.03 0.19 0.04 <0.02 

STD (TDS) 500   225 170 280 212 754 170 1620 302 1240 
SST (TSS)  50 100 163.6 <5 780 14.0 67 <5 320 7.0 11.0 

ST (TS)    346.3 200 1080 204 850 230 1660 300 1240 
Sulfatos 250   26.3 10 42 23.2 472.6 14 1600 73.3 723 

Alcalinidad Total    104 38 161 46.2 80 44 119 67.8 125 
Hidrocarburos totales (TPH)    <0.1 <0.09 <0.1 <0.1 <0.1 <0.09 <0.1 <0.1 <0.1 

Dónd e:  u.e . :  un idad es expon enc ia les ;  m g/L :  mi l igramos por  l i t ro;  µS/cm :  micro s iemen s por  cent ímetro ;  °C:  g rad os cent ígrados;  NM P/100ml:  número más p robab le en 100ml;  u Pt/Co:  unid ades p lat in o cob alto ;  NR  =  Cálculo  No 
Real izado  por  fa lta  d e d atos d e l ín ea b ase .  Fu e n te :  M SR,  20 17.  
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Cuad ro 5-3 :  Resu ltad os de la  Cal idad  d el  Agu a Superf ic ia l ,  Proy ecto Min ero  E scobal  (2/4)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW3-E SW4-E SW4A-E 
Río El Dorado – Aguas arriba Río El Dorado – sobre camino vecinal Río El Dorado – Aguas abajo 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.58 7.17 8.17 7.27 7.4 6.56 7.94 7.82 

NR NR NR 

7.89 
Temperatura (campo) °C    19.8 17 24 18.6 21 17.2 24 20.9 23.6 

Conductividad (campo) µS/cm    219.7 80 374.5 155 308.9 120 612 680.6 653.1 
Oxígeno disuelto (campo) 

mg/L 
   3.8 0.1 6.8 7.95 4.2 0.1 7.5 7.41 7.23 

Cr VI    

NR NR NR 

<0.05 

NR NR NR 

<0.05 <0.05 
DBO    <10 <10 <10 

Coliformes Fecales NMP/100ml    3500 49000 49000 
Color Real 

U Pt/Co    38 13 16 
Materia Flotante    Ausente Ausente Ausente 

Turbidez NTU    40.70 23.3 25.6 
Aluminio Disuelto 

mg/L 

   0.061 <0.03 0.15 0.04 0.03 <0.03 0.1 0.06 0.03 
Aluminio Total 0.2   3.25 <0.03 17.4 4.04 5.72 0.1 36 2.14 2.56 

Antimonio Disuelto    <0.0004 <0.0004 <0.0004 <0.0004 0.0007 0 0.0011 0.0023 0.0025 
Antimonio Total 0.006   <0.0004 <0.0004 <0.0004 0.0004 0.0012 0.0005 0.0037 0.002 0.0023 

Arsénico Disuelto    0.00797 0.0041 0.0139 0.0077 0.00541 0.0039 0.0072 0.0067 0.007 
Arsénico Total 0.01  0.1 0.00888 0.006 0.0137 0.0092 0.00873 0.0043 0.0326 0.0074 0.0083 
Bario Disuelto    0.0915 0.051 0.118 0.066 0.1645 0.08 0.234 0.1 0.104 

Bario Total 1   0.12445455 0.098 0.253 0.1 0.2356 0.144 0.567 0.109 0.122 
Berilio Disuelto    <0.002 <0.0002 <0.01 <0.01 <0.002 <0.002 <0.01 <0.01 <0.01 

Berilio Total 0.004   <0.002 <0.0002 <0.01 <0.01 0.002 <0.002 0.003 <0.01 <0.01 
Bismuto Disuelto    <0.01 <0.01 <0.04 <0.04 0.04 <0.04 0.1 <0.04 <0.04 

Bismuto Total    <0.01 <0.01 <0.04 <0.04 0.04 <0.04 0.04 <0.04 <0.04 
Boro Disuelto    <0.01 <0.01 0.02 <0.01 0.008 <0.01 0.02 0.04 0.04 

Boro Total    <0.01 <0.01 0.02 <0.01 0.012 <0.01 0.02 0.02 0.02 
Cadmio Disuelto    <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Cadmio Total 0.003  0.1 <0.0001 <0.0001 0.0002 <0.0001 0.00012 <0.0001 0.0005 <0.0001 0.0001 
Calcio Disuelto    27.8 11.7 39.9 18.5 37.4 18.5 61.7 101 96.0 

Calcio Total    27.9272727 12.3 38.7 19.3 38.3 17.2 58.9 106 105 
Cromo Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cromo Total 0.1  0.1 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 
Cobalto Disuelto    0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01 

Cobalto Total    0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01 
Cobre Disuelto    <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Total 1.3  3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Galio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Hierro Disuelto    0.033 <0.02 0.06 <0.02 0.032 <0.02 0.15 <0.02 <0.02 

Hierro Total 0.3   1.9 0.06 10.2 1.56 3.8 0.09 26.5 0.82 1.14 
Plomo Disuelto    <0.0001 <0.0001 0.0004 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 

Plomo Total 0.015  0.4 0.0013 <0.0001 0.0072 0.0015 0.003 <0.0001 0.0198 0.0015 0.0024 
Litio Disuelto    <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 0.021 0.019 

Litio Total    <0.02 <0.02 <0.02 <0.008 0.02 <0.02 0.02 0.015 0.013 
Magnesio Disuelto    2.6 1.3 3.5 1.7 4.2 2.4 7.3 8.3 7.9 

Magnesio Total    2.7 1.6 3.5 1.5 4.6 2.5 7.3 8.4 8.4 
Manganeso Disuelto    0.07418182 0.01 0.381 0.019 0.116 0.011 0.26 0.141 0.143 

Manganeso Total 0.4   0.14745455 0.025 0.403 0.068 0.2844 0.101 1.23 0.168 0.188 
Mercurio Disuelto    <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Mercurio Total 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    0.01 <0.01 0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW3-E SW4-E SW4A-E 
Río El Dorado – Aguas arriba Río El Dorado – sobre camino vecinal Río El Dorado – Aguas abajo 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

Molibdeno Total 

mg/L 

   0.01 <0.01 0.01 <0.02 <0.01 <0.01 <0.01 <0.02 

NR NR NR 

<0.02 
Níquel Disuelto    <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 0.02 <0.008 <0.008 

Níquel Total 0.61  2 <0.01 <0.01 0.05 <0.008 0.01 <0.01 0.06 <0.008 <0.008 
Potasio Disuelto    4.2 3.5 5.5 3.5 5.8 4.2 8.7 5.4 6.3 

Potasio Total    4.5 3.6 7 4 6.5 4.4 11.7 5.5 6.6 
Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Escandio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto    <0.0001 <0.0001 0.0001 <0.0001 0.00014 <0.0001 0.0005 0.0002 0.0002 

Selenio Total 0.17   <0.0001 <0.0001 0.0001 <0.0001 0.0002 <0.0001 0.0002 0.0002 0.0002 
Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Plata Total    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00011 <0.00005 <0.00005 
Sodio Disuelto    12.65 7.7 16.6 8.7 12.44 9 15.6 24.4 23.4 

Sodio Total    12.17 7.5 15.4 8.9 12.13 8.6 15.2 24.5 24.5 
Estroncio Disuelto    0.19 0.06 0.3 0.114 0.22 0.09 0.36 1.06 0.979 

Estroncio Total    0.18818182 0.08 0.3 0.121 0.228 0.11 0.33 1.07 1.03 
Talio Disuelto    <0.0001 <0.0001 0.0005 <0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001 

Talio Total 0.002   <0.0001 <0.0001 0.0002 <0.0001 0.00017 <0.0001 0.0007 <0.0001 <0.0001 
Estaño Disuelto    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.04 

Estaño Total    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.04 
Titanio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 0.009 

Titanio Total    0.071 <0.005 0.307 0.083 0.127 0.005 0.534 0.049 0.064 
Uranio Disuelto    <0.0001 <0.0001 0.0002 <0.0001 0.00012 <0.0001 0.0004 0.0001 0.0001 

Uranio Total    0.00019 <0.0001 0.0005 0.0002 0.00027 <0.0001 0.0009 0.0002 0.0002 
Vanadio Disuelto    <0.005 <0.005 0.008 <0.005 <0.005 <0.005 0.011 <0.005 <0.005 

Vanadio Total    0.0051 <0.005 0.019 0.006 0.0085 <0.005 0.04 0.005 <0.005 
Zinc Disuelto    0.068 <0.01 0.14 <0.01 0.061 0.05 0.14 <0.01 <0.01 

Zinc Total 7.4  10 0.174 <0.01 1.01 <0.01 0.065 0.01 0.17 <0.01 <0.01 
Grasas y Aceites  10 10 <2.062 <2.04 <2.326 <2.2 <2.062 <2.02 <2.084 <2 <2.4 

DQO  125  10.9 <10 40 12 16.8 <10 60 12 16 
Cloruros 250   2.7 2 3 3.7 8.5 4 16 18.2 18.7 

Cianuro Total 0.14  1 <0.003 <0.003 0.015 <0.003 <0.003 <0.003 0.014 <0.003 <0.003 
Fluoruros 4   <0.003 <0.003 0.015 0.13 0.15 0.1 0.2 0.33 0.32 

Nitratos/Nitritos como N    0.59 <0.02 1.51 1.34 4.49 1.96 10.1 2.61 2.99 
Amonio    0.05 <0.05 0.21 <0.05 0.059 <0.05 0.15 <0.05 <0.05 

Nitrógeno Kjeldahl (TKN)    0.35 <0.1 0.6 0.2 0.58 0.1 1.3 0.3 0.3 
Fosfatos    0.12 0.1 0.4 0.09 0.36 0.1 1.2 0.19 0.34 

Fósforo Disuelto (Orto)    0.04 0.02 0.12 0.02 0.12 0.03 0.39 0.05 0.11 
Fósforo Total  2 10 0.05 0.02 0.14 0.06 0.17 0.04 0.39 0.1 0.15 

STD (TDS) 500   183.636364 140 220 178 233.6 150 350 532 516 
SST (TSS)  50 100 48 5 340 27 115 <5 880 24.0 23.0 

ST (TS)    231.8 140 500 188 378.2 260 1180 534 520 
Sulfatos 250   16.9 4 25 14.6 27.5 10 57 238 222 

Alcalinidad Total    83 38 118 51.6 80 45 102 84.0 81.8 
Hidrocarburos totales (TPH)    <0.1 <0.09 <0.2 <0.1 <0.1 <0.09 <0.1 <0.1 <0.1 

Dónd e:  u.e . :  un idad es expon enc ia les ;  m g/L :  mi l igramos por  l i t ro;  µ S/cm :  micro s iemen s por  cent ímetro ;  °C:  g rad os cent ígrados;  NM P/100ml:  número más p robab le en 100ml;  u Pt/Co:  unid ades p lat in o cob alto ;  NR  =  Cálculo  No 
Real izado  por  fa lta  d e d atos d e l ín ea b ase .  Fu e n te :  M SR,  20 17.  
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Cuad ro 5-3 :  Resu ltad os de la  Cal idad  d el  Agu a Superf ic ia l ,  Proy ecto Min ero  E scobal  (3/4)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW5-E SW6-E SW7-E 
Río Tapalapa – Aguas arriba Río Los Vados Quebrada La Honda 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 
pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.5 7.1 8 

NA 

7.4 7.1 7.8 7.33 7.5 6.9 8 7.36 
Temperatura (campo) °C    17.4 14.5 21.5 19.4 12.2 27.3 15.9 18.7 15 21.3 16.8 

Conductividad (campo) µS/cm    72.1 0.1 160.2 259 60 948 92.41 216 120 416.2 153.8 
Oxígeno disuelto (campo) 

mg/L 
   4 0 8 4 0 8.3 8.42 3.9 0.1 7.5 8.05 

Cr VI    

NR NR NR NR NR NR 

<0.05 

NR NR NR 

<0.05 
DBO    <10 <10 

Coliformes Fecales NMP/100ml    2200 5400 
Color Real 

U Pt/Co    40 43 
Materia Flotante    Ausente Ausente 

Turbidez NTU    32.30 39.8 
Aluminio Disuelto 

mg/L 

   0.055 <0.03 0.14 0.031 <0.03 0.08 0.06 0.033 <0.03 0.13 0.22 
Aluminio Total 0.2   1.09 <0.03 3.7 1.89 <0.03 8.1 3.72 3.05 0.1 16.4 5.35 

Antimonio Disuelto    <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0013 <0.0004 <0.0004 <0.0004 0.0009 0.0007 
Antimonio Total 0.006   <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0005 <0.0004 0.0007 0.0007 

Arsénico Disuelto    0.00139 0.0005 0.0024 0.0032 0.0007 0.0076 0.0009 0.00382 0.0022 0.0054 0.0022 
Arsénico Total 0.01  0.1 0.00177 0.0013 0.0028 0.00387 0.0025 0.0074 0.0019 0.00446 0.003 0.0061 0.0035 
Bario Disuelto    0.0447 0.023 0.072 0.0618 0.027 0.136 0.042 0.0946 0.052 0.143 0.081 

Bario Total 1   0.0556 0.039 0.069 0.0806 0.055 0.136 0.071 0.2142 0.088 0.99 0.112 
Berilio Disuelto    <0.002 <0.002 <0.01 <0.002 <0.002 <0.01 <0.01 <0.002 <0.002 <0.01 <0.01 

Berilio Total 0.004   0.002 <0.002 <0.01 <0.002 <0.002 0.003 <0.01 <0.002 <0.002 0.003 <0.01 
Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 0.1 <0.04 <0.04 <0.04 0.04 <0.04 

Bismuto Total    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Boro Disuelto    0.01 <0.01 0.01 0.361 <0.01 1.8 0.02 <0.01 <0.01 0.01 0.01 

Boro Total    0.01 <0.01 0.02 0.379 <0.01 1.93 <0.01 0.013 <0.01 0.02 <0.01 
Cadmio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Cadmio Total 0.003  0.1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0001 <0.0001 <0.0001 0.0003 0.0001 
Calcio Disuelto    7.9 3.4 13.7 15.1 5.4 38.9 6.7 23.1 11.2 38.1 14.0 

Calcio Total    7.73 3.4 13.1 14.81 5.9 37.5 7.3 23.04 11.5 36.7 15.4 
Cromo Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cromo Total 0.1  0.1 0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 
Cobalto Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 

Cobalto Total    <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 
Cobre Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Total 1.3  3 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Galio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Hierro Disuelto    0.055 0.03 0.09 0.097 <0.02 0.28 0.05 0.022 <0.02 0.07 0.12 

Hierro Total 0.3   0.7 0.16 1.8 1.3 0.33 4.8 1.65 1.8 0.08 9.5 2.17 
Plomo Disuelto    <0.0001 <0.0001 0.0001 0.0002 <0.0001 0.0014 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 

Plomo Total 0.015  0.4 0.0003 <0.0001 0.0012 0.0007 <0.0001 0.0028 0.0012 0.0015 <0.0001 0.0083 0.0018 
Litio Disuelto    <0.02 <0.02 <0.02 0.13 <0.02 0.67 <0.008 <0.02 <0.02 <0.02 <0.008 

Litio Total    <0.02 <0.02 <0.02 0.133 <0.02 0.68 <0.008 <0.02 <0.02 <0.02 <0.008 
Magnesio Disuelto    1.5 0.8 2.5 3 1.4 7.4 1.7 4.1 2.2 6.4 2.6 

Magnesio Total    1.5 0.9 2.5 3.1 1.8 7.5 1.6 4.3 2.6 6.5 2.6 
Manganeso Disuelto    0.025 0.006 0.047 0.114 <0.005 0.551 0.014 0.032 0.014 0.074 0.021 

Manganeso Total 0.4   0.0406 0.014 0.062 0.1482 0.04 0.543 0.062 0.0981 0.019 0.342 0.052 
Mercurio Disuelto    <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Mercurio Total 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW5-E SW6-E SW7-E 
Río Tapalapa – Aguas arriba Río Los Vados Quebrada La Honda 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Línea Base 
Jul-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 
Molibdeno Total 

mg/L 

   <0.01 <0.01 <0.01 

NA 

<0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 
Níquel Disuelto    <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 

Níquel Total 0.61  2 0.013 <0.01 0.03 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 0.04 <0.008 
Potasio Disuelto    3 2.5 3.7 4.1 3.2 7.1 3.2 4.1 3.6 5.4 3.6 

Potasio Total    3 2.2 4.1 4.2 3.1 7.5 3.5 4.5 3.6 7 4.2 
Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Escandio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto    <0.0001 <0.0001 0.0003 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Selenio Total 0.17   <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 
Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Plata Total    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00006 <0.00005 
Sodio Disuelto    6.34 3.7 10.8 32.16 6 135 6.0 11.69 8.7 15.4 8.5 

Sodio Total    5.99 3.4 9.4 31.11 5.3 124 6.2 11.45 8.3 15.5 8.8 
Estroncio Disuelto    0.06 0.02 0.09 0.12 0.03 0.33 0.051 0.17 0.07 0.29 0.099 

Estroncio Total    0.057 0.02 0.08 0.122 0.04 0.35 0.055 0.174 0.09 0.28 0.106 
Talio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 

Talio Total 0.002   <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0004 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 
Estaño Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 

Estaño Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 
Titanio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 0.006 0.010 

Titanio Total    0.027 <0.005 0.094 0.05 <0.005 0.22 0.09 0.069 <0.005 0.325 0.111 
Uranio Disuelto    <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Uranio Total    <0.0001 <0.0001 0.0002 <0.0001 <0.0001 0.0003 0.0001 0.00013 <0.0001 0.0005 0.0001 
Vanadio Disuelto    <0.005 <0.005 0.007 <0.005 <0.005 0.01 <0.005 <0.0005 <0.0005 0.008 <0.005 

Vanadio Total    <0.005 <0.005 0.009 <0.005 <0.005 0.005 <0.005 0.0047 <0.0005 0.018 <0.005 
Zinc Disuelto    0.04 <0.01 0.1 <0.1 <0.1 0.4 <0.01 0.131 <0.01 0.81 <0.01 

Zinc Total 7.4  10 0.197 <0.01 1.6 <0.1 <0.1 0.22 <0.01 0.339 <0.01 1.87 <0.01 
Grasas y Aceites  10 10 <2.062 <2.02 <2.084 <2.062 <2.02 <2.084 <2.3 <2.062 <2.02 <2.084 <2.2 

DQO  125  6.5 <10 20 <10 <10 30 16 10 <10 40 11 
Cloruros 250   1.8 1 3 43.9 3 230 5.5 3 5 3 6.0 

Cianuro Total 0.14  1 0.003 <0.003 0.014 <0.003 <0.003 0.014 <0.003 <0.003 0.015 <0.003 <0.003 
Fluoruros 4   <0.1 <0.1 <0.1 0.11 <0.1 0.3 0.07 <0.1 0.2 0.1 0.12 

Nitratos/Nitritos como N    0.13 0.03 0.42 0.3 <0.02 1.22 1.9 <0.1 3.53 0.19 3.50 
Amonio    <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 

Nitrógeno Kjeldahl (TKN)    0.21 <0.1 0.4 0.2 0.1 0.5 0.3 <0.1 0.7 0.4 0.5 
Fosfatos    0.04 <0.03 0.2 0.08 <0.03 0.3 <0.06 0.1 0.2 0.09 0.12 

Fósforo Disuelto (Orto)    0.15 <0.01 0.06 0.03 <0.01 0.09 <0.02 0.03 0.08 0.03 0.03 
Fósforo Total  2 10 0.02 <0.01 0.05 0.04 0.02 0.08 0.05 0.03 0.19 0.19 0.06 

STD (TDS) 500   84 60 110 187 90 540 126 140 240 100 182 
SST (TSS)  50 100 9 <5 32 21 <5 105 15.0 <5 330 6 <5 

ST (TS)    97 70 130 221 120 550 134 150 610 140 196 
Sulfatos 250   16.5 <10 47 14 <10 23 8.0 9 38 19.4 18.6 

Alcalinidad Total    25 13 43 48 22 108 20.5 30 101 54 35.9 
Hidrocarburos totales (TPH)    <0.1 <0.09 <0.09 11.54375 <0.1 92 <0.1 <0.09 <0.1 <0.1 <0.1 

Dónd e:  u.e . :  un idad es expon enc ia les ;  m g/L :  mi l igramos por  l i t ro;  µ S/cm :  micro s iemen s por  cent ímetro ;  °C:  g rad os cent ígrados;  NM P/100ml:  número más p robab le en 100ml;  u Pt/Co:  unid ades p lat in o cob alto ;  NR  =  Cálculo  No 
Real izado  por  fa lta  d e d atos d e l ín ea b ase .  NA :  No  An a l i za do  par a  ev i ta r  p rob le mas  soc ia le s  e n los  a l r ed e dor e s  de la  e st ac ió n de  mo ni tor eo .  F ue nt e:  M S R,  201 7.  



PROYECTO MI NERO E SCOB AL                           MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL                            21-2 017  

45 

Cuad ro 5-3 :  Resu ltad os de la  Cal idad  d el  Agu a Superf ic ia l ,  Proy ecto Min ero  E scobal  (4/4)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW8-E SW9-E 
Aguas debajo de la confluencia del Río San Rafael Río Tapalapa, aguas debajo de la confluencia del Río San Rafael 

Y el Río El Dorado Río Los Vados y Quebrada La Honda 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.49 7 9.8 7.67 7.86 7.5 10.7 7.74 
Temperatura (campo) °C    22.1 18.9 25.1 19.7 21.8 19.1 24.2 18.1 

Conductividad (campo) µS/cm    363.7 186.8 807.6 392.1 267.4 121.8 518 206.5 
Oxígeno disuelto 

(campo) 
mg/L 

   5.14 0.28 7.48 7.57 6.2 0.8 8.5 8.33 

Cr VI    <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
DBO    15 15 25 <10 <10 <10 <10 <10 

Coliformes Fecales NMP/100ml    2x106 2x104 5x106 49000 9x104 1x102 2x105 24000 
Color Real 

U Pt/Co    172 19 351 18 342 29 824 36 
Materia Flotante       Ausente    Ausente 

Turbidez NTU    14.15 6.09 22.2 29.2 25.72 4.93 46.5 43.4 
Aluminio Disuelto 

mg/L 

   0.033 <0.03 0.06 <0.03 0.087 <0.03 0.22 0.07 
Aluminio Total 0.2   2.39 0.04 7.35 1.68 2.96 0.4 8.6 4.09 

Antimonio Disuelto    0.001 <0.0004 0.0033 0.0009 0.0006 <0.0004 0.0013 <0.0004 
Antimonio Total 0.006   0.001 <0.0004 0.0027 0.0009 0.0007 <0.0004 0.0012 0.0004 

Arsénico Disuelto    0.0043 0.0025 0.0064 0.0036 0.004 0.0023 0.0057 0.0018 
Arsénico Total 0.01  0.1 0.006 0.0041 0.0096 0.0046 0.0042 0.002 0.006 0.003 
Bario Disuelto    0.107 0.074 0.143 0.108 0.094 0.056 0.135 0.070 

Bario Total 1   0.136 0.102 0.185 0.124 0.121 0.09 0.154 0.095 
Berilio Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Berilio Total 0.004   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Bismuto Total    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Boro Disuelto    0.022 <0.01 0.05 0.02 0.043 <0.01 0.09 0.03 

Boro Total    0.023 <0.01 0.06 <0.01 0.041 <0.01 0.1 <0.01 
Cadmio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Cadmio Total 0.003  0.1 <0.0001 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 0.0002 0.0001 
Calcio Disuelto    50.4 17.5 156 45.7 35.7 18.2 78.3 20.0 

Calcio Total    52.1 18.6 156 48.2 36.2 18.5 79.7 20.3 
Cromo Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cromo Total 0.1  0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalto Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobalto Total    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobre Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Total 1.3  3 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Galio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Hierro Disuelto    0.06 0.02 0.11 0.03 0.09 <0.02 0.17 0.04 

Hierro Total 0.3   1.53 0.05 4.36 1.20 1 0.25 2.2 1.93 
Plomo Disuelto    0.0001 <0.0001 0.0003 <0.0001 0.0002 <0.0001 0.0005 <0.0001 

Plomo Total 0.015  0.4 0.003 <0.0001 0.0089 0.003 0.0022 0.0002 0.008 0.0019 
Litio Disuelto    <0.02 <0.02 0.04 0.009 <0.02 <0.02 0.04 <0.008 

Litio Total    <0.02 <0.02 0.04 <0.008 <0.02 <0.02 0.04 <0.008 
Magnesio Disuelto    6.3 3.2 14.7 5.5 6 3.3 9.7 3.4 

Magnesio Total    6.6 3.3 14.8 5.5 6.2 3.4 10.1 3.2 
Manganeso Disuelto    0.095 0.009 0.118 0.133 0.057 0.023 0.148 0.04 

Manganeso Total 0.4   0.1808 0.047 0.349 0.190 0.115 0.043 0.187 0.098 
Mercurio Disuelto    <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

SW8-E SW9-E 
Aguas debajo de la confluencia del Río San Rafael Río Tapalapa, aguas debajo de la confluencia del Río San Rafael 

Y el Río El Dorado Río Los Vados y Quebrada La Honda 
Línea Base 

Jul-17 
Línea Base 

Jul-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo 

Mercurio Total 

mg/L 

0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 

Molibdeno Total    <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 
Níquel Disuelto    <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 

Níquel Total 0.61  2 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 
Potasio Disuelto    6.5 5.8 7.4 7.1 6 4.5 8.1 4.7 

Potasio Total    6.8 6.4 7.8 7.3 6.1 4.8 8.5 4.9 
Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Escandio Total    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto    <0.0001 <0.0001 0.0002 0.0001 <0.0001 <0.0001 0.0001 <0.0001 

Selenio Total 0.17   0.00011 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 
Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Plata Total    <0.00005 <0.00005 0.00007 <0.00005 <0.00005 <0.00005 0.00007 <0.00005 
Sodio Disuelto    18.8 12.3 33.7 17.8 17.6 10.7 26.9 11.2 

Sodio Total    18.4 12.9 34.3 17.9 17.4 11 28.5 11.0 
Estroncio Disuelto    0.44 0.16 1.5 0.439 0.29 0.14 0.71 0.171 

Estroncio Total    0.44 0.16 1.48 0.444 0.295 0.14 0.73 0.168 
Talio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Talio Total 0.002   <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 
Estaño Disuelto    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 

Estaño Total    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 
Titanio Disuelto    <0.005 <0.005 0.005 0.006 <0.005 <0.005 0.009 <0.005 

Titanio Total    0.069 <0.005 0.195 0.049 0.084 0.015 0.237 0.107 
Uranio Disuelto    0.00014 <0.0001 0.0003 <0.0001 0.00014 <0.0001 0.0002 <0.0001 

Uranio Total    0.00022 0.0001 0.0003 0.0001 0.00022 0.0002 0.0003 0.0001 
Vanadio Disuelto    <0.005 <0.005 0.006 <0.005 <0.005 <0.005 0.006 <0.005 

Vanadio Total    <0.005 <0.005 0.01 <0.005 0.0054 <0.005 0.012 0.007 
Zinc Disuelto    <0.01 <0.01 0.03 0.01 <0.01 <0.01 0.03 <0.01 

Zinc Total 7.4  10 0.015 <0.01 0.04 0.03 <0.01 <0.01 0.03 <0.01 
Grasas y Aceites  10 10 <2.04 <2.02 <2.062 <2.2 <2.02 <2.02 <5 <2.2 

DQO  125  20 <10 40 23 17.8 <10 35 <10 
Cloruros 250   10 7 19 13.2 12 6 20 9.5 

Cianuro Total 0.14  1 0.007 <0.003 0.014 <0.003 0.006 <0.003 0.013 <0.003 
Fluoruros 4   0.27 0.1 0.6 0.18 0.006 <0.003 0.013 0.12 

Nitratos/Nitritos como N    3.07 2.01 5.23 3.28 1.97 1.14 3.85 2.37 
Amonio    0.24 <0.05 0.58 0.45 0.129 <0.05 0.22 <0.05 

Nitrógeno Kjeldahl (TKN)    0.74 <0.1 1.6 1.5 0.57 0.3 0.9 0.6 
Fosfatos    0.55 0.3 1 0.47 0.49 0.22 1.3 0.16 

Fósforo Disuelto (Orto)    0.18 0.08 0.33 0.13 0.18 0.09 0.49 0.04 
Fósforo Total  2 10 0.27 0.12 0.51 0.28 0.25 0.09 0.58 0.08 

STD (TDS) 500   312 160 750 320 255 160 440 192 
SST (TSS)  50 100 34 <5 102 28.0 73 <5 340 12.0 

ST (TS)    362 180 750 312 310 200 450 224 
Sulfatos 250   91 22 360 97.6 60 25 169 29.9 

Alcalinidad Total    79 50 110 66.4 70 45 90 39.7 
Hidrocarburos totales 

(TPH)    <0.01 <0.01 <0.01 <0.1 70 45 90 <0.09 

Dónd e:  u.e . :  un idad es expon enc ia les ;  m g/L :  mi l igramos por  l i t ro;  µ S/cm :  micro s iemen s por  cent ímetro ;  °C:  grad os cen t ígrados;  NM P/100m l:  n úmero más probab le  en 100ml ;  u Pt/Co:  u nidad es p lat ino coba lto ;  Fu e n te :  M SR,  20 17.  
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5.2.3 Agua Subterránea 

En el  Cuadro 5-4 se presentan los resultados de la cal idad del  agua subterránea 
(manant iales)  y  los resultados de laboratorio se presentan en el  Anexo 12.5.2.  Todos 
los parámetros anal izados en las estac iones GW-1A, GW-2, GW-3, GW-4 y GW-5 
cumplen con el  Acuerdo 236-2006, a excepción la mater ia f lotante encontrada en 
GW-2 y los col iformes fecales registrados en GW-1A.  

La temperatura de las  estaciones muestreadas se encontró entre 17.3 y 23.1 °C. La 
lectura menor de pH se obtuvo en la estación GW-2 (6.04 u.e.)  y  la mayor en la  
estación GW-1A (6.95 u.e.) .  Los Sól idos Suspendidos Totales (SST )  fueron registrados 
en dos estaciones,  encontrándose en GW-1A un valor por encima del valor máximo 
establec ido durante el  levantamiento de l ínea base. Las concentraciones registradas 
de Cloruros están por debajo de las guías de la USEPA (250 mg/L).  

La concentración de sulfatos  está por debajo de las guías de la USEPA (250mg/L) en 
todas las estac iones de monitoreo, a excepción de GW-3. Los sól idos disueltos totales  
(TDS)  están por arriba de las directrices de la USEPA (500mg/L) en dos estaciones 
(GW-1A y GW-3) .  

El  Cadmio, C ianuro, Beri l io,  Bismuto, Cobalto,  Cobre, Cromo, Galio,  L it io,  Cromo 
hexavalente,  Mercur io,  Molibdeno, Níquel,  Escandio,  Tal io,  Estaño, Plata,  Vanadio y 
Zinc no fueron detectados en ninguna de las estaciones. El  Selenio fue detectado en 
GW-3, y  sus concentraciones se registraron por debajo de la  guía de la USEPA 
(0.17mg/L).  El  Antimonio fue detectado en las estaciones GW2 y GW3 en 
concentrac iones por debajo de la guía dada por la USEPA (0.01 mg/L).  El  Plomo se 
registró en GW-1A en concentración por debajo de la guía de la USEPA y  Acuerdo 
(0.015 y 0.4 mg/L respectivamente) .  En todas las estaciones se registró Arsénico. S in 
embargo las concentraciones registradas se encuentran por debajo de las guías  
suger idas por USEPA (0.01 mg/L) y  el  Acuerdo (0.1 mg/L).  
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Cuad ro 5-4 :  Resu ltad os de la  Cal idad  d e Agua Subterrán ea  (manant ia les) ,  Proy ecto Min ero E scobal  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

GW-1A GW-2 GW-3 GW-4 GW-5 

Nacimiento Aldea El Volcancito Nacimiento Aldea El Fucío 
Nacimiento – Zona central del Proyecto Manantial – Aguas arriba del depósito Manantial – Aguas arriba del depósito 

(frente al portal oeste) de colas de colas debajo de GW-4 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.08 6.89 7.26 6.95 6.54 6.01 7.16 6.04 6.54 6.21 7.13 6.20 6.13 6.13 6.13 

NA NR NR NR NA 

Temperatura de campo °C    15.2 14.8 15.6 17.3 21.4 19 23.7 23.1 19.4 18.5 21 21.9 18.1 18.1 18.1 
Conductividad de campo µS/cm    229.8 223 236.5 124.8 323.4 111.3 500.5 103.1 315.3 236.7 501.1 891.6 147.3 147.3 147.3 

Oxígeno Disuelto de campo mg/L    0.1 0.03 0.17 4.38 1.18 0.13 2.35 3.73 0.68 0.03 1.26 3.29 0.14 0.14 0.14 
Turbidez NTU    

NR NR NR 

402 

NR NR NR 

77.9 

NR NR NR 

0.76 

NR NR NR 

Materia Flotante 
   Ausente ND Presente Ausente 

Color Aparente u Pt/Co   500 
660 599 2 

Color Real u Pt/Co   435 66 <1 
Cr (VI) mg/L   0.1 <0.05 <0.05 <0.05 

Coliformes Fecales NMP/100mL   <1x104 1.3 x 105 49 <4.5 
Aluminio Disuelto 

mg/L 

0.2   <0.03 <0.03 <0.03 2.65 0.075 <0.03 0.24 0.03 <0.03 <0.03 0.04 <0.03 1.42 1.42 1.42 
Antimonio Disuelto 0.01   <0.0004 <0.0004 <0.0004 <0.0004 0.00078 <0.0004 0.0011 0.0013 0.0004 <0.0004 0.001 0.0006 <0.0004 <0.0004 <0.0004 
Arsénico Disuelto 0.01  0.1 0.001 0.0008 0.0011 0.0031 0.0156 0.0043 0.0299 0.0077 0.0059 0.0037 0.0115 0.0023 0.0008 0.0008 0.0008 

Bario Disuelto 1   0.025 0.022 0.028 0.126 0.24 0.125 0.451 0.104 0.186 0.12 0.328 0.14 0.127 0.127 0.127 
Berilio Disuelto 0.004   <0.01 <0.002 <0.01 <0.01 <0.01 <0.002 <0.01 <0.01 <0.01 <0.002 <0.01 <0.01 <0.002 <0.002 <0.002 

Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Boro Disuelto    <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cadmio Disuelto 0.003  0.1 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Calcio Disuelto    5.7 5.1 6.2 5.9 33.5 9.6 65.3 9.6 31.6 25.7 43.4 112 4.4 4.4 4.4 
Cromo Disuelto 0.1  0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalto Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobre Disuelto 1.3  3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hierro Disuelto 0.3   0.02 <0.02 0.03 2.82 0.103 0.03 0.17 0.03 0.103 <0.02 0.33 <0.02 0.74 0.74 0.74 
Plomo Disuelto 0.015  0.4 <0.0001 <0.0001 0.0001 0.0079 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0009 0.0009 0.0009 
Litio Disuelto    <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 

Magnesio Disuelto    3.1 2.9 3.3 2.5 5.9 1.8 12 1.8 4.9 3.3 8.3 24.8 2.6 2.6 2.6 
Manganeso Disuelto 0.05   <0.005 <0.005 <0.005 0.175 0.123 0.02 0.356 0.063 0.057 <0.005 0.133 <0.005 0.069 0.069 0.069 

Mercurio Disuelto 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 

Níquel Disuelto 0.61  2 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 
Potasio Disuelto    7.3 5.9 8.6 16.4 2.9 1.3 4.3 1 3.8 2.5 5 11.7 4.6 4.6 4.6 

Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto 0.17   0.0002 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0009 <0.0001 <0.0001 <0.0001 

Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 
Sodio Disuelto    17.6 16.9 18.2 4.7 13.5 7.2 22 5.5 11.5 9.3 16.4 27.4 10.3 10.3 10.3 

Estroncio Disuelto    0.03 0.03 0.03 0.048 0.26 0.08 0.56 0.08 0.2 0.12 0.37 0.583 0.03 0.03 0.03 
Talio Disuelto    <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.1 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 

Estaño Disuelto    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 
Titanio Disuelto    <0.005 <0.005 <0.005 0.103 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.014 0.042 0.042 0.042 
Uranio Disuelto    <0.0001 <0.0001 0.0001 0.0009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 

Vanadio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.006 0.006 
Zinc Disuelto 7.4  10 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 0.1 <0.01 0.94 <0.01 3.47 <0.01 0.1 0.1 0.1 

Cloruros 250   15 14 16 15.1 4 2 7 2.6 5 3 6 29.2 4 4 4 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

GW-1A GW-2 GW-3 GW-4 GW-5 

Nacimiento Aldea El Volcancito Nacimiento Aldea El Fucío 
Nacimiento – Zona central del Proyecto Manantial – Aguas arriba del depósito Manantial – Aguas arriba del depósito 

(frente al portal oeste) de colas de colas debajo de GW-4 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

Cianuro Total 

mg/L 

0.14  1 0.008 <0.003 0.014 <0.003 0.004 <0.003 0.012 <0.003 0.0046 <0.003 0.014 <0.003 <0.003 <0.003 <0.003 

NA NR NR NR NA 

Fluoruros    <0.1 <0.1 <0.1 0.08 <0.1 <0.1 <0.1 0.22 0.15 0.1 0.2 0.30 <0.1 <0.1 <0.1 
Nitratos/Nitritos como N    2.19 1.9 2.48 0.05 0.74 0.14 1.1 0.93 1.19 0.05 3.16 7.55 0.07 0.07 0.07 

Amonio    <0.05 <0.05 0.07 <0.05 0.059 <0.05 0.16 0.09 0.065 <0.05 0.14 <0.05 <0.05 <0.05 <0.05 
Nitrógeno Kjeldahl (TKN)    0.7 0.3 1.1 3.0 0.63 0.2 0.9 0.5 0.46 <0.05 1.2 <1 0.3 0.3 0.3 

Fosfatos    0.2 0.1 0.2 1.09 0.4 0.1 0.7 <0.06 0.3 0.1 0.5 <0.06 0.09 0.09 0.09 
Fósforo Total  2 10 0.1 0.02 0.17 0.58 0.18 0.09 0.27 0.11 0.1 0.05 0.15 <0.02 0.03 0.03 0.03 

STD (TDS) 500   190 190 190 592 223 130 350 164 213 190 260 704 170 170 170 
SST (TSS)  50 100 6.5 6 7 131.0 7.7 6 9 14.0 39 5 105 <5 206 206 206 

ST (TS)    200 180 220 734 237.5 140 380 194 217.5 170 270 736 360 360 360 
Sulfatos 250   12.5 11 14 22.3 43 7 90 11.9 30 16 71 289 7 7 7 

Alcalinidad Total    31 31 31 34.3 0.18 0.09 0.27 28.3 83 71 97 88.4 35 35 35 

NA :  no  a na l i za do  po r  no  e ncon tr ar  a gu a  a l  mom e nto  de l a  obt e nc ió n d e la  m u es tr a .  GW - 5 fu e c l au s ur ad o  y  no  se  r e por ta n re s ul ta dos  par a  e l  pr e se n te in for me t r im e st ra l .  u . e . :  u ni da de s  e x po ne nc ia l e s .  m g/L :  mi l i gra mos po r  l i t ro .  
µS /cm:  mi cro  s i em e ns  po r  cen t í me tro .  ° C :  g ra dos  ce nt íg ra dos .  NMP /10 0ml :  n ú mero  má s pro ba bl e  e n 1 00 ml.  u  P t/ Co:  u ni da d es  p la t ino  coba l to .  NR  =  C á lc ulo  No  R ea l i za do  por  fa l ta  d e dato s  d e l í ne a  ba se .  Fu e nt e:  M SR,  2 017 .  
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Cuad ro 5-5 :  Resu ltad os de la  medic ión d e cal idad de agu a subterrán ea (Pozos d e Mon itoreo,  Producción y  Artesana l ) ,  Proy ecto Min ero  E scobal  (1/3)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW-2 MW-3 MW-4 MW-5 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 6.56 6.37 6.77 

NA 

6.44 6.34 6.49 6.62 6.32 6.23 6.41 6.59 6.19 6.04 6.34 6.34 

Temperatura de campo °C    24.4 23.4 25.1 24.1 23.7 24.5 25.3 23.3 22.2 24.4 25.3 23.4 23 24.6 24.2 

Conductividad de campo µS/cm    427.5 211.9 1001.3 803.9 741.6 829.1 608.5 916.9 872.1 944.8 531.6 469.7 401.4 494.1 924.5 

Oxígeno Disuelto de campo mg/L    0.75 0.3 1.21 0.65 0.11 1.44 5.38 0.97 0.48 1.93 6.43 0.82 0.19 1.77 3.60 

Turbidez NTU    

NR NR NR NR NR NR 

0.95 

NR NR NR 

1.70 

NR NR NR 

0.44 

Materia flotante Visual   Ausente Ausente Ausente Ausente 

Color Aparente 
u Pt/Co   500 

4 14 19 

Color Real   <1 <1 <1 

Cr (VI) mg/L   0.1 <0.05 <0.05 <0.05 

Coliformes Fecales NMP/100mL   <1x104 4.5 4.50 4.5 

Aluminio Disuelto 

mg/L 

0.2   0.038 <0.03 0.07 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Antimonio Disuelto 0.01   <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.0005 

Arsénico Disuelto 0.01  0.1 0.0011 0.0008 0.0014 0.0023 0.0021 0.0027 0.0022 0.0023 0.0021 0.0028 0.0022 0.0013 0.001 0.0016 0.001 

Bario Disuelto 1   0.03 0.024 0.039 0.036 0.032 0.041 0.039 0.042 0.038 0.047 0.024 0.162 0.157 0.166 0.047 

Berilio Disuelto 0.004   <0.002 <0.002 0.003 <0.002 <0.002 0.003 <0.01 <0.002 <0.002 0.003 <0.01 <0.002 <0.002 0.003 <0.01 

Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Boro Disuelto    0.014 <0.01 0.04 0.06 0.05 0.07 0.06 0.078 0.06 0.09 0.06 0.015 <0.01 0.03 0.04 

Cadmio Disuelto 0.003  0.1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Calcio Disuelto    20.6 9.4 48.7 80.3 76.4 83.3 82.4 100 93 107 73.9 40.8 39.2 42.2 145 

Cromo Disuelto 0.1  0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobalto Disuelto    <0.01 <0.01 <0.1 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Disuelto 1.3  3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hierro Disuelto 0.3   <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Plomo Disuelto 0.015  0.4 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 

Litio Disuelto    <0.02 <0.02 <0.02 <0.02 <0.02 0.02 0.015 <0.02 <0.02 0.02 0.014 <0.02 <0.02 <0.02 <0.008 

Magnesio Disuelto    3.5 2.4 6.1 10.3 10.1 10.7 10.1 11.3 10.9 11.6 8.1 7.3 6.8 7.6 19.0 

Manganeso Disuelto 0.05   0.108 0.03 0.308 <0.005 <0.005 0.008 <0.005 0.009 <0.005 0.021 <0.005 <0.005 <0.005 <0.005 <0.005 

Mercurio Disuelto 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 

Níquel Disuelto 0.61  2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 

Potasio Disuelto    2.2 1.9 2.4 4.2 3.9 4.6 4.2 4.7 4.5 5.2 4.1 6 5.5 6.5 8.0 

Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Selenio Disuelto 0.17   0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0002 0.0003 0.0003 0.0004 0.0003 0.0004 0.0006 

Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Sodio Disuelto    22 17.4 33.6 29.5 28.2 30.9 28.9 32.3 30.4 35.8 26.5 16.9 15.6 19.1 31.3 

Estroncio Disuelto    0.18 0.07 0.46 0.74 0.71 0.77 0.779 0.89 0.84 0.98 0.675 0.27 0.26 0.29 0.597 

Talio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW-2 MW-3 MW-4 MW-5 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

Estaño Disuelto 

mg/L 

   <0.1 <0.1 <0.1 

NA 

<0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 

Titanio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Uranio Disuelto    0.00016 <0.0001 0.0005 0.0002 0.0002 0.0002 0.0002 <0.0002 <0.0002 0.0002 0.0001 0.00033 0.0001 0.001 0.0006 

Vanadio Disuelto    0.0059 <0.005 0.008 0.0055 <0.005 0.009 <0.005 0.006 <0.005 0.009 0.007 <0.005 <0.005 <0.005 <0.005 

Zinc Disuelto 7.4  10 0.031 <0.01 0.11 0.053 <0.01 0.1 0.02 <0.01 <0.01 0.1 0.02 <0.01 <0.01 0.1 <0.01 

Cloruros 250   12 3 28 16 16 17 18.4 20 19 21 15.0 9 8 9 27.3 

Cianuro Total 0.14  1 0.0039 <0.003 0.011 0.005 <0.003 0.014 <0.003 0.005 <0.003 0.015 <0.003 0.005 <0.003 0.015 <0.003 

Fluoruros    0.35 0.2 0.7 0.8 0.8 0.8 0.75 0.8 0.8 0.8 0.88 0.18 0.1 0.2 0.24 

Nitratos/Nitritos como N    2.48 2.04 2.93 2.2 2.08 2.26 2.77 2.13 1.98 2.32 2.55 3.32 3 3.57 6.36 

Amonio    <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 0.1 

Nitrógeno Kjeldahl (TKN)    0.56 <0.1 1.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1 0.3 <0.1 

Fosfatos    0.233 0.21 0.27 0.315 0.27 0.37 0.22 0.248 0.24 0.27 0.19 0.203 0.15 0.24 0.06 

Fósforo Total  2 10 0.24 0.06 0.44 0.09 0.08 0.1 0.06 0.07 0.06 0.08 0.06 0.06 0.05 0.07 <0.02 

STD (TDS) 500   253 190 360 470 460 480 504 553 540 560 454 305 290 320 794 

SST (TSS)  50 100 345.8 137 584 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

ST (TS)    597.5 350 810 487.5 450 510 510 555 520 580 454 325 280 350 798 

Sulfatos 250   28.5 4 97 166 162 169 185 212.5 210 220 157 72.3 64 76 352 

Alcalinidad Total    64 56 80 84 82 86 82.5 85 83 88 96.7 66 61 68 95.9 

NA :  no  a na l i z ado  por  no  e ncon tr ar  a gu a  a l  mo m e nto  de l a  obt e nc ió n de la  m u es tr a .  e . :  u n id ad e s  e x pon enc ia le s .  m g/L :  mi l i gr amo s po r  l i t ro .  µ S/cm :  mic ro  s iem e n s  por  c e nt íme tro .  °C :  gr ado s  ce nt í gra do s.  N MP /100 ml :  n úm ero  má s 
pro ba bl e  e n 1 00m l .  u  Pt/ C o :  u n id ad e s  p l at ino  co ba l t o .  NR  =  Cá lcu lo  No  R ea l i za do  por  fa l ta  d e da tos  d e l í ne a  ba se .  Fu e nt e:  M SR,  20 17.  
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Cuad ro 5-5 :  Resu ltad os de la  medic ión d e cal idad de agu a subterrán ea (Pozos d e Mon itoreo,  Producción y  Artesana l ) ,  Proy ecto Min ero  E scobal  (2/3)  

Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW-6 MW-7 MW-8 MW-9 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 6.22 6.17 6.25 6.25 6.38 6.14 6.98 6.11 6.16 6.07 6.29 6.29 7.15 6.9 7.4 8.17 

Temperatura de campo °C    22.3 21.6 22.8 19.2 22.4 22 23.1 21.9 23.3 23.2 23.4 23.6 27.5 25.9 29 28.8 

Conductividad de campo µS/cm    538.2 342.9 752.6 2021 299.6 285.9 323.8 380.2 426.8 424.6 428.1 600.6 1595 1569 1621 405.2 

Oxígeno Disuelto de campo mg/L    0.69 0.19 1.67 4.24 0.61 0.25 1.19 3.92 0.72 0.16 1.45 4.45 0.38 0.35 0.41 2.21 

Turbidez NTU    

NR NR NR 

0.68 

NR NR NR 

11.7 

NR NR NR 

3.67 

NR NR NR 

4.7 

Materia flotante Visual   Ausente Ausente Ausente Ausente Ausente 

Color Aparente 
u Pt/Co   500 

4 73 <1 59 

Color Real   <1 <1 16 <1 

Cr (VI) mg/L   0.1 <0.05 <0.05 <1 <0.05 

Coliformes Fecales NMP/100mL   <1x104 <1.8 4.5 <1.8 <1.8 

Aluminio Disuelto 

mg/L 

0.2   <0.03 <0.03 0.05 <0.03 0.053 <0.03 0.07 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Antimonio Disuelto 0.01   0.00045 <0.0004 0.0012 <0.0004 0.00063 0.0005 0.0008 0.001 0.001 0.0009 0.0011 0.0008 <0.0004 <0.0004 <0.0004 <0.0004 

Arsénico Disuelto 0.01  0.1 0.0028 0.0024 0.0032 0.0019 0.0034 0.0029 0.0041 0.0024 0.0021 0.0019 0.0024 0.0014 0.003 0.0007 0.0052 0.0008 

Bario Disuelto 1   0.198 0.134 0.281 0.119 0.156 0.129 0.176 0.497 0.125 0.122 0.129 0.073 0.031 0.028 0.034 0.04 

Berilio Disuelto 0.004   <0.002 <0.002 0.003 <0.01 <0.002 <0.002 0.003 <0.01 <0.002 <0.002 0.003 <0.01 <0.01 <0.002 <0.01 <0.01 

Bismuto Disuelto    <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.07 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Boro Disuelto    <0.01 <0.01 <0.01 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.09 0.08 0.1 0.02 

Cadmio Disuelto 0.003  0.1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Calcio Disuelto    52.5 35.1 71.9 265 16.7 13.9 19.6 36.4 34.6 32.5 36.3 86.1 185.5 170 201 51.4 

Cromo Disuelto 0.1  0.1 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobalto Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobre Disuelto 1.3  3 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 

Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hierro Disuelto 0.3   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 5.52 1.53 9.51 <0.02 

Plomo Disuelto 0.015  0.4 <0.0001 <0.0001 <0.0001 0.0001 0.00013 <0.0001 0.0002 0.0033 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Litio Disuelto    <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 <0.008 <0.02 <0.02 <0.02 <0.008 0.07 0.07 0.07 0.011 

Magnesio Disuelto    7.5 4.9 10.5 27.5 4.8 4.6 5 11.4 6.4 6.3 6.7 13.9 35.8 34.4 37.2 7.9 

Manganeso Disuelto 0.05   <0.005 <0.005 0.006 <0.005 0.0065 <0.005 0.012 0.019 0.019 0.012 0.029 <0.005 0.203 0.149 0.257 0.062 

Mercurio Disuelto 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Molibdeno Disuelto    <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 

Níquel Disuelto 0.61  2 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 

Potasio Disuelto    5.7 5 6.5 11.6 6.2 5.4 6.8 9.5 4.8 4.6 5.1 6.1 4.8 4.6 5 4.4 

Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Selenio Disuelto 0.17   0.0005 0.0004 0.0005 0.0007 0.0002 0.0001 0.0002 <0.0001 0.0004 0.0003 0.0006 0.0004 <0.0001 <0.0001 <0.0001 <0.0001 

Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00007 <0.00005 

Sodio Disuelto    14 12.3 17 58.7 19.1 15.4 27.5 20.5 15.2 15 15.6 23.1 45.1 44.7 45.4 26.1 

Estroncio Disuelto    0.26 0.18 0.35 1.36 0.1 0.09 0.11 0.25 0.22 0.21 0.23 0.337 1.64 1.58 1.69 0.377 

Talio Disuelto    <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
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Parámetros Unidades 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW-6 MW-7 MW-8 MW-9 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Línea Base 
Jun-17 

Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

Estaño Disuelto 

mg/L 

   <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 

Titanio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Uranio Disuelto    0.00013 0.0001 0.0002 0.0004 <0.0001 <0.0001 0.0001 <0.0001 0.00017 0.0001 0.0002 0.0002 <0.0001 <0.0001 0.0004 0.0001 

Vanadio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.005 <0.005 <0.005 <0.005 <0.005 

Zinc Disuelto 7.4  10 0.034 <0.01 0.1 0.05 0.034 <0.01 0.1 0.58 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 

Cloruros 250   11 6 17 57.5 11 9 12 12.2 6 6 6 16.8 37 36 37 8.1 

Cianuro Total 0.14  1 0.005 <0.003 0.015 <0.003 0.005 <0.003 0.015 <0.003 0.005 <0.003 0.015 <0.003 0.007 <0.003 0.012 <0.003 

Fluoruros    0.18 0.1 0.2 0.14 0.13 0.1 0.2 0.11 0.17 0.1 0.2 0.16 2.55 2.5 2.6 0.57 

Nitratos/Nitritos como N    5.08 4.42 6.15 5.13 4.75 4.08 5.24 2.94 2.76 2.63 2.83 4.69 <0.02 <0.02 <0.02 <0.02 

Amonio    <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 0.1 

Nitrógeno Kjeldahl (TKN)    <0.1 <0.1 0.2 <0.1 0.21 <0.1 0.4 0.3 0.09 <0.1 0.2 <0.1 0.23 <0.1 0.4 <0.1 

Fosfatos    0.173 0.15 0.21 0.06 0.113 0.09 0.18 <0.06 0.23 0.21 0.24 0.09 <0.03 <0.03 <0.03 0.16 

Fósforo Total  2 10 0.05 0.04 0.06 0.02 0.04 0.01 0.07 <0.02 0.07 0.06 0.08 0.03 <0.01 <0.01 0.02 0.06 

STD (TDS) 500   340 260 440 1330 233 220 250 328 277 270 290 510 905 890 920 256 

SST (TSS)  50 100 <5 <5 <5 <5 19.75 7 45 <5 9 6 14 6.0 27 25 29 <5 

ST (TS)    345 240 450 1390 260 230 280 304 300 290 310 512 940 910 970 264 

Sulfatos 250   85.3 33 153 722 19.3 17 23 59.5 54.7 54 55 194 440 440 440 47.7 

Alcalinidad Total    65 62 68 63.5 48 41 60 105 68 66 70 71.6 147 136 157 158 

u. e . :  u n id ad e s  e xpo n enc ia le s .  mg /L :  mi l i gr amo s  por  l i t ro .  µ S/c m:  mic ro  s i em e ns  por  c e nt ím et ro .  °C :  gra dos  ce n t í gra do s.  N MP/1 00 ml:  n úm ero  má s pro ba b le  en  10 0m l .  u  P t/ Co:  u ni da d es  p la t i no  co ba l to .  N R  =  C á lc ulo  No  R ea l i z ado  
por  fa l ta  d e da tos  d e l í n ea  ba s e.  F ue n te :  M SR,  20 17.  
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Cuad ro 5-5 :  Resu ltad os de la  medic ión d e cal idad de agu a subterrán ea (Pozos d e Mon itoreo,  Producción y  Artesana l ) ,  Proy ecto Min ero  E scobal  (3/3)  

Parámetros Unidad 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW11 PSA-SR HW-1 RW-1 PSA-1 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

pH de campo u.e. 5.0-9.0 6.0-9.0 6.0-9.0 7.05 7.05 7.05 7.14 7.45 7.45 7.45 7.38 

NR NR NR 

7.21 

NR NR NR 

6.52 

NR NR NR 

7.50 
Temperatura de campo °C    30.4 30.4 30.4 32.0 27.8 27.8 27.8 28.6 25.9 24.1 33.7 

Conductividad de campo µS/cm    2.243 2.243 2.243 151.6 663.9 663.9 663.9 384.2 709.6 476.0 1270 
Oxígeno Disuelto de campo mg/L    0.09 0.09 0.09 2.13 0.05 0.05 0.05 1.03 5.60 5.58 3.42 

Turbidez NTU    

NR NR NR 

0.99 

NR NR NR 

1.66 3.6 1.69 0.76 
Materia flotante Visual   Ausente Ausente Ausente Ausente Ausente Ausente 
Color Aparente 

u Pt/Co   500 
175 4 30 3 573 

Color Real   <1 <1 <1 <1 7 
Cr (VI) mg/L   0.1 <0.05 <0.05 <0.05 <0.05 <0.05 

Coliformes Fecales NMP/100mL   <1x104 <1.8 <1.8 <1.8 <1.8 <1.8 
Aluminio Disuelto 

mg/L 

0.2   <0.03 <0.03 <0.03 <0.03 0.06 0.06 0.06 <0.03 <0.03 <0.03 <0.03 
Antimonio Disuelto 0.01   0.001 0.001 0.001 0.0005 <0.0004 <0.0004 <0.0004 0.0007 0.0005 <0.0004 <0.0004 
Arsénico Disuelto 0.01  0.1 0.0022 0.0022 0.0022 0.0029 0.0136 0.0136 0.0136 0.0128 0.0089 0.0003 0.004 

Bario Disuelto 1   0.033 0.033 0.033 0.024 0.125 0.125 0.125 0.078 0.093 0.099 0.023 
Berilio Disuelto 0.004   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Bismuto Disuelto    <0.08 <0.08 <0.08 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Boro Disuelto    0.18 0.18 0.18 0.16 0.07 0.07 0.07 0.09 0.07 0.04 0.12 

Cadmio Disuelto 0.003  0.1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Calcio Disuelto    271 271 271 221 47.5 47.5 47.5 95 73.3 51.4 191 
Cromo Disuelto 0.1  0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalto Disuelto    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobre Disuelto 1.3  3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Galio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hierro Disuelto 0.3   0.21 0.21 0.21 1.10 0.05 0.05 0.05 <0.02 <0.02 <0.02 2.59 
Plomo Disuelto 0.015  0.4 0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 
Litio Disuelto    0.06 0.06 0.06 0.075 0.08 0.08 0.08 0.142 0.101 <0.008 0.081 

Magnesio Disuelto    41.3 41.3 41.3 32.7 4.1 4.1 4.1 5.7 5.1 9.3 35.2 
Manganeso Disuelto 0.05   0.044 0.044 0.044 0.018 0.03 0.03 0.03 0.026 <0.005 <0.005 0.066 

Mercurio Disuelto 0.002  0.01 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Molibdeno Disuelto    0.01 0.01 0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 

Níquel Disuelto 0.61  2 <0.01 <0.01 <0.01 <0.008 <0.01 <0.01 <0.01 <0.008 <0.008 <0.008 <0.008 
Potasio Disuelto    5 5 5 4.3 2.5 2.5 2.5 1.9 3.0 7.2 4.5 

Escandio Disuelto    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenio Disuelto 0.17   0.0006 0.0006 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 0.0004 <0.0001 <0.0001 

Plata Disuelta    <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00006 <0.00005 <0.00005 
Sodio Disuelto    77.4 77.4 77.4 66.6 55.2 55.2 55.2 82.4 63.7 21.9 47.3 

Estroncio Disuelto    2.23 2.23 2.23 2.1 1.33 1.33 1.33 4.48 3.15 0.443 1.85 
Talio Disuelto    0.0002 0.0002 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Estaño Disuelto    <0.1 <0.1 <0.1 <0.04 <0.1 <0.1 <0.1 <0.04 <0.04 <0.04 <0.04 
Titanio Disuelto    <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.014 0.01 <0.005 0.007 
Uranio Disuelto    0.0007 0.0007 0.0007 0.0005 0.0002 0.0002 0.0002 0.0003 0.0002 <0.0001 0.0005 

Vanadio Disuelto    <0.005 <0.005 <0.005 <0.005 0.005 0.005 0.005 <0.005 <0.005 <0.005 <0.005 
Zinc Disuelto 7.4  10 0.04 0.04 0.04 0.02 0.12 0.12 0.12 0.13 0.09 <0.01 <0.01 

Cloruros 250   68 68 68 59.0 32 32 32 3.8 7.7 13.0 44.7 
Cianuro Total 0.14  1 <0.003 <0.003 <0.003 <0.003 0.003 0.003 0.003 <0.003 <0.003 <0.003 <0.003 

Fluoruros    2.7 2.7 2.7 2.65 0.7 0.7 0.7 0.92 0.68 0.71 2.70 
Nitratos/Nitritos como N    0.19 0.19 0.19 <0.02 <0.02 <0.02 <0.02 0.19 1.94 4.08 <0.02 
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Parámetros Unidad 
USEPA 
Salud 

Humana 

IFC Agua 
Residual 
Tratada 

Acuerdo 
236-2006 

MW11 PSA-SR HW-1 RW-1 PSA-1 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Línea Base 

Jun-17 
Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo Promedio Mínimo Máximo 

Amonio 

mg/L 

   <0.05 <0.05 <0.05 0.1 0.06 0.06 0.06 <0.05 

NR NR NR 

<0.05 

NR NR NR 

0.1 

NR NR NR 

0.1 
Nitrógeno Kjeldahl (TKN)    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <1 <0.1 <0.1 

Fosfatos    0.03 0.03 0.03 <0.06 0.06 0.06 0.06 <0.06 0.06 <0.06 <0.06 
Fósforo Total  2 10 0.06 0.06 0.06 <0.02 0.02 0.02 0.02 <0.02 0.03 <0.02 <0.02 

STD (TDS) 500   1370 1370 1370 1160 320 320 320 606 494 358 1000 
SST (TSS)  50 100 145 145 145 <5 <5 <5 <5 <5 <5 <5 <5 

ST (TS)    1000 1000 1000 1190 300 300 300 622 502 352 1050 
Sulfatos 250   700 700 700 623 45 45 45 277 197 125 535 

Alcalinidad Total    133 133 133 135 186 186 186 170 132 83.1 156 

u. e . :  u n id ad e s  e xpo n enc ia le s .  mg /L :  m i l i gra mos  po r  l i t ro .  µ S/cm :  m ic ro  s i eme ns  po r  c e nt íme tro .  °C :  g ra dos  ce n t í gra do s.  N MP/1 00 ml:  n úm ero  má s pro ba bl e  en  10 0m l .  u  P t/Co :  un i da d es  p la t i no  co ba l to .  NR  =  C á lc ulo  No  R ea l i z ado  
por  fa l ta  d e da tos  d e l í n ea  ba s e.  F ue n te :  M SR,  20 17.  
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En el  Cuadro 5-5 se presentan los  resultados de la cal idad del agua subterránea 
(Pozos de Monitoreo, Producción y Artesanal)  correspondientes al  mes de Junio. 
Los resultados de laboratorio se presentan en e l  Anexo 12.5.2.  La mayoría de los  
pozos monitoreados cumplen con los valores establecidos en el  Acuerdo 236-2006 
para entes generadores nuevos y los valores en general  se encuentran dentro del  
rango estadíst ico de la l ínea base.  

Los valores de pH estuvieron en el  rango de 6.11 a 8.17 u.e.  y  la temperatura en e l  
rango de 19.2 a 33.7 °C. Las concentraciones registradas de Cloruros están por  
debajo de las directrices de la USEPA (250 mg/L).  

En los  pozos MW-5, MW-6, MW-11, PSA-SR y PSA-1 los valores registrados de 
sulfatos se encuentran por encima de los valores establec idos durante e l  
levantamiento de l ínea base y por las guías  de USEPA (250 mg/L).  Todos los demás 
pozos se encuentran por debajo de las directrices que establece la USEPA.  

Se reportaron valores  de Sólidos Suspendidos Totales (SST )  en e l  pozo MW-8 los  
cuales se encuentran debajo de las guías establec idas por el  Banco Mundial  y  el  
Acuerdo (50 y 100 mg/L respectivamente) y  dentro de los rangos establecidos en 
la l ínea base.  

El  Aluminio,  Ber i l io,  Bismuto, Cadmio, Galio,  Cromo, Cobalto,  Cobre, Cromo 
Hexavalente,  Mercurio,  Molibdeno, Níquel ,  Plata,  Tal io,  Estaño y Escandio no 
fueron detectados en ninguno de los pozos monitoreados.  

El  Ant imonio se detectó en los pozos MW5, MW7, MW8, MW-11, PSA-SR y HW-1 
en concentrac iones por debajo de la guía establec ida por la USEPA (0.01 mg/L).  E l  
Bario fue detectado en todas las estaciones en concentrac iones menores a la guía 
de la USEPA (1 mg/L).  

El  Hierro fue detectado en los pozos MW-11 y PSA-1 y las concentrac iones se  
encuentran por arriba de lo establecido por USEPA (0.3 mg/L).  El  Arsénico fue 
detectado en todas las estaciones de pozos de monitoreo y las concentraciones se 
encuentran dentro los mínimos y máximos establecidos en la l ínea base y por 
debajo de lo est ipulado por la USEPA (0.01 mg/L).  En ninguna estación de 
monitoreo fue detectado el  c ianuro total.  
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6 Sedimentos 

6.1 Sitios de Monitoreo 

En el  Cuadro 6-1 se enlistan las estaciones de monitoreo de sedimentos de las  
quebradas y r íos ubicados dentro o cercanas al  área de inf luencia (AI )  del  
Proyecto y su ubicación se presenta en la Figura 6-1.  

Cuad ro 6-1 :  S i t ios d e Monitoreo d e Sedimento,  Proy ecto Min ero E scoba l  

Estac ión  Coorden adas  S it io  

SED1 807,053 1,601,682 Queb rada  E l  E scoba l ,  aguas arr iba  de l  
proy ecto  

SED2 805,811 1,601,164 Queb rada  E l  E scoba l ,  en  medio d el  
proy ecto  

SED2A 805,295 1,601,230 Queb rada  E l  E scoba l ,  Sa l ida de  la  
Prop iedad  

SED3 805,337  1,602,453  Rio  E l  Dorado,  agu as ar r iba  
SED4 804,781  1,601,228  Rio  E l  Dorado,  agu as ab ajo  

SED4A 804,629 1,601,052 Río  E l  Dorado,  por  p uen te d e acceso a l  
Proy ecto (Suandy s)  

SED5 810,882  1,603,313  Rio  Tapa lapa,  agu as ar r iba  
SED6 808,391  1,597,689  Rio  Los Vad os,  aguas ab ajo  
SED7 806,989  1,600,618  Queb rada  La  Honda  
SED8 804,054  1,600,834  Unión Río  San  Rafae l  y  E l  Dorad o  

SED9 803,772 1,597,635 Río  Tapa lapa,  agu as aba jo (cercano  a  la  
Ceib ita )  

Nota :  e n n i ng u na d e l as  est ac io n es  mo ni tor ea da s  s e  cu e nta  co n l ín ea  b as e d e me ta le s  e n  
se d im en tos .  S i st ema d e c oord en ad as  p roye cta da s  UTM,  D ATU M W G S84.  M s nm:  me tro s  sob re e l  
n iv e l  de l  m ar .  Fu e nt e:  M S R,  201 7.  
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6.2 Resultados 

En el  Cuadro 6-2 se presenta los resultados de metales registrados para e l  mes de 
Jul io 2017. Los resultados del  laboratorio se presentan en el  Anexo 12.6.  

El  porcentaje de fósforo total  se encuentra en el  rango de 0.00579% (SED-2A) a 
0.0189% (SED-2).  No se detectó cianuro en ninguna de las estaciones 
muestreadas,  excepto en SED-7.  

El  mercurio se detectó en todas las estaciones y en concentraciones por debajo de 
lo establecido (25 mg/kg) para la disposición de lodos en el  suelo establec idos por  
el  Acuerdo 236-2006. Las concentraciones de Cadmio, Plomo y Cromo registradas 
están muy por debajo de los valores  guía.  Todas las estac iones muestreadas 
registraron concentraciones de Arsénico menor al  valor sugerido (50 mg/Kg).  
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Cuad ro 6-2 :  Resu ltad os de sedimentos,  Proy ecto Minero E scoba l  

Parámetro Unidades 

Acuerdo 
236-2006  SED-1  SED-2  SED-2A  SED-3  SED-4  SED-4A 

Aplicación al 
suelo  Jul-17  Jul-17  Jul-17  Jul-17  Jul-17  Jul-17 

Arsénico Total mg/Kg** 50  9.2  36.5  9  24.7  16.8  16.7 

Cadmio Total mg/Kg** 50  0.17  0.89  0.45  0.26  0.36  0.25 

Cromo Total mg/Kg** 1500  2.3  5.6  2.4  3.3  5.1  5.2 

Plomo Total mg/Kg** 500  7.54  75.1  22.9  9.82  10.6  9.4 

Mercurio Total mg/Kg** 25  0.07  0.11  0.07  0.08  0.08  0.07 

Cianuro Total mg/Kg**    <0.1  <0.2  <0.2  <0.1  <0.2  <0.2 

Fósforo Total %    0.0146  0.0189  0.00579  0.00846  0.0086  0.00854 

               

Parámetro Unidades 

Acuerdo 
236-2006  SED-5  SED-6  SED-7  SED-8  SED-9  

 Aplicación al 
suelo  Jul-17  Jul-17  Jul-17  Jul-17  Jul-17  

 Arsénico Total mg/Kg** 50  NA  8.5  10.8  14.9  5.4  
 Cadmio Total mg/Kg** 50  NA  0.12  0.27  0.27  0.21  
 Cromo Total mg/Kg** 1500  NA  5.6  2.9  3.8  2.7  
 Plomo Total mg/Kg** 500  NA  4.28  10.7  9.5  5.74  
 Mercurio Total mg/Kg** 25  NA  0.05  0.06  0.08  0.07  
 Cianuro Total mg/Kg**    NA  <0.1  0.2  <0.2  <0.2  
 Fósforo Total %    NA  0.00634  0.0103  0.00917  0.009  
 mg/K g :  mi l ig ramo por  k i lo gra mo.  **  mg /k g de mat e r ia  s eca  a  10 4° C.  %:  po rc en ta j e .  *L M P p ara  s u elo s  con pH <  7  un i da de s,  e n l os  s u elo s  

qu e po se an  pH > 7 s e  po dr á n d i s pon er  lo do s  has ta  u n 50% ma yor  d e los  va lor es  pr e se nt ado s como  L MP.  F ue n te :  M SR,  20 17.  





PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL         21-2 017  

63 

7 Calidad de Efluentes 

7.1 Sitios de Monitoreo 

En el  Cuadro 7-1 se describe la estación de monitoreo del efluente hacia la quebrada 
El  Escobal ,  del  agua proveniente de la planta de tratamiento de aguas especia les.  Su 
ubicación se presenta en la Figura 7-1.  

Cuad ro 7-1 :  S i t io  d e Monitoreo d e Cal idad de  Agua d el  Ef lu ente d e Plan ta d e Tratamiento,  
Proy ecto Min ero E scoba l  

Estac ión  Coorden adas  S it io  

WW9 805,467 1,601,111 

Dispos it ivo para toma d e mu estras 
de la  p lanta  d e tratamiento d e 

aguas res idua les d e t ipo  esp ec ia l  
del  proceso d e minado.  

S i st em a de  co o r de na da s  pro y ec ta das  UT M,  DAT UM  WG S8 4.  Ms nm :  m et ros  s obr e e l  n iv e l  d e l  ma r .  
F ue nt e:  M SR,  201 7.  
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7.2 Resultados  

Durante los monitoreos correspondientes,  se emplearon muestras control  para 
determinar la confiabil idad de los resultados de parámetros analizados por el  
laborator io encargado del anál is is  de las muestras.  En total  se efectuaron 3 muestras  
blanco y una muestra duplicado; los resultados obtenidos se presentan en el  Cuadro 
7-2. 

Cuad ro 7-2 :  Resu ltad os de control  d e ca l idad p ara mu estras  de  Ef luentes de Planta de 
Tratamien to,  Proy ecto Min ero E scobal  

Mes 

Unidades LMP Acuerdo 236-2006 

Mayo Junio Julio Mayo 

Control de Calidad Blanco Blanco Blanco Duplicado Original 

ID Muestra WW10 WW10 WW10 WW11 WW9 

No. Reporte Lab. 1097-17 1642-17 1778-17 1219-17 1220-17 

Grasas y Aceites mg/L 10 <5 <5 <5 <5 <5 

Materia Flotante NL Ausente ausente ausente ausente ausente ausente 

DBO 

mg/L 

200 < 10 < 10 < 10 11 10 

DQO   < 25 < 25 < 25 31 31 

SST (TSS) 100 < 10 < 10 < 10 <10 <10 

Nitrógeno Total 20 <10.9 <10.9 <10.9 <10.9 <10.9 

Fósforo Total 10 <0.05 <0.05 <0.05 <0.05 <0.05 

Arsénico 0.1 <0.002 <0.002 <0.002 0.005 0.004 

Cadmio 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 

Cobre 3 <0.03 <0.03 <0.03 <0.03 <0.03 

Cromo Hexavalente 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 

Cianuro Total* 1 <0.003 <0.003 <0.003 <0.003 <0.003 

Mercurio 0.01 <0.004 <0.002 <0.004 <0.004 <0.004 

Níquel 2 <0.05 <0.05 <0.05 <0.05 <0.05 

Plomo 0.4 <0.05 <0.05 <0.05 <0.05 <0.05 

Zinc 10 <0.01 <0.01 <0.01 <0.01 <0.01 

Color Real u Pt/Co   <1.8 < 1 < 1 <1 5 

Coliformes Fecales NMP/100ml <1x104 <1.8 <1.8 <1.8 2.4 x 102 4.9 x 102 

*a ná l i s i s  rea l i zado  po r  la b orator io  AZ C.  u . e .  un i da d es  e lec tro q uím ica s .  °C :  gr ado s  ce n t í gra do s.  m g/L :  
mi l i gra mo s po r  l i t ro .  U  Pt/ Co :  u ni da d es  de P l at ino -C obal to .  N MP/ 100 ml:  nú me ro  más p ro ba bl e  e n 100  
mi l i l i t ro s .  NL  =  no  hay  l ími te  e sta b lec i do  par a  es te  p arám et ro .  F ue n te :  MSR,  2 017.  

 

Para la preparación de blancos anal ít icos de los parámetros f is icoquímicos y metales  
se uti l i zó agua desmineral izada y para los parámetros microbiológicos se  ut i l i zó agua 
salvavidas embotellada. Todos los parámetros analizados por los dos laboratorios son 
confiables en manipulación de las muestras y precis ión del anál is is .  
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En el  Cuadro 7-3 se pueden observar  los resultados de la cal idad del ef luente de la  
planta de tratamiento del Proyecto Minero Escobal .  Los resultados de laborator io se 
presentan en el  Anexo 12.7. 

Los valores de pH se encontraron en el  rango de 7.26 a 8 .19 u.e. ,  cumpl iendo con el  
rango establecido en el  Acuerdo 6.0-9.0 u.e.  

La concentración de Cianuro Total,  Grasas y  Aceites,  Demanda Bioquímica de Oxígeno 
(DBO) ,  Demanda Química de Oxígeno (DQO) ,  sól idos sedimentables totales (SST ) ,  
Arsénico Total,  Plomo Total,  Cadmio Total,  Cobre Total,  Cromo Hexavalente,  Mercurio  
Total,  Níquel Total  y  Coliformes fecales están por debajo de los valores establec idos 
por el  acuerdo.  

Por lo tanto los resultados obtenidos durante las descargas de la planta de 
tratamiento cumplen con el  Acuerdo Gubernativo 236-2006 para entes generadores  
nuevos,  Banco Mundial  para el  sector minero y la USEPA.  
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Cuad ro 7-3 :  Cal idad  del  Ef lu en te  de  la  P lanta de  Tratamiento,  Proyecto  Min ero E scobal  

Mes 

Unidades LMP Acuerdo 
236-2006 

Valores 
Indicador Banco 
Mundial Sector 

Minero 

LMP EPA 
CFR 440, 

Subparte J, 
440.102, (a) 

Mayo Junio Julio 
Fecha Muestreo 18/05/2017 21/06/2017 11/07/2017 

ID Muestra WW9 WW9 WW9 
No. Reporte Lab. 1220-17 1590-17 1777-17 

pH de campo u.e. 6.0-9.0 6.0-9.0 6.0-9.0 7.26 7.99 8.19 
Temperatura de campo 

°C 
 +/- 3  27.7 27.6 27.2 

Temperatura. Quebrada 
   23.1 19.22 22.4 

El Escobal 
Grasas y Aceites mg/L 10 10  <5 <5 <5 
Materia Flotante  Ausente   ausente ausente ausente 

DBO 

mg/L 

200 50  10 < 10 < 10 
DQO  150  31 < 25 < 25 

SST (TSS) 100 50 30 <10 < 10 13 
Nitrógeno Total 20 10  <10.9 <10.9 <10.9 

Fósforo Total 10 2  <0.05 <0.05 0.05 
Arsénico 0.1 0.1  0.004 0.006 0.010 
Cadmio 0.1 0.05  <0.02 <0.02 <0.02 
Cobre 3 0.3 0.3 <0.03 <0.03 <0.03 

Cromo Hexavalente 0.1 0.1  <0.05 <0.05 <0.05 
Cianuro Total* 1 1  <0.003 <0.003 <0.003 

Mercurio 0.01 0.002 0.002 <0.004 <0.004 <0.004 
Níquel 2 0.5  <0.05 <0.05 <0.05 
Plomo 0.4 0.2 0.6 <0.05 <0.05 <0.05 

Zinc 10 0.5 1.5 <0.01 <0.01 <0.01 
Color Real u Pt/Co 500   5 6 <1 

Coliformes Fecales NMP/100ml <1x104 400  4.9 x 102 2.3 x 101 <1.8 

u. e .  u ni da d es  e lec tro q uí mica s .  °C :  gra do s  c en t í g r ado s.  m g/L :  m i l ig ramo s p or  l i t ro .   U  P t/Co:  u n id a de s  d e P lat i no -Co ba lto .  NMP /10 0ml :  
nú me ro  m ás  p rob ab l e  en  100 mi l i l i t ro s .  * :  a ná l i s i s  ef ect ua dos  e n la bor ator io  AC Z.  F u en te :  MSR,  20 17.  
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8 Vibraciones 

8.1 Sitios de Monitoreo 

La Empresa instaló tres equipos para la medición de vibraciones por medio del  equipo 
eXPeak Seismograph modelo eXAD-8 de la empresa Physical  Measurement 
Technologies,  Inc.  Estos equipos son automatizados y registran la  velocidad (mm/s) y 
la frecuencia (Hz) de forma constante. La ubicación de las estac iones de monitoreo se 
presenta en la Figura 8-1 y en el  Cuadro 8-1 se presenta la descr ipción de cada una 
de las estaciones.  

Cuad ro 8-1 :  E stacion es de mon itoreo d e v ibraciones,  Proyecto  Min ero E scoba l  

Estac ión  Coorden adas  S it io  
BS-1  806,424  1,601,608  Co l indanc ia  con Ald ea  La  Cu chi l la  
BS-2  806,366  1,601,291  Entre ambos porta les  
BS-3  805,798  1,601,563  Depósito  d e Su elo  

S i st em a de  co o r de na da s  pro y ec ta das  UT M,  DAT UM  WG S8 4.  Ms nm :  m et ros  s obr e e l  n iv e l  d e l  ma r .  
F ue nt e:  M SR,  201 7.  
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8.2 Resultados 

En el  Cuadro 8-2 se presentan todas las mediciones de las voladuras registradas en 
los instrumentos. Todos los resultados se encuentran por debajo del  l ímite de 
detección del  equipo (1.3 mm/s).  Según la norma del United States Bureau of Mines,  
el  l ímite a part ir  del  cual  las v ibraciones inducidas por una voladura pueden 
ocasionar  daños a  estructuras  es de 50.8 mm/s. Por lo que se  puede determinar  que 
las mismas no son sensibles y por lo tanto no representan un impacto para el  
ambiente.  
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Cuad ro 8-2  Resul tados de medic ión d e v ibraciones,  Proy ecto Minero E scoba l  

 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1330-SUMI 01-may 05:02 <2.5 
1190-6810 01-may 18:07 <2.5 
1215-6960 01-may 18:17 <2.5 
1505-7480 01-may 18:08 <2.5 
1390-6800 01-may 18:10 <2.5 
1215-6890 01-may 05:45 <2.5 

1305-RMUK 01-may 05:45 <2.5 
1315-CFTE 01-may 05:52 <2.5 
1305-7300 02-may 18:10 <2.5 
1305-ACCS 02-may 18:10 <2.5 
1305-RAMP 02-may 18:14 <2.5 
1305-CFTE 02-may 18:15 <2.5 
1290-6410 02-may 18:09 <2.5 
1215-6810 02-may 18:27 <2.5 
1240-6760 02-may 06:23 <2.5 
1265-6600 02-may 06:06 <2.5 
1505-7360 02-may 06:10 <2.5 
1505-7500 02-may 06:10 <2.5 
1430-CFTE 03-may 18:14 <2.5 

1290-BYPASS 03-may 18:13 <2.5 
1415-6780 03-may 18:26 <2.5 
1215-6960 03-may 18:20 <2.5 
1505-CFTO 03-may 18:13 <2.5 
1505-7500 03-may 06:14 <2.5 
1415-6860 03-may 06:23 <2.5 
1415-6880 03-may 06:23 <2.5 

1330-RAMP 03-may 06:26 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1215-6810 03-may 06:14 <2.5 
1415-7410 03-may 06:23 <2.5 
1265-6600 04-may 18:10 <2.5 
1215-6740 04-may 18:10 <2.5 

1305-RAMP 04-may 18:15 <2.5 
1390-6680 04-may 18:25 <2.5 
1505-CFTO 04-may 06:10 <2.5 
1505-7480 04-may 06:10 <2.5 
1215-6960 04-may 06:15 <2.5 
1305-ACCS 04-may 06:03 <2.5 
1315-CFTE 05-may 19:05 <2.5 
1240-6760 05-may 18:53 <2.5 
1330-CFTO 05-may 18:40 <2.5 
1415-6780 05-may 19:10 <2.5 
1190-6410 05-may 18:43 <2.5 
1215-6740 05-may 18:52 <2.5 
1430-CFTE 05-may 18:50 <2.5 
1415-6880 05-may 06:01 <2.5 

1290-BYPASS 05-may 06:16 <2.5 
1215-6810 05-may 06:11 <2.5 

1165-RAMP-E 05-may 06:06 <2.5 
1415-6860 06-may 18:20 <2.5 
1390-6680 06-may 18:11 <2.5 
1305-ACCS 06-may 18:06 <2.5 
1240-6760 06-may 17:55 <2.5 
1505-SERV 06-may 18:10 <2.5 
1305-RAMP 06-may 18:00 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1505-7480 06-may 05:58 <2.5 
1505-7340 06-may 05:58 <2.5 
1215-6960 06-may 00:57 <2.5 
1415-6780 06-may 06:10 <2.5 
1430-7450 07-may 18:06 <2.5 
1415-6860 07-may 18:24 <2.5 
1215-6740 07-may 18:14 <2.5 

1165-RAMP-E 07-may 18:05 <2.5 
1315-RMUK 07-may 18:22 <2.5 
1315-CFTE 07-may 18:22 <2.5 
1455-7370 07-may 18:13 <2.5 
1330-7240 07-may 06:33 <2.5 

1165-RAMP-E 07-may Sin 
dato <2.5 

1265-6600 07-may 06:13 <2.5 
1390-6680 07-may 06:12 <2.5 

1305-RAMP 07-may 06:31 <2.5 
1330-CFTO 07-may 06:32 <2.5 
1505-7480 08-may 18:40 <2.5 
1340-6340 08-may 18:26 <2.5 

1290-BYPASS 08-may 18:25 <2.5 
1390-6700 08-may 06:35 <2.5 
1415-6780 08-may 06:40 <2.5 

1305-RAMP 08-may 06:50 <2.5 
1305-ACCS 08-may 06:34 <2.5 

1165-RAMP-E 09-may 17:55 <2.5 
1215-6580 09-may 18:15 <2.5 
1430-7580 09-may 17:55 <2.5 
1415-6880 09-may 18:05 <2.5 
1455-7400 09-may 06:07 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1505-7340 09-may 06:10 <2.5 
1340-6530 09-may 06:20 <2.5 

1315-RMUK 09-may 06:08 <2.5 
1215-6960 09-may 06:14 <2.5 
1330-CFTO 10-may 18:05 <2.5 
1505-7480 10-may 18:13 <2.5 
1415-6860 10-may 18:10 <2.5 
1390-6680 10-may 18:05 <2.5 
1505-CFTO 10-may 06:23 <2.5 
1415-6780 10-may 06:32 <2.5 

1305-RAMP 10-may Sin 
dato <2.5 

1165-RAMP-E 10-may 06:28 <2.5 
1265-6390 10-may 06:33 <2.5 
1315-CFTE 10-may 06:22 <2.5 

1455-7370 10-may Sin 
dato <2.5 

1390-6700 10-may 06:21 <2.5 
1415-6880 11-may 18:30 <2.5 
1430-7540 11-may 18:21 <2.5 
1215-6580 11-may 18:17 <2.5 
1215-6740 11-may 18:17 <2.5 
1240-6750 11-may 18:27 <2.5 
1265-6790 11-may 18:23 <2.5 
1340-6700 11-may 18:20 <2.5 
1505-7380 11-may 06:19 <2.5 
1505-7480 11-may 06:17 <2.5 
1330-CFTO 11-may 02:24 <2.5 
1505-CFTE 11-may 06:18 <2.5 
1415-6860 11-may 06:37 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1315-6340 11-may 06:24 <2.5 
1290-6790 11-may 06:16 <2.5 

1315-RMUK 12-may 18:21 <2.5 
1265-6380 12-may 18:17 <2.5 

1305-RAMP 12-may 18:14 <2.5 
1215-6580 12-may 06:17 <2.5 
1265-6430 12-may 06:18 <2.5 

1165-RAMP-E 12-may 06:04 <2.5 
1415-6880 12-may 06:03 <2.5 

13900-6680 12-may 06:15 <2.5 
1430-6530 12-may 06:22 <2.5 
1430-7450 13-may 18:13 <2.5 
1505-7480 13-may 18:17 <2.5 
1330-7220 13-may 18:08 <2.5 
1340-6680 13-may 18:16 <2.5 
1315-CFTE 13-may 18:11 <2.5 
1215-6740 13-may 18:05 <2.5 
1505-CFTO 13-may 06:30 <2.5 
1505-7340 13-may 06:30 <2.5 
1415-6860 13-may 06:40 <2.5 

1290-BYPASS 13-may 06:27 <2.5 
1290-6790 13-may 06:25 <2.5 
1505-7380 14-may 18:13 <2.5 
1415-6880 14-may 18:18 <2.5 

1305-RAMP 14-may 18:18 <2.5 
1505-SERV 14-may 06:37 <2.5 
1455-7480 14-may 06:33 <2.5 
1290-6750 14-may 06:53 <2.5 
1215-6580 14-may 06:39 <2.5 

1165-RAMP-E 14-may 06:30 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1330-7220 14-may 06:41 <2.5 

1340-6530 14-may Sin 
dato <2.5 

1430-7540 14-may 06:23 <2.5 
1505-CFTO 15-may 19:12 <2.5 
1315-RMUK 15-may 19:10 <2.5 
1365-6890 15-may 18:55 <2.5 
1505-SERV 15-may 06:18 <2.5 
1265-6390 15-may 06:23 <2.5 
1265-6430 15-may 06:23 <2.5 

1290-BYPASS 15-may 06:25 <2.5 
1305-RAMP 15-may 06:18 <2.5 
1415-6860 15-may 06:30 <2.5 
1290-7040 15-may 06:26 <2.5 
1330-CFTO 16-may 18:41 <2.5 
1330-7220 16-may 18:41 <2.5 
1340-6530 16-may 18:48 <2.5 

1165-RAMP-E 16-may 18:35 <2.5 
1290-6790 16-may 06:32 <2.5 
1505-SERV 16-may 06:42 <2.5 
1505-CFTO 16-may 06:45 <2.5 
1505-7340 16-may 06:44 <2.5 
1505-7380 16-may 06:43 <2.5 
1215-6920 16-may 06:25 <2.5 
1365-6890 16-may 06:33 <2.5 
1390-6680 16-may 06:26 <2.5 
1265-6390 17-may 18:24 <2.5 
1265-6430 17-may 18:27 <2.5 

1305-RAMP 17-may 18:25 <2.5 
1455-CFTE 17-may 18:23 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1290-7440 17-may 18:24 <2.5 
1165-RAMP-E 17-may 06:00 <2.5 

1390-6660 17-may 06:25 <2.5 
1530-RAMP 17-may 06:17 <2.5 
1330-7220 17-may 06:06 <2.5 
1415-6860 17-may 06:30 <2.5 
1415-6880 17-may 06:30 <2.5 
1265-6390 18-may 18:37 <2.5 
1265-6430 18-may 18:35 <2.5 
1340-6530 18-may 18:33 <2.5 
1505-7480 18-may 18:24 <2.5 

1305-RAMP 18-may 18:13 <2.5 
1215-6740 18-may 18:30 <2.5 
1365-6640 18-may 18:11 <2.5 
1240-6580 18-may 06:25 <2.5 
1190-6580 18-may 06:07 <2.5 
1215-6930 18-may 06:17 <2.5 
1505-7380 18-may 06:17 <2.5 
1330-7220 18-may 06:08 <2.5 
1390-6680 19-may 18:49 <2.5 

1315-RMUK 19-may 18:41 <2.5 
1165-RAMP-E 19-may 18:36 <2.5 

1390-6660 19-may 18:50 <2.5 
1305-RAMP 19-may 18:45 <2.5 
1365-6680 19-may 18:49 <2.5 
1265-6390 19-may 06:10 <2.5 
1365-6890 19-may 06:18 <2.5 
1415-6880 19-may 06:21 <2.5 
1505-CFTO 19-may 06:07 <2.5 
1455-CFTE 19-may 06:14 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1530-ACCS 20-may 18:11 <2.5 
1505-7380 20-may 18:13 <2.5 
1505-CFTE 20-may 18:11 <2.5 
1215-6930 20-may 18:12 <2.5 
1265-6430 20-may 18:23 <2.5 
1365-6820 20-may 18:50 <2.5 
1240-6580 20-may 18:17 <2.5 
1365-6680 20-may 18:43 <2.5 
1390-6660 20-may 05:59 <2.5 
1365-6680 20-may 05:59 <2.5 
1190-6380 20-may 06:20 <2.5 
1215-6890 20-may 06:09 <2.5 
1415-6860 20-may 06:08 <2.5 

1165-RAMP-E 20-may 05:58 <2.5 
1390-6680 20-may 05:59 <2.5 
1455-CFTE 21-may 18:17 <2.5 

1305-RAMP 21-may 18:07 <2.5 
1215-CFTE 21-may 18:23 <2.5 
1530-ACCS 21-may 18:09 <2.5 
1365-6890 21-may 18:27 <2.5 
1365-6680 21-may 18:15 <2.5 

1290-BYPASS 21-may 06:12 <2.5 
1265-6430 21-may 06:06 <2.5 
1340-6530 21-may 06:08 <2.5 
1365-6810 21-may 06:04 <2.5 
1505-7380 22-may 18:15 <2.5 
1415-6880 22-may 18:23 <2.5 
1215-6660 22-may 18:18 <2.5 
1265-6390 22-may 18:30 <2.5 

1165-RAMP-E 22-may 18:10 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1365-6680 22-may 18:35 <2.5 
1215-6930 22-may 06:25 <2.5 
1240-6580 22-may 06:17 <2.5 
1265-6430 22-may 06:27 <2.5 

1305-RAMP 22-may 06:19 <2.5 
1390-6680 22-may 06:30 <2.5 
1215-6890 22-may 06:27 <2.5 
1530-ACCS 23-may 18:20 <2.5 
1415-6860 23-may 18:25 <2.5 
1365-6810 23-may 18:10 <2.5 
1340-6330 23-may 18:35 <2.5 
1215-6630 23-may 18:12 <2.5 
1240-6460 23-may 18:23 <2.5 
1505-7480 23-may 00:00 <2.5 
1330-CFTO 23-may 06:23 <2.5 
1365-6890 23-may 06:17 <2.5 
1390-6760 24-may 18:21 <2.5 
1505-7380 24-may 18:30 <2.5 
1390-6660 24-may 18:21 <2.5 
1415-6880 24-may 18:50 <2.5 

1165-RAMP-E 24-may 18:20 <2.5 
1265-6390 24-may 18:28 <2.5 
1315-6500 24-may 18:35 <2.5 
1240-6460 24-may 18:24 <2.5 
1455-CFTE 24-may 06:00 <2.5 

1305-RAMP 24-may 06:14 <2.5 
1290-BYPASS 24-may 06:08 <2.5 

1215-6930 24-may 06:00 <2.5 
1390-6680 24-may 06:05 <2.5 
1265-6660 25-may 18:24 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1340-6530 25-may 18:24 <2.5 
1390-6780 25-may 18:31 <2.5 
1265-6390 25-may 18:38 <2.5 
1265-6430 25-may 18:38 <2.5 
1340-6340 25-may 06:42 <2.5 

1305-RAMP 25-may 06:55 <2.5 
1365-RAMP-E 25-may 06:48 <2.5 

1530-CFTE 25-may 06:46 <2.5 
1365-6810 25-may 06:45 <2.5 
1240-6580 25-may 06:56 <2.5 
1415-6860 26-may 18:37 <2.5 
1390-6860 26-may 18:31 <2.5 

1290-BYPASS 26-may 18:20 <2.5 
1415-6880 26-may 18:36 <2.5 
1365-6890 26-may 18:28 <2.5 
1455-CFTE 26-may 18:21 <2.5 
1240-6460 26-may 18:21 <2.5 
1265-6600 26-may 18:23 <2.5 
1305-CFTE 26-may 06:24 <2.5 
1390-6660 26-may 06:37 <2.5 
1505-CFTO 26-may 06:28 <2.5 
1305-RAMP 26-may 06:40 <2.5 
1330-CFTO 26-may 06:42 <2.5 
1340-6340 26-may 06:25 <2.5 

1165-RAMP-O 27-may 18:06 <2.5 
1215-6930 27-may 18:20 <2.5 
1505-7380 27-may 18:20 <2.5 
1365-6890 27-may 18:08 <2.5 

1165-RAMP-E 27-may 18:06 <2.5 
1215-6580 27-may 18:25 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1365-6810 27-may 06:14 <2.5 
1390-6680 27-may 06:08 <2.5 
1390-6760 27-may 06:10 <2.5 
1455-CFTE 27-may 00:57 <2.5 
1215-6660 27-may 06:04 <2.5 
1340-6530 27-may 06:21 <2.5 
1265-6790 27-may 06:04 <2.5 
1340-6340 27-may 06:18 <2.5 
1265-6430 28-may 18:28 <2.5 
1240-6580 28-may 18:20 <2.5 

1305-RAMP 28-may 18:22 <2.5 
1530-CFTE 28-may 18:25 <2.5 
1265-6390 28-may 18:28 <2.5 

1290-BYPASS 28-may 18:31 <2.5 
1505-CFTO 28-may 06:02 <2.5 
1390-6660 28-may 06:04 <2.5 
1215-6930 28-may 06:10 <2.5 

1165-RAMP-E 28-may 06:05 <2.5 
1365-6890 29-may 18:10 <2.5 

1305-RAMP 29-may 18:16 <2.5 
1340-6530 29-may 18:24 <2.5 
1390-6680 29-may 18:18 <2.5 

1165-RAMP-O 29-may 06:24 <2.5 
1415-6860 29-may 06:15 <2.5 
1505-7380 29-may 06:18 <2.5 
1530-CFTE 29-may 06:15 <2.5 
1265-6430 29-may 06:32 <2.5 

1290-BYPASS 29-may 06:16 <2.5 
1365-6810 29-may 06:42 <2.5 
1415-6780 30-may 18:28 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Mayo 

1165-RAMP-E 30-may 18:18 <2.5 
1215-6660 30-may 18:24 <2.5 
1390-6760 30-may 18:26 <2.5 

1305-RAMP 30-may 18:18 <2.5 
1315-6500 30-may 06:11 <2.5 
1455-7370 30-may 07:01 <2.5 
1265-6580 31-may 18:13 <2.5 
1415-6860 31-may 18:13 <2.5 
1240-6580 31-may 18:10 <2.5 
1505-CFTO 31-may 18:02 <2.5 
1215-6390 31-may 18:20 <2.5 
1365-6890 31-may 18:26 <2.5 
1455-CFTE 31-may 06:17 <2.5 
1455-7520 31-may 06:17 <2.5 
1390-6660 31-may 06:18 <2.5 

1165-RAMP-O 31-may 06:29 <2.5 
1165-RAMP-E 31-may 06:12 <2.5 
1305-RAMP 31-may 06:33 <2.5 
1415-6780 31-may 06:12 <2.5 

Junio 

1265-6430 01-jun 18:17 <2.5 
1290-Bypass 01-jun 18:23 <2.5 
1340-6530 01-jun 18:12 <2.5 
1505-7380 01-jun 18:23 <2.5 
1365-6810 01-jun 18:17 <2.5 
1390-6760 01-jun 06:15 <2.5 
1505-CFTO 01-jun 05:21 <2.5 
1430-7520 01-jun 05:58 <2.5 

1340-SERV 01-jun Sin 
dato <2.5 

1215-6660 01-jun 05:58 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Junio 

1305-RAMP 02-jun 18:54 <2.5 
1390-6660 02-jun 18:10 <2.5 

1165-RAMP-
EC 02-jun 18:10 <2.5 

1265-6390 02-jun 18:19 <2.5 
1215-6930 02-jun 18:15 <2.5 
1365-6810 02-jun 06:10 <2.5 
1265-6430 02-jun 06:23 <2.5 
1340-6530 02-jun 06:17 <2.5 

1165-RAMP-
OC 02-jun 06:10 <2.5 

1365-6890 02-jun 06:10 <2.5 
1240-6580 03-jun 18:27 <2.5 

1290-Bypass 03-jun 18:21 <2.5 
1415-7520 03-jun 18:31 <2.5 
1455-CFTE 03-jun 18:31 <2.5 

1305-RAMP 03-jun 18:23 <2.5 
1265-6890 03-jun 18:32 <2.5 
1215-6660 03-jun 06:15 <2.5 
1215-LONG 03-jun 06:36 <2.5 

1165-RAMP-
EC 03-jun 06:06 <2.5 

1390-6710 03-jun 06:05 <2.5 
1415-6860 03-jun 06:13 <2.5 
1265-6430 04-jun 18:10 <2.5 

1290-Bypass 04-jun 17:57 <2.5 
1505-CFTO 04-jun 17:58 <2.5 
1430-7520 04-jun 18:11 <2.5 
1215-6660 04-jun 06:08 <2.5 
1240-6580 04-jun 06:17 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Junio 

1165-RAMP-
OC 04-jun 06:01 <2.5 

1340-SERV 04-jun 06:00 <2.5 
1340-6530 04-jun 06:08 <2.5 
1215-6930 05-jun 18:06 <2.5 
1365-6810 05-jun 18:13 <2.5 
1455-7520 05-jun 18:05 <2.5 
1455-CFTE 05-jun 18:04 <2.5 

1165-RAMP-
EC 05-jun 12:38 <2.5 

1390-6660 05-jun 06:16 <2.5 
1390-6760 05-jun 06:16 <2.5 
1530-CFTE 05-jun 05:58 <2.5 

1165-RMUK 05-jun 05:58 <2.5 
1365-6810 05-jun 05:50 <2.5 

1290-Bypass 06-jun 18:16 <2.5 
1240-6580 06-jun 18:18 <2.5 
1505-CFTO 06-jun 18:20 <2.5 

1165-RAMP-
EC 06-jun 18:20 <2.5 

1290-Bypass 06-jun 06:12 <2.5 
1340-6530 06-jun 06:02 <2.5 
1530-CFTE 07-jun 18:17 <2.5 
1265-6430 07-jun 18:20 <2.5 

1165-RAMP-
OC 07-jun 18:07 <2.5 

1265-6390 07-jun 18:21 <2.5 
1215-6660 07-jun 18:16 <2.5 
1415-6800 07-jun 06:05 <2.5 
1215-6500 07-jun 05:58 <2.5 
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Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Junio 

1390-6760 07-jun 06:01 <2.5 
1455-7520 07-jun 05:54 <2.5 
1265-6910 07-jun 06:05 <2.5 
1240-6580 07-jun 06:00 <2.5 
1430-7520 08-jun 17:52 <2.5 
1365-6810 08-jun 18:02 <2.5 
1340-6380 08-jun 18:03 <2.5 

1165-RAMP-
OC 08-jun Sin 

dato <2.5 

1215-6620 08-jun 17:53 <2.5 
1165-RAMP-

EC 09-jun 18:13 <2.5 

Mes Sitio Día HORA Velocidad de Partícula 
(mm/s)  

Junio 

1190-6810 09-jun 18:18 <2.5 
1190-6930 09-jun 05:59 <2.5 

1165-RAMP-
OC 10-jun 18:10 <2.5 

1190-6580 10-jun 18:18 <2.5 
1165-RMUK 10-jun 18:27 <2.5 
1215-6420 10-jun 06:10 <2.5 

1165-RAMP-
EC 12-jun 12:15 <2.5 

1165-RMUK 12-jun 12:16 <2.5 
1190-6930 12-jun 18:10 <2.5 

 

Dond e mm/s:  mi l ímetros p or  segu ndo.  Fu ente:  MSR,  201 7.
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9 Geoquímica de Roca Estéril  

9.1 Sitios de Monitoreo 

En el  Cuadro 9-1 se enlistan las muestras  analizadas de mater ial  extraído de los 
túneles  del  proyecto, rampa oeste y rampa este,  durante el  tr imestre. La ubicación de 
la extracc ión de las muestras se presenta en la Figura 9-1,  F igura 9-2,  F igura 9-3,  
Figura 9-4,  F igura 9-5 y Figura 9-6.  

Cuad ro 9-1 :  S i t ios d e Mater ia l  Extra ído de  los Túneles,  Proyecto Min ero  Escoba l  

Código de Muestra Área 
Coordenadas 

X Y Z 
GQE-659 1305-7300 807300 1601523 1306 

GQE-660 1330-7240 807240 1601513 1331 

GQE-661 1330-7260 807260 1601518 1332 

GQE-662 1415-6760 806760 1601380.5 1416 

GQE-663 1415-6780 806780 1601388 1416 

GQE-664 1415-6880 806880 1601392 1416 

GQE-665 1430-7520 807520 1601645 1434 

GQE-666 1505-7360 807360 1601623 1508 

GQE-667 1315-CFTE 807101.5 1601475.5 1326 

GQE-668 1430-7540 807540 1601650 1435 

GQE-669 1505-7340 807341 1601616 1508 

GQE-670 1305-CFTO 807201 1601495 1332 

GQE-671 1305-7220 807220 1601515 1332 

GQE-672 1305-RAMP 807299.5 1601452.5 1314 

GQE-673 1505-CFTO-ZE 807316.5 1601597.5 1508 

F ue nt e:  M SR,  201 7.  
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9.2 Resultados 

Los resultados de pH en pasta se presentan en el  Cuadro 9-2. Los valores de pH se 
encontraron en el  rango de 7.56 a 9.30 u.e.  los cuales no dieron indicios de un 
potencia l  de generación ácida.  Por lo que no fue necesario real izar pruebas de 
laborator io para e l  cá lculo de ác ido base modif icado (ABA por sus s ig las en inglés)  
para descartar o confirmar resultados.  

Cuad ro 9-2 :  Resu ltad os de pH en Pasta  en mu estras d e mater ia l  extra íd o de  Tún eles,  
Proy ecto Min ero E scoba l  

Código de Muestra Fecha Toma de 
Muestra Fecha Lectura pH pH pasta Temperatura (°C) 

GQE-659 02/05/2017 06/05/2017 9.09 19.9 

GQE-660 02/05/2017 06/05/2017 9.10 18.6 

GQE-661 02/05/2017 06/05/2017 8.85 19.4 

GQE-662 02/05/2017 06/05/2017 8.39 19.3 

GQE-663 02/05/2017 06/05/2017 7.56 19.1 

GQE-664 02/05/2017 06/05/2017 9.04 19.3 

GQE-665 02/05/2017 06/05/2017 9.01 19.6 

GQE-666 02/05/2017 06/05/2017 8.95 19.5 

GQE-667 03/05/2017 06/05/2017 8.73 19.3 

GQE-668 18/05/2017 20/05/2017 9.30 20.3 

GQE-669 21/05/2017 22/05/2017 8.93 18.8 

GQE-670 24/05/2017 24/05/2017 8.52 20.7 

GQE-671 24/05/2017 24/05/2017 8.79 20.9 

GQE-672 24/05/2017 24/05/2017 8.93 20.9 

GQE-673 03/06/2017 04/06/2017 8.99 20.2 

Fu ente:  MSR,  2017.  
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10 Mediciones de Seguridad Industrial y Salud Ocupacional 

10.1 Presión Sonora 

La medición de Presión Sonora en el  tr imestre de Mayo a Jul io 2017 se muestra en el  
Cuadro 10-1. Se hicieron monitoreos mediante el  uso de dosímetros portables y  
posteriormente se real izan comparaciones con la norma OSHA y al  acuerdo 
gubernativo 229. Los resultados muestran que se  está dentro de parámetros  
aceptables OSHA en los puntos evaluados. Se determina que los niveles se  
encuentran dentro parámetros establec idos en ambos ambientes de trabajo. A pesar  
de no tener un f lujo normal en la operación debido a la suspensión temporal  de la 
l icencia de explotac ión se continuaron real izando las mediciones en las áreas;  razón 
por la cual  en los meses de Junio y Jul io  disminuyó la cantidad de dB.  Se debe 
considerar que el  parámetro Leq está acumulado para periodo de 10.6  para 
operaciones en mina subterránea y 12 horas para operaciones en superficie,  lo  que 
implica una mayor dosis recibida por efecto de acumulación.  
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Cuad ro 10-1:  Resul tados  de Presión Sonora d e Salud Ocup ac iona l ,  Proy ecto Min ero E scoba l  

 

Superfice Planta de Procesos
Mes Mayo Junio Julio
Hora Inicio 6:40 6:40 6:44
Duración 10:03 h 11:34 h 10:25 h
Lmax dBA 126 125.8 107.6
Lmin dBA 60.1 60.5 60.1
Prom. Diurno dBA 95.2 90.8 76.7
Límite Nivel de Sonido Ponderado-A dBA acorde a Acuerdo Gubernativo 229-
2014, para 12 horas  (12.1 horas y 10.6 horas)*

85 85 85

Leq (Normal sin uso de EPP) 95.2 90.8 76.7
Leq ajustado (Con EPP, homologación 27 dBA a 50% = NRR 13.5 dBA) 81.7 77.3 63.2
Resultado (Leq ajustado < Límite, entonces es Aceptable) Aceptable Aceptable Aceptable

Superfice Planta de Procesos
Mes Mayo Junio Julio
Hora Inicio 6:40 7:18 18:51
Duración 10:03 h 10:10 h 11:03 h
Lmax dBA 121.5 99 118.7
Lmin dBA 60.9 60.1 60
Prom. Diurno dBA 92.9 67.6 93.1
Límite Nivel de Sonido Ponderado-A dBA acorde a Acuerdo Gubernativo 229-
2014, para 12 horas  (12.1 horas y 10.6 horas)*

85 85 85

Leq (Normal sin uso de EPP) 92.9 67.6 93.1
Leq ajustado (Con EPP, homologación 27 dBA a 50% = NRR 13.5 dBA) 79.4 54.1 79.6
Resultado (Leq ajustado < Límite, entonces es Aceptable) Aceptable Aceptable Aceptable

2017

2017
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F ue nt e:  M SR,  201 7.  

Interior Mina General
Mes Mayo Junio Julio

Hora Inicio 7:13 6:38 7:07
Duración 10:43 h 10:20 h 10:28 h
Lmax dBA 116.4 123.4 108.3
Lmin dBA 60.9 60.4 60.1
Prom. Diurno dBA 97.4 83.9 79
Límite Nivel de Sonido Ponderado-A dBA acorde a Acuerdo Gubernativo 229-
2014, para 12 horas  (12.1 horas y 10.6 horas)*

85 85 85

Leq (Normal sin uso de EPP) 97.4 83.9 79

Leq ajustado (Con EPP, homologación 29 dBA a 50% = NRR 14.5 dBA) 82.9 70.4 64.5

Resultado (Leq ajustado < Límite, entonces es Aceptable) Aceptable Aceptable Aceptable

Interior Mina General
Mes Mayo Junio Julio

Hora Inicio 7:33 7:00 6:28
Duración 10:23 h 08:22 h 10:45 h
Lmax dBA 124 124.8 109.4
Lmin dBA 60.3 60.4 60.1
Prom. Diurno dBA 99.4 88.3 83.9
Límite Nivel de Sonido Ponderado-A dBA acorde a Acuerdo Gubernativo 229-
2014, para 12 horas  (12.1 horas y 10.6 horas)*

85 85 85

Leq (Normal sin uso de EPP) 99.4 88.3 83.9

Leq ajustado (Con EPP, homologación 29 dBA a 50% = NRR 14.5 dBA) 84.9 73.8 69.4
Resultado (Leq ajustado < Límite, entonces es Aceptable) Aceptable Aceptable Aceptable

NOTA : Operadores utilizan doble protección Auditiva
dBA = decibeles en escala A y respuesta Lenta.
Lmax = lectura más alta durante la medición
Lmin = lectura más baja durante la medición
Leq = promedio ponderado equivalente de datos durante la medición.
Prom. Diurno = promedio logarítmico de Leq registrados de 07:00 a 18:00 horas o 
turno diurno Mina

2017

2017
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10.2 Mediciones de Partículas Respirables 

Los resultados se muestran en el  Cuadro 10-2 y corresponden al  área de interior mina 
y planta de proceso. Como se aprecia en los resultados obtenidos el  l ímite permisible  
para fracción respirable PM4 y polvo total  PM10 se determina que los niveles se  
encuentran dentro parámetros establecidos. A pesar de no tener  un f lujo normal en 
la operación debido a la  suspensión temporal  de la  l icencia de explotac ión se  
continuaron real izando las mediciones en las áreas.  Durante las mediciones del  
tr imestre se obtuvieron resultados dentro de parámetros aceptables,  en algunos 
casos de manera normal y otros después de la apl icación del  factor de compensación 
por homologación de EPP, por lo tanto se está dentro de rango y en ningún momento 
se excede el  l ímite normal,  que es el  parámetro que refiere e l  fabr icante para el  
respirador usado en las áreas de monitoreo, marca 3M código 7502 y f i ltro 3M código 
60926 P100 Homologación NIOSH.  
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Cuad ro 10-2:  Resul tados  de Mater ia l  Part icu lado  de Sa lud Ocup ac iona l ,  Proy ecto Min ero E scoba l  

 

Mes Mayo Junio Julio

Hora Inicio 7:00 7:00 7:00

Duración OSHA  99.97% 11 h 11 h 11 h

OSHA Fraccion Respirable PM4 y 2.5 mg/m3 5 16667 150 150 50 0.527 0.011 0.005

OSHA Polvo Total @ PM10 mg/m3 15 50000 150 150 50 0.962 0.011 0.005

Mes Mayo Junio Julio

Hora Inicio 7:00 7:00 7:00
Duración OSHA  99.97% 11 h 11 h 11 h

OSHA Fraccion Respirable PM4 y 2.5 mg/m3 5 16667 150 150 50 0.051 0.013 0.014

OSHA Polvo Total @ PM10 mg/m3 15 50000 150 150 50 0.066 0.013 0.014

Mes Mayo Junio Julio

Hora Inicio 7:00 7:00 7:00
Duración OSHA  99.97% 11 h 11 h 11 h

OSHA Fraccion Respirable PM4 y 2.5 mg/m3 5 16667 150 150 50 0.052 0.008 0.048

OSHA Polvo Total @ PM10 mg/m3 15 50000 150 150 50 0.061 0.008 0.061

2017
XXll

2017
XXll

2017
XXll

Superficie Planta de Proceso - MOLINO

Superficie Planta de Proceso - TRITURACION 

Unidades

NORMA DE REFERENCIA 
PARA SILICE/SILICONA

AJUSTE DE EXPOSICIÓN CON LA 
CERTIFICACION DEL FILTRO 7093C/37173 3M 

P100 (99.97% DE EFICIENCIA MÍNIMA) CON 
EPP

NORMA µg/m3 GUIA µg/m3

USEPA¹
BANCO 

MUNDIAL² OMS³   

NORMA µg/m3 GUIA µg/m3

Unidades
NORMA DE REFERENCIA 
PARA SILICE/SILICONA

AJUSTE DE EXPOSICIÓN CON LA 
CERTIFICACION DEL FILTRO 7093C/37173 3M 

P100 (99.97% DE EFICIENCIA MÍNIMA) CON 
EPP

NORMA µg/m3 GUIA µg/m3

USEPA¹ BANCO 
MUNDIAL²

OMS³   

USEPA¹
BANCO 

MUNDIAL² OMS³   

Superficie Planta de Proceso - FILTROS

Trimestre

Trimestre

Trimestre

Nota: OSHA Fracción respirable no fue tomado en esta ocasión, sin embargo sea con el uso de EPP o sin el uso de el (ajustando con la 
norma OSHA) del  respirador mismo, ajuste recomendado por el fabricante, estámos dentro de parámetros, es decir que si comparamos 
aún la norma para fracción respirable con el resultado de Polvo Total, estamos mas que seguros de estar dentro de norma.

Nota: OSHA Fracción respirable no fue tomado en esta ocasión, sin embargo sea con el uso de EPP o sin el uso de el (ajustando con la 
norma OSHA) del  respirador mismo, ajuste recomendado por el fabricante, estámos dentro de parámetros, es decir que si comparamos 
aún la norma para fracción respirable con el resultado de Polvo Total, estamos mas que seguros de estar dentro de norma.

Nota: OSHA Fracción respirable no fue tomado en esta ocasión, sin embargo sea con el uso de EPP o sin el uso de el (ajustando con la 
norma OSHA) del  respirador mismo, ajuste recomendado por el fabricante, estámos dentro de parámetros, es decir que si comparamos 

aún la norma para fracción respirable con el resultado de Polvo Total, estamos mas que seguros de estar dentro de norma.

Unidades
NORMA DE REFERENCIA 
PARA SILICE/SILICONA

AJUSTE DE EXPOSICIÓN CON LA 
CERTIFICACION DEL FILTRO 7093C/37173 3M 

P100 (99.97% DE EFICIENCIA MÍNIMA) CON 
EPP
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F ue nt e:  M SR,  201 7.  

Mes Mayo Junio Julio

Hora Inicio 7:00 7:00 7:00
Duración OSHA  99.97% 11 h 11 h 11 h

OSHA Fraccion Respirable PM4 y 2.5 mg/m3 5 16667 150 150 50 0.709 0.264 0.060

OSHA Polvo Total @ PM10 mg/m3 15 50000 150 150 50 0.869 0.480 0.073

Mes Mayo Junio Julio

Hora Inicio 7:00 7:00 7:00
Duración OSHA  99.97% 11 h 11 h 11 h

OSHA Fraccion Respirable PM4 y 2.5 mg/m3 5 16667 150 150 50 4.500 0.039 0.075

OSHA Polvo Total @ PM10 mg/m3 15 50000 150 150 50 5.610 0.044 0.078

XXll

2017
XXll

2017

Nota: OSHA Fracción respirable no fue tomado en esta ocasión, sin embargo sea con el uso de EPP o sin el uso de el (ajustando con la 
norma OSHA) del  respirador mismo, ajuste recomendado por el fabricante, estámos dentro de parámetros, es decir que si comparamos 
aún la norma para fracción respirable con el resultado de Polvo Total, estamos mas que seguros de estar dentro de norma.

Trimestre

Trimestre

Nota: OSHA Fracción respirable no fue tomado en esta ocasión, sin embargo sea con el uso de EPP o sin el uso de el (ajustando con la 
norma OSHA) del  respirador mismo, ajuste recomendado por el fabricante, estámos dentro de parámetros, es decir que si comparamos 
aún la norma para fracción respirable con el resultado de Polvo Total, estamos mas que seguros de estar dentro de norma.

Unidades
NORMA DE REFERENCIA 
PARA SILICE/SILICONA

AJUSTE DE EXPOSICIÓN CON LA 
CERTIFICACION DEL FILTRO 7093C/37173 3M 

P100 (99.97% DE EFICIENCIA MÍNIMA) CON 
EPP

NORMA µg/m3 GUIA µg/m3

USEPA¹ BANCO 
MUNDIAL²

OMS³   

Interior Mina General 

Interior Mina General

Unidades
NORMA DE REFERENCIA 
PARA SILICE/SILICONA

AJUSTE DE EXPOSICIÓN CON LA 
CERTIFICACION DEL FILTRO 7093C/37173 3M 

P100 (99.97% DE EFICIENCIA MÍNIMA) CON 
EPP

NORMA µg/m3 GUIA µg/m3

USEPA¹
BANCO 

MUNDIAL² OMS³   
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10.3 Mediciones de Gas 

Las mediciones de Gas,  se hacen en forma rutinaria (turno a turno) y debido a que no 
se ha rebasado los l ímites permis ibles cuando se encuentra maquinaria presente 
trabajando en las áreas según norma OSHA (Tabla Z1 1910.100 Límites para aires  
contaminados),  los s istemas de vent i lac ión se mantienen trabajando de manera 
normal.  Como se puede apreciar en e l  Cuadro 10-3 se s iguió monitoreando la  no 
presencia de Ácido Sulfhídr ico -  Sulfuro de Hidrógeno (H₂S)  y  se omitirá hasta 
detectarse la primera vez.  De igual forma, se seleccionará la primera etapa del c iclo  
que aparezca en las  mediciones rutinar ias,  por lo que en los resultados se ha 
colocado como mínimo 3 turnos de alguno de los meses del  tr imestre,  a f in de tener  
información sistematizada.  
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Cuad ro 10-3:  Ext racto d e las medic iones de l  XXI I  t r imestre,  acorde a  p rocedimiento d e tomar  la  pr imera etap a d el  c i c lo  que 
aparezca.  

 
F ue nt e:  M SR,  201 7.  
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11 Conclusiones 

11.1 Mediciones del aire en el ambiente 

1)  El materia l  particulado (PM 1 0) ,  los gases  de combust ión (SO 2  y  NO2)  y  los 
niveles de presión sonora (NPS )  presentaron valores por debajo de las guías 
establec idos por la USEPA (PM 1 0,  SO 2 y  NO2) ,  Banco Mundial  (PM 1 0,  SO 2,  NO2 y  
NPS) ,  OMS ((PM 1 0 ,  SO 2  y  NO 2)  y  Br it ish Columbia (SO 2 y  NO 2) .  Los niveles  de 
PM1 0 se encontraron dentro de los valores máximos y mínimos registrados 
durante el  establec imiento de la l ínea base del Proyecto y el  mercurio en PM1 0  
se detectó en todas las estaciones,  a excepción de EA-1B, EA-2A, EA-6,  
encontrándose l igeramente arriba del  l ímite de detección del  método. 

11.2 Mediciones del agua, sedimentos y efluentes en el ambiente 

2)  Del control  de cal idad (blancos de campo) real izado a  los dos laboratorios  
subcontratados (Laboratorio Ecosistemas Proyectos Ambientales S.A. y  ACZ 
Laboratories ,  Inc.)  para el  anális is  de agua superfic ial  y  efluentes,  se  
obtuvieron resultados confiables tanto en la manipulac ión de las muestras  
como en los resultados de los anál is is.  

3)  El agua superf icia l  (SW) ,  subterránea (GW )  y  los pozos de monitoreo (MW )  
presentaron un pH alcal ino y dentro del  rango establec ido por la USEPA para la  
salud humana. No se detectó mercurio y cianuro total  en ninguna categoría de 
agua (SW, GW y MW). Se registraron sól idos suspendidos totales en SW y MW y 
los resultados encontrados están por debajo de lo establecido por  las guías del  
banco mundial  (50 mg/L).  Se detectaron cloruros en SW, GW y MW, todos los  
valores por debajo de lo sugerido por la USEPA (250 mg/L).  Se detectó arsénico 
en todas las categorías de agua (SW, GW y MW) y todos los resultados se  
encontraron por  debajo de los establecido por la  USEPA (0.01 mg/L) y  dentro  
del  rango registrado durante el  establec imiento de la l ínea base.  

4)  El ef luente (WW9 )  de la planta de tratamiento de aguas residuales de t ipo 
especia l  del  proceso de minado cumple con el  Acuerdo Gubernativo 236-2006 
para entes  generadores nuevos para todas las muestras tomadas durante Mayo 
a Jul io 2017.  

11.3 Vibraciones, geoquímica de roca estéril  y mediciones de seguridad 
industrial  y salud ocupacional 

5)  Las vibraciones generadas por las voladuras registradas se encuentran por  
debajo  de los l ímites  de detección del  equipo (2.5 mm/s);  el  cual  inc luso es  
menor al  l ímite a partir  del  cual,  las  v ibraciones inducidas por voladuras,  
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pueden ocasionar daños según la norma establec ida por United States Bureau 
of Mines.  

6)  Las lecturas de pH en pasta obtenidas de las  muestras de materia l  extraídas de 
mina subterránea fueron alcal inas,  lo  que indica que no hay indicios de un 
potencia l  de generación ácida dentro los túneles.  

7)  Los resultados obtenidos en los niveles de presión sonora para ambientes 
laborales,  indican que se está por  debajo  de los l ímites de nivel  de sonido 
ponderado “A” acorde a OSHA para 24 horas (82-83 dBA)  y el  acuerdo 
gubernativo 229. También los resultados de partículas respirables en las  
estaciones de monitoreo, cumplen con el  rango de aceptación que el  
fabr icante establece basado en e l  equipo marca 3M código 7502 y f i lt ro 3M 
código 60926 P100 Homologación NIOSH.  
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12 Anexos 

12.1 Caudal Bombeado de Túneles a Planta de Tratamiento y su descarga hacia 
la Quebrada El Escobal  

 

En las s iguientes tablas se presentan las lecturas diar ias real izadas a los f lujómetros 
instalados en las cuatro tuberías provenientes de los portales  (2 tuberías por portal)  
y  el  f lujómetro instalado en el  c larif icador de la Planta de tratamiento de aguas 
residuales especia les,  así  como los cálculos del  volumen bombeado durante el  día de 
medición y el  caudal proyectado por día en cada una de estas  tuberías .  

El  volumen bombeado por día  se determinó restando el  volumen acumulado del día 
anterior al  volumen acumulado de ese día.  El  caudal proyectado se determinó 
suponiendo que el  bombeo de agua es constante durante las 24 horas del  día (caudal  
= volumen/tiempo).  

Los f lujómetros instalados son de  t ipo ultrasónicos o de efecto Doppler,  los cuales 
t ienen la característ ica de medir el  f lujo en dos direcc iones. Las bombas empleadas 
para descargar agua procedente de los sumideros ubicados en los portales trabajan a  
nivel,  por tanto se descartan las lecturas de caudal instantáneo ya que los  
f lujómetros instalados registran tanto el  caudal instantáneo de ida (s igno posit ivo) 
como el caudal instantáneo de retorno (signo negativo),  lo  que conllevar ía a reportar  
caudales menores a los observados en campo. 
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Mayo 2017 

Descarga/fecha 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

LECTURA FLUJÓMETRO (m3) 

Portal Este (tubería 6" ) 191513.88 191514.12 191514.36 191527.93 191528.67 191528.69 191528.88 191529.9 191529.9 191529.91 191529.91 191530.22 191530.23 191530.23 191530.32 191530.7 191531.23 191531.23 191531.25 191531.26 191531.29 191532.14 191532.22 191532.22 191532.22 F 150593.67 150601.68 150602.52 150602.52 150602.5 

Total Este (tubería 8") 281623.22 282139.19 282875.76 283465.68 283787.38 284194.6 284598.52 285807.94 286991.71 287718.02 289065.71 290637.14 292462 293169.24 293867.23 294848.83 296352.7 296775.66 297912.28 299052.84 300681.74 301970.2 302842.51 303434.06 303964.29 F 124672.41 125105.71 125819.81 126211.22 126482.5 

Portal Oeste (tubería 6") 884577.18 885489.61 886179.89 886179.95 886970.7 887956 888871.21 889262.23 889262.29 889262.29 889262.35 889262.35 889555.07 890571.62 891587.5 892432.22 892820.81 892821.11 892826.14 892826.5 893544.28 894080.77 894640.35 895330.56 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.5 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 464000 466300 468475 470793 473048 475200 477432 479684 481834 484132 486723 489133 491514 493890 496450 499107 501425 503786 506211 508827 510860 513819 516555 519205 520769 523491 526868 529755 532663 535197 537912 

VOLUMEN BOMBEADO (m3) 

Portal Este (tubería 6" ) 0 0 0 14 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 -191532 150594 8 1 0 0 

Total Este (tubería 8") 36 516 737 590 322 407 404 1209 1184 726 1348 1571 1825 707 698 982 1504 423 1137 1141 1629 1288 872 592 530 -303964 124672 433 714 391 271 

Portal Oeste (tubería 6") 798 912 690 0 791 985 915 391 0 0 0 0 293 1017 1016 845 389 0 5 0 718 536 560 690 573 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 1330 2300 2175 2318 2255 2152 2232 2252 2150 2298 2591 2410 2381 2376 2560 2657 2318 2361 2425 2616 2033 2959 2736 2650 1564 2722 3377 2887 2908 2534 2715 

CAUDAL PROYECTADO (gpm) 

Portal Este (tubería 6" ) 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -35114 27609 1 0 0 0 

Total Este (tubería 8") 7 95 135 108 59 75 74 222 217 133 247 288 335 130 128 180 276 78 208 209 299 236 160 108 97 -55727 22857 79 131 72 50 

Portal Oeste (tubería 6") 146 167 127 0 145 181 168 72 0 0 0 0 54 186 186 155 71 0 1 0 132 98 103 127 105 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 244 422 399 425 413 395 409 413 394 421 475 442 437 436 469 487 425 433 445 480 373 542 502 486 287 499 619 529 533 465 498 

m 3 :  m etro  cú b ico .  G pm:  g a lon e s  po r  mi n uto .  F :  Fa l l o  d e f lu jóme tro ,  s i n  l ec tu ra .  Az ul :  Por  i nfo rmac ió n  h i stó r ic a  se  d et e rmi na  q u e e l  f l u jóm e tro  s e  r e i n ic ió .  A na ra nja do:  Por  fa l lo  e n  e l  f lu jóme tro ,  s e  ut i l i zó  l a  l ect ur a  de  d ía s  s ig ui e nt es  
par a  lo s  c á lc u los .  Fu e nt e:  MSR,  20 17.  
 

Junio 2017 

Descarga/fecha 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

LECTURA FLUJÓMETRO (m3) 

Portal Este (tubería 6" ) 150602.53 150602.53 150602.53 150602.9 150604.46 150604.49 150604.5 150605.05 150605.89 150606.03 150606.09 150606.24 150606.74 F 150607.61 150607.74 150608.6 150608.6 150608.6 150608.6 150608.62 150608.62 150608.62 150610.65 150610.65 150610.65 150610.66 150610.68 150610.71 150610.71 

Total Este (tubería 8") 126734.56 128471.68 128707.75 128935.27 129074.8 129096.57 129143.3 129149.64 129202.38 129306.77 129444.42 129464.04 129483.92 F 129516.69 129545.19 129545.2 129617.41 129709.97 129899.89 130043 130145.34 130187.01 130191.93 130192.22 130211.08 130212.02 130247.47 130829.16 131374.61 

Portal Oeste (tubería 6") 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 F F F F F F F F F F F F F F F F 895903.52 895903.52 895903.52 895903.52 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 F F F F F F F F F F F F F F F F 0 0 0 0 

Clarificador 541175 544234 547343 550365 553388 556180 559805 562548 565180 567927 570463 573249 575671 578250 580700 583401 586063 589192 592013 595148 598132 601120 604248 607434 610814 613860 616546 619032 622371 625571 

VOLUMEN BOMBEADO (m3) 

Portal Este (tubería 6" ) 0 0 0 0 2 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 

Total Este (tubería 8") 252 1737 236 228 140 22 47 6 53 104 138 20 20 16 16 28 0 72 93 190 143 102 42 5 0 19 1 35 582 545 

Portal Oeste (tubería 6") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 3263 3059 3109 3022 3023 2792 3625 2743 2632 2747 2536 2786 2422 2579 2450 2701 2662 3129 2821 3135 2984 2988 3128 3186 3380 3046 2686 2486 3339 3200 

CAUDAL PROYECTADO (gpm) 

Portal Este (tubería 6" ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Este (tubería 8") 46 318 43 42 26 4 9 1 10 19 25 4 4 3 3 5 0 13 17 35 26 19 8 1 0 3 0 6 107 100 

Portal Oeste (tubería 6") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 598 561 570 554 554 512 665 503 483 504 465 511 444 473 449 495 488 574 517 575 547 548 573 584 620 558 492 456 612 587 

m 3 :  m etro  cú b ico .  G pm:  g a lo n e s  por  mi n uto .  F :  Fa l l o  d e f lu jóme tro ,  s i n  l ec tu r a .  An ara nj ado :  Por  fa l lo  e n e l  f l u jóm e tro ,  s e  ut i l i zó  la  lec t ura  d e d ías  s i gu i en t es  p ara  lo s  cá lc u lo s .  F u en t e:  M SR,  2 017 .  
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Descarga/fecha 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

LECTURA FLUJÓMETRO (m3) 

Portal Este (tubería 6" ) 150610.71 150610.71 150610.71 150610.71 150610.71 150610.71 150610.71 150610.72 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 150610.85 F F F F 

Total Este (tubería 8") 131381.1 131408.98 131518.17 131544.75 131551.75 131604.31 131669.16 131736.55 131796.62 131803.89 131813.02 131824.34 131853.57 131958.45 132026.73 132090.32 132132.64 132228.11 132343.81 132357.66 132365.31 132388.87 132393.87 132425.54 132524.28 132568.84 132568.84 F F F F 

Portal Oeste (tubería 6") F F F F 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 895903.52 F F F F F F F F F F F F 

Portal Oeste (tubería 8") F F F F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 F F F F F F F F F F F F 

Clarificador 628540 631656 634720 637795 640882 643949 646802 649901 653109 656073 659110 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 659726 

VOLUMEN BOMBEADO (m3) 

Portal Este (tubería 6" ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Este (tubería 8") 6 28 109 27 7 53 65 67 60 7 9 11 29 105 68 64 42 95 116 14 8 24 5 32 99 45 0   0 0 0 

Portal Oeste (tubería 6") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 2969 3116 3064 3075 3087 3067 2853 3099 3208 2964 3037 616 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CAUDAL PROYECTADO (gpm) 

Portal Este (tubería 6" ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Este (tubería 8") 1 5 20 5 1 10 12 12 11 1 2 2 5 19 13 12 8 18 21 3 1 4 1 6 18 8 0   0 0 0 

Portal Oeste (tubería 6") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Portal Oeste (tubería 8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clarificador 544 571 562 564 566 562 523 568 588 543 557 113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m 3 :  m etro  cú b ico .  G pm:  g a lo n e s  por  mi n uto .  F :  Fa l l o  d e f lu jó me tro ,  s i n  l ec tu r a .  Fu e nt e:  M SR,  201 7.  

 

12.2 Análisis In Situ y kit de cianuro (CN) en efluentes 

Mayo 2017 
Parámetro  Unidades 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Efluente Planta de Tratamiento Agua de Túneles (WW9) 

pH u.e. 7.89 7.72 

Sin Descarga 

6.83 7.55 7.53 7.3 7.73 7.01 8.23 7.76 7.54 7.21 7.49 7.21 7.47 7.45 6.14 

Si
n 

De
sc

ar
ga

 

6.68 6.99 7.79 

Si
n 

De
sc

ar
ga

 

6.78 6.92 7.29 6.5 

Si
n 

De
sc

ar
ga

 

6.7 

Temperatura °C 26.3 26.5 25.2 25.2 25.5 21.4 25.9 24.9 23.5 25.3 23.8 26.6 26.7 25.7 22.3 26 26.1 26 26.4 23.5 25.8 25.8 25.8 25.4 26.6 

Conductividad µS/cm 2219 2112 2100 2026 2039 1965 2030 2027 1976 1998 1929 3131 1944 2008 2199 2033 1987 2129 1992 1591 1891 2004 2056 1861 1934 

Turbidez NTU 6.5 5.15 8.01 22.6 9.01 5.38 7.6 12 3.89 3.8 6.34 33.1 4.6 16.9 15.1 22.7 18.7 7.72 19.6 60.7 7.52 9.76 12.6 8.83 NA 

kit CN 
mg/L 

0.006 0.009 0.007 0.000 0.005 0.002 0.005 0.000 0.006 0.002 0.004 0.000 0.000 0.027 0.002 0.003 0.013 0.01 0.01 0.007 0.015 0.011 0.004 0.007 0.009 

CN Total  NA NA NA NA <0.003 NA NA NA <0.003 NA NA NA NA NA <0.003 <0.003 NA <0.003 NA NA <0.003 NA <0.003 NA NA 

Pileta de Cumplimiento Ambiental (EP-3 o pileta 3) 

pH u.e. 9.19 8.99 8.94 8.85 8.63 8.7 8.21 7.98 7.9 8 7.82 7.91 8.22 8.13 8.22 7.64 8 8.56 8.46 8.41 8.29 8.29 8.28 8.11 8.14 8.23 8.24 7.91 8.2 8.73 8.6 

Temperatura °C 25.1 23.5 21.8 23.1 21 20.7 20.4 22.6 23.4 22.6 23.2 23 24.4 23.9 27.8 24.7 25.2 24.5 25 25.1 25.5 24.3 25 24.2 24.3 23.5 25 24.5 23.4 24.6 24.4 

Conductividad µS/cm 131.5 159.6 666.2 128.1 112.7 129 114.7 1227 1256 1287 1285 1267 1133 1112 1045 1081 1058 871.6 866.9 1003 860.6 818.5 792.4 752.2 770.3 772.1 1568 707.3 690.4 688.7 696.7 

Turbidez NTU 44 38.7 33.7 30.5 25.9 23.3 16.8 24.5 19.1 7.25 10.5 3.9 22.4 10.2 12.1 16.5 9.31 29.3 13.2 11.7 10.4 48.6 29.5 20.6 26.9 17.9 17.9 37.8 13.4 13.2 12.7 

Kit CN 
mg/L 

0.008 0.005 0.002 0.000 0.002 0.002 0.002 0.000 0.003 0.003 0.000 0.001 0.001 0.002 0.008 0.006 0.005 0.001 0.000 0.003 0.001 0.001 0.002 0.000 0.006 0.003 0.000 0.000 0.001 0.001 0.000 

CN Total NA NA NA NA <0.003 NA NA 0.009 NA NA NA <0.003 NA NA NA NA NA NA 0.003 NA 0.007 NA NA NA NA <0.003 NA <0.003 NA NA NA 

u. e . :  u n id ad e s  ex po n enc ia le s .  mg /L :  m i l i gra mos  po r  l i t ro .  µ S/cm :  m icro  s i eme n s por  c e nt ím et ro .  °C :  gra d os  c en t í gr ado s.  NT U:  u ni d ad es  n af t a lom ét r ic as  d e t ur b id ez .  N A:  no  a na l i za do .  F ue n te :  M SR,  20 17.  
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Parámetro  Unidades 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Efluente Planta de Tratamiento Agua de Túneles (WW9) 

pH u.e. 

Sin Descarga 

6.05 7.23 

Si
n 

De
sc

ar
ga

 

7.36 

Sin Descarga 

4.63 9.01 7.28 

Sin Descarga 

7.42 7.37 7.38 7.6 7.65 8.06 8.39 8.1 7.94 8.04 7.77 8.24 8.14 8.17 8.17 8.12 8.23 

Temperatura °C 26.5 26.6 23.9 23.9 25.5 27.1 24.6 25 25.8 26.4 25.8 26.2 25.8 25 25.5 26.2 26.5 26.6 25.8 26.8 25 25 27.2 

Conductividad µS/cm 1924 1810 2004 1956 1903 2035 1888 1991 1948 1900 963.4 1941 1945 1917 1953 1965 2148 1090 2010 2066 1914 1973 1933 

Turbidez NTU 7.02 10 14.2 10.9 7.67 28.9 7.6 6.3 14.6 6.18 7.37 18.5 14.1 6 10.1 8.88 10.9 3.2 3.3 11.9 17.9 12.4 13.3 

kit CN 
mg/L 

0.007 0.002 0.007 0.003 0.005 0.006 0.006 0.006 0.005 0.000 0.004 0.001 0.016 0.003 0.002 0.000 0.005 0.006 0.003 0.009 0.004 0.007 0.004 

CN Total  NA <0.003 NA <0.003 NA NA NA NA <0.003 NA <0.003 NA NA NA NA <0.003 NA NA NA NA NA NA <0.003 

Pileta de Cumplimiento Ambiental (EP-3 o pileta 3) 

pH u.e. 8.48 8.48 8.56 8.62 8.21 8.29 8.24 8.3 8.52 8.27 8.43 8.41 8.46 8.32 8.25 8.23 8.33 8.58 8.61 7.91 8.47 8.49 8.22 8.11 7.97 8.05 7.96 7.76 8.03 8.14 

Temperatura °C 25.5 24.4 24.5 25.4 24.6 26.6 25 25.4 24.1 24.4 23.3 25.1 17 22.9 22.4 18.1 22.3 21.7 23.3 21.9 21.7 22 22.7 22.2 21.2 25 23.1 23.3 29.9 22.4 

Conductividad µS/cm 690.8 694.2 702.2 729.5 710.8 708.8 705.3 726.1 650.1 697.4 744.6 744 893.8 742.2 746.7 832.1 598 852.4 586.6 599.6 661.3 799 707 775.8 770.4 733.1 769.2 810.4 838 952.1 

Turbidez NTU 10.1 6.99 7.55 5.2 4.77 6.55 2.83 2.99 4.43 3.86 30.6 27.4 13 66.9 100 72.1 85.4 50.8 78.3 33.3 92.1 37 38.6 57.5 20.7 14.9 15.2 14.7 36.9 55.2 

Kit CN 
mg/L 

0.001 0.001 0.007 0.000 0.003 0.001 0.004 0.000 0.005 0.004 0.002 0.002 0.000 0.002 0.005 0.001 0.002 0.000 0.004 0.008 0.007 0.003 0.005 0.000 0.007 0.001 0.009 0.000 0.006 0.007 

CN Total NA 0.005 NA NA 0.004 NA NA NA 0.01 NA NA NA NA NA NA 0.006 NA NA NA NA NA NA 0.009 NA 0.011 NA NA NA NA <0.003 

u. e . :  u n id ad e s  ex po n enc ia le s .  mg /L :  m i l i gra mos  po r  l i t ro .  µ S/cm :  m icro  s i eme n s por  c e nt ím et ro .  °C :  gra d os  c en t í gr ado s.  NT U:  u ni d ad es  n af t a lom ét r ic as  d e t ur b id ez .  N A:  no  a na l i za do .  F ue n te :  M SR,  20 17.  

 

Julio 2017 

Parámetro  Unidades 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Efluente Planta de Tratamiento Agua de Túneles (WW9) 

pH u.e. 8.17 8.13 8.01 7.83 6.36 8.17 8.11 8.03 7.98 8.1 7.12 

Sin Descarga 

Temperatura °C 24.7 26.4 26.2 25 26.9 25 28.5 25.1 26.3 26.3 18.2 

Conductividad µS/cm 1961 1923 2031 2266 2193 1974 1958 1964 1989 1993 2429 

Turbidez NTU 6.78 21.6 23.4 20.4 26.3 17.8 8.5 9.39 8.38 24.5 9.44 

kit CN mg/L 0.004 0.000 0.002 0.001 0.001 0.004 0.002 0.005 0.007 0.003 0.000 

Pileta de Cumplimiento Ambiental (EP-3 o pileta 3) 

pH u.e. 8.1 8.05 7.82 

Sin descarga 

8.34 8.23 8.34 8.44 

Sin descarga 

8.09 8.08 8.04 8.27 7.46 7.79 7.96 6.94 8.01 7.91 7.96 8.07 

Sin descarga 

8.02 8.1 8.01 

Temperatura °C 22.7 23.5 25 26.6 22.3 23.3 23.7 23.3 22.6 23.6 24.1 23.2 23.6 23.3 23.1 24.2 24.5 24.2 24 23.5 24.4 24.3 

Conductividad µS/cm 1020 1011 992.4 938.1 858.1 771.5 726.6 847.4 1209 1454 1419 1423 1517 1584 1628 1736 1785 1794 1751 1937 1925 1743 

Turbidez NTU 31.1 23.6 20.3 22.3 76.2 19.3 30.7 7.07 18.6 18.5 14.5 7.96 11.4 9.88 7.28 12.9 13.9 10.4 18.7 5.41 6.84 28.9 

kit CN mg/L 0.005 0.000 0.002 0.000 0.000 0.005 0.003 0.001 0.001 0.001 0.000 0.000 0.000 0.001 0.001 0.006 0.003 0.000 0.000 0.000 0.000 0.002 

u. e . :  u n id ad e s  ex po n enc ia le s .  mg /L :  m i l i gra mos  po r  l i t ro .  µ S/cm :  m icro  s i eme n s por  c e nt ím et ro .  °C :  gra d os  c en t í gr ado s.  NT U:  u ni d ad es  n af t a lom ét r ic as  d e t ur b id ez .  N A:  no  a na l i za do .  F ue n te :  M SR,  20 17.  

 

Con el  objetivo de ver if icar s i  los resultados obtenidos con el  método colorimétrico empleado para la determinación rápida de Cianuro (kit  de CN),  desde el  mes de Octubre 2013 se enviaron var ias 
muestras duplicado al  laborator io ACZ para real izar anál is is  de Cianuro Total .  

Según los  resultados obtenidos,  con e l  kit  colorimétrico se obt ienen resultados no confiables  debido a que presentan una gran desviación posit iva con respecto a los resultados obtenidos en el  
laborator io acreditado. Como medida correctiva se invest igarán las fuentes de dicha desviación;  entre las  cuales se contemplan la contaminación cruzada, sustancias contenidas en las aguas 
anal izadas que puedan interfer ir  en e l  anál is is,  error humano al  real izar el  anális is,  entre otras.  Se real izarán los cambios necesar ios para obtener resultados más confiables.  





PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL         21-2 017  

103 

12.3 Resultados crudos de calidad de aire 

12.3.1 Material  Particulado (PM1 0)  

 



Job Details: Job Code: EA‐1A
Job Name: EA‐1A Site Name: Los Planes (Top Soil Deposit)
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 650 644 648 mmHg Filter ID: 3246‐0220
TA 27.9 16.0 20.3 °C Date Time Final Wt: 148.940 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 148.270 mg

Start: 4‐May‐17 13:45:00 Delta Wt: 0.670 mg
QCV NA % Stop: 5‐May‐17 13:45:00 Total Vol: 24.04 m^3
Max overheat NA °C

occured NA ET: 23:59:00 27.87 µg/m3

Job Details: Job Code: EA‐1B
Job Name: EA‐1B Site Name: San Rafael Las Flores
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 652 648 650 mmHg Filter ID: 3269‐1414

TA 29.4 18.8 23.0 °C Date Time Final Wt: 148.020 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.430 mg

Start: 23‐May‐17 12:00:00 Delta Wt: 0.590 mg
QCV NA % Stop: 24‐May‐17 12:00:00 Total Vol: 24.04 m^3
Max overheat NA °C

occured NA ET: 23:59:00 24.54 µg/m3

Job Details: Job Code: EA‐2A
Job Name: EA‐2A Site Name: La Cuchilla.
Version: PQ200 Station Code:

Serial No: 1.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 634 628 632 mmHg Filter ID: 3263‐0808
TA 28.2 17.8 21.4 °C Date Time Final Wt: 147.390 mg
Q ‐‐‐ ‐‐‐ 16.70 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.880 mg

Start: 9‐May‐17 15:35:00 Delta Wt: 0.510 mg
QCV NA % Stop: 10‐May‐17 15:35:00 Total Vol: 24.04 m^3
Max overheat NA °C

occured NA ET: 23:59:00 21.21 µg/m3

Notes 2: Minera San Rafael, S.A.

Notes 2: Minera San Rafael, S.A.

BGI PQ200 Air Sampling System Downloaded February 2017

Aldea La Cuchilla, San Rafael Las Flores, Santa Rosa.
Minera San Rafael, S.A.

Mass Conc:
Notes 1:
Notes 2:

BGI PQ200 Air Sampling System Downloaded February 2017

Mass Conc:
Notes 1: San Rafael Las Flores, Santa Rosa.

BGI PQ200 Air Sampling System Downloaded May 2017

Mass Conc:
Notes 1: Depósito de Suelos, Proyecto El Escobal



Job Details: Job Code: EA‐3
Job Name: EA‐3 Site Name: El Fucío, zona este.
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 627 622 625 mmHg Filter ID: 3265‐1010
TA 27.2 16.7 20.2 °C Date Time Final Wt: 147.780 mg
Q ‐‐‐ ‐‐‐ 16.70 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.200 mg

Start: 9‐May‐17 14:35:00 Delta Wt: 0.580 mg
QCV NA % Stop: 10‐May‐17 14:35:00 Total Vol: 24.03 m^3
Max overheat NA °C

occured NA ET: 23:59:00 24.14 µg/m3

Job Details: Job Code: EA‐3A
Job Name: EA‐3A Site Name: Aldea El Fucío
Version: PQ100 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 646 643 644 mmHg Filter ID: 3264‐0909

TA 27.0 17.3 21.3 °C Date Time Final Wt: 148.450 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.900 mg

Start: 12‐May‐17 10:50:00 Delta Wt: 0.550 mg
QCV NA % Stop: 13‐May‐17 10:50:00 Total Vol: 24.03 m^3
Max overheat NA °C

occured NA ET: 23:59:00 22.89 µg/m3

Job Details: Job Code: EA‐4A
Job Name: EA‐4A Site Name: Aldea Los Ángeles
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 650 647 649 mmHg Filter ID: 3267‐1212

TA 29.8 18.0 22.7 °C Date Time Final Wt: 149.490 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 148.580 mg

Start: 16‐May‐17 10:56:00 Delta Wt: 0.910 mg
QCV NA % Stop: 17‐May‐17 10:56:00 Total Vol: 24.03 m^3
Max overheat NA °C

occured NA ET: 23:59:00 37.87 µg/m3

Minera San Rafael, S.A.Notes 2:

Mass Conc:
Aldea El Fucío, San Rafael Las Flores, Santa Rosa.Notes 1:

BGI PQ200 Air Sampling System Downloaded February 2017

Mass Conc:
Notes 1:

BGI PQ200 Air Sampling System Downloaded February 2017

Mass Conc:

Notes 2: Minera San Rafael, S.A.

Aldea El Fucío, San Rafael Las Flores, Santa Rosa.
Notes 2: Minera San Rafael, S.A.

Notes 1: Caserío El Portón de los Ángeles,  San Rafael Las Flores, Santa Rosa

BGI PQ200 Air Sampling System Downloaded February 2017



Job Details: Job Code: EA‐5A
Job Name: EA‐5A Site Name: Sabana Redonda
Version: PQ100 Station Code:

Serial No: 1.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 652 649 651 mmHg Filter ID: 3266‐1111

TA 29.7 17.9 23.1 °C Date Time Final Wt: 149.670 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 148.970 mg

Start: 16‐May‐17 11:46:00 Delta Wt: 0.700 mg
QCV NA % Stop: 17‐May‐17 11:46:00 Total Vol: 24.04 m^3
Max overheat NA °C

occured NA ET: 23:59:00 29.12 µg/m3

Job Details: Job Code: EA‐6
Job Name: EA‐6 Site Name: Carretera a Mataquesquintla
Version: PQ200 Station Code:

Serial No: 1.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 644 640 642 mmHg Filter ID: 3268‐1313

TA 24.8 17.8 21.7 °C Date Time Final Wt: 146.550 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.070 mg

Start: 23‐May‐17 12:49:00 Delta Wt: 0.480 mg
QCV NA % Stop: 24‐May‐17 12:49:00 Total Vol: 24.04 m^3
Max overheat NA °C

occured NA ET: 23:59:00 19.97 µg/m3

Job Details: Job Code: EA‐7A
Job Name: EA‐7A Site Name: Los Planes
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ
Pump Time: User1: NA

Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 652 647 650 mmHg Filter ID: 3262‐0707

TA 29.8 17.0 21.2 °C Date Time Final Wt: 146.790 mg
Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.380 mg

Start: 6‐May‐17 13:34:00 Delta Wt: 0.410 mg
QCV NA % Stop: 7‐May‐17 13:34:00 Total Vol: 24.03 m^3
Max overheat NA °C

occured NA ET: 23:59:00 17.06 µg/m3

Notes 2: Minera San Rafael, S.A.

Mass Conc:
Notes 1: Aldea Sabana Redonda, San Rafael Las Flores, Santa Rosa

BGI PQ200 Air Sampling System Downloaded February 2017

Mass Conc:

BGI PQ200 Air Sampling System Downloaded February 2017

Notes 2: Minera San Rafael, S.A.
Notes 1: Aldea Los Planes, San Rafael Las Flores, Santa Rosa.

BGI PQ200 Air Sampling System Downloaded February 2017

Mass Conc:

Notes 1: Carretera a Mataquesquintla, al norte del Proyecto, San Rafael Las Flores Santa Rosa
Notes 2: Minera San Rafael, S.A.
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Cliente :  Minera San Rafae l ,  S.A.  

Dirección :  Boulevard Los Próceres,  18 ca l le  24 -69 z .  10,  Centro Empresar ia l  Zona 

Pradera,  Of ic ina 1406 torre IV  

Proyecto :  178-089 (E l  Escoba l)  

Análisis  de muestras:  Junio,  06 a l  08  de 2017 

Emisión de reporte :  Junio,  08  de 2017 

Tipo de muestra:  Fi l t ros  de cuarzo  ut i l i zados para  co lecc ión de mater ia l  part i cu lado  en 

ai re.  

Análisis :  Grav imetr ía  en f i l t ros.  

 Método analítico:   40 CFR,  Apéndice J,  Parte 50,  Capí tu lo 1,  Ed ic ión 07 -1-97,  EPA.   

Reference Method for  the Determinat ion of  Par t icu late Mat ter as PM 1 0  

in the Atmosphere.  Acreditado ISO 17025  

Cuadro 1 :  resu l tados  de f i l t r os  peso f ina l  

No. 
Identif icación de la 

muestra  

Código de 

f i ltro1  

Peso inicial*  

(gramos)  

Peso f inal  

(gramos)  

Incertidumbre  

(gramos)  

Límite de detección del  método  0.00005 
Al  95% 

confia1nza K=2 

1 EA-1A 3246-0220 0.14827  0.14894 

± 0.00005  

2 EA-1B 3269-1414 0.14743  0.14802 

3 EA-2A 3263-0808 0.14688  0.14739 

4 EA-3 3265-1010 0.14720  0.14778 

5 EA-3A 3264-0909 0.14790  0.14845 

6 EA-4A 3267-1212 0.14858  0.14949 

7 EA-5A 3266-1111 0.14897  0.14967 

8 EA-6 3268-1313 0.14607  0.14655 

9 EA-7A 3262-0707 0.14638  0.14679 

10 EA-10 3272-1717 0.14875  0.14879 

1 :  Cód igo de f i l t ro  as ignado por  Laborator io  Amb ien ta l ,  S .A .  * :  Corresponde a  los  pesos  in íc ia les  ind icado  en 

repor tes  ana l í t i cos  RA-17-11701 .  La ince r t idumbre de l  método es  de ± 0.00005 g  

  

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com
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Anexos:  
 
 
Anexo 1.  Cadena de Custod ia R-02-00909 

 

 

 

 

Es te Repor te Ana l í t i co ha s ido e laborado para  uso con f idenc ia l  y  exc lus i vo de l  c l i en te;  se proh íbe su 

reproducc ión ,  s in  la  ap robac ión  esc r i ta  de l  Laborator io .   Los  resu l tados  aquí  expresados  representan  e l  mejor  

ju ic io  de l  Laborator io  y  son vá l idos  ún icame nte pa ra la  porc ión de muest ra  presentada a és te .  Labora to r io 

Ambien ta l ,  S .A .  no  asume n inguna  responsab i l idad n i  garan t iza  la  u t i l i zac ión f ina l  que se le  dé  a  la  in formac ión  

aqu í  presentada .  Laborato r io  Amb ienta l ,  S .A .  no se  responsab i l i z a  por  e l  proceso de mues treo .  En caso de 

requer i r  a lguna mod i f icac ión en es te  repor te ana l í t i co ,  so l i c i tar la  dent ro de los  s igu ientes  30  d ías  a  pa r t i r  de l a 

fecha en que e l  L abora tor io  env ió e l  repor te .  

 

 

 

 

 

 
                      Ing.  Diego S i l va                                      MSc.  BSc .  Ana Gabr ie la  Juárez  

   Ingen ie ro Qu ím ico,  Gestor  de Ca l idad             Espec ia l i s ta  ambienta l ,  D i rec tor  de Labora tor io  

                Co leg iado  1595     

 

 
 
  
 
 
 
 
 
 

 
 
 
 
 
 
 

R edacc ió n :  
 

 
G .C .  

Fec ha :  
 

 
Jun . ,  08 /17  

R ev is ió n :  
 

 
J . J .  

Fec ha :  
 

 
Jun . ,  08 /17  

Aprob ac ió n:  
 

 
A .G . J .  

Fec ha :  
 

 
Jun .  09 /17  

V er s ió n  
c l i ent e :  
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Job Details: Job Code: EA‐1A
Job Name: EA‐1A Site Name: Los Planes (Top Soil Deposit)
Version: PQ200 Station Code:

Serial No: 1.00 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 651 648 649 mmHg Filter ID: 3289‐1717

TA 31.0 16.6 21.0 °C Date Time Final Wt: 148.520 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.860 mg

Start: 7‐Jun‐17 10:21:00 Delta Wt: 0.660 mg

QCV NA % Stop: 8‐Jun‐17 10:21:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 27.45 µg/m3

Job Details: Job Code: EA‐2A
Job Name: EA‐2A Site Name: La Cuchilla.
Version: PQ200 Station Code:

Serial No: 2 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 637 629 633 mmHg Filter ID: 3286‐1414

TA 29.2 16.0 20.2 °C Date Time Final Wt: 146.760 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.570 mg

Start: 14‐Jun‐17 10:12:00 Delta Wt: 0.190 mg

QCV NA % Stop: 15‐Jun‐17 10:12:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 7.90 µg/m3

Job Details: Job Code: EA‐3
Job Name: EA‐3 Site Name: El Fucío, zona este.
Version: PQ200 Station Code:

Serial No: 1 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 627 624 625 mmHg Filter ID: 3287‐1515

TA 26.9 15.5 19.4 °C Date Time Final Wt: 145.320 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 145.130 mg

Start: 14‐Jun‐17 11:05:00 Delta Wt: 0.190 mg

QCV NA % Stop: 15‐Jun‐17 11:05:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 7.90 µg/m3

Job Details: Job Code: EA‐7A
Job Name: EA‐7A Site Name: Los Planes
Version: PQ200 Station Code:

Serial No: 2.00 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 653 650 651 mmHg Filter ID: 3283‐1111

TA 31.3 17.1 21.2 °C Date Time Final Wt: 146.820 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.150 mg

Start: 7‐Jun‐17 10:00:00 Delta Wt: 0.670 mg

QCV NA % Stop: 8‐Jun‐17 10:00:00 Total Vol: 24.04 m^3

Max overheat NA °C
occured NA ET: 23:59:00 27.87 µg/m3

BGI PQ200 Air Sampling System Downloaded June 2017

Mass Conc:
Notes 1: Depósito de Suelos, Proyecto El Escobal

Minera San Rafael, S.A.Notes 2:

Mass Conc:

Mass Conc:

Aldea El Fucío, San Rafael Las Flores, Santa Rosa.

Notes 1:
Notes 2:

Notes 1:

Notes 2: Minera San Rafael, S.A.

BGI PQ200 Air Sampling System Downloaded June 2017

BGI PQ200 Air Sampling System Downloaded June 2017

Aldea La Cuchilla, San Rafael Las Flores, Santa Rosa.
Minera San Rafael, S.A.

Notes 2: Minera San Rafael, S.A.

BGI PQ200 Air Sampling System Downloaded April 2017

Mass Conc:
Notes 1: Aldea Los Planes, San Rafael Las Flores, Santa Rosa.
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Cliente :  Minera San Rafae l ,  S.A.  

Dirección :  Boulevard Los Próceres,  18 ca l le  24 -69 z .  10,  Centro Empresar ia l  Zona 

Pradera,  Of ic ina 1406 torre IV  

Proyecto :  178-089 (E l  Escoba l)  

Análisis  de muestras:  Ju l io ,  03 al  06  de 2017 

Emisión de reporte :  Ju l io ,  06  de 2017 

Tipo de muestra:  Fi l t ros  de cuarzo  ut i l i zados para  co lecc ión de mater ia l  part i cu lado  en 

ai re.  

Análisis :  Grav imetr ía  en f i l t ros.  

 Método analítico:   40 CFR,  Apéndice J,  Parte 50,  Capí tu lo 1,  Ed ic ión 07 -1-97,  EPA.   

Reference Method fo r  the Determinat ion of  Par t i cu late Matter  as PM 1 0  in  

the Atmosphere.  Acreditado ISO 17025  

Cuadro 1 :  resu l tados  de f i l t r os  peso f ina l  

No. 
Identif icación de 

la muestra  

Código de 

f i ltro1  

Peso inicial*  

(gramos)  

Peso f inal  

(gramos)  

Incertidumbre  

(gramos)  

Límite de detección del  método  0.00005 
Al  95% de 

confianza K=2 

1 3289-1717 EA-1A 0.14786  0.14852 

± 0.00005  
2 3286-1414 EA-2A 0.14657  0.14676 

3 3287-1515 EA-3A 0.14513  0.14532 

4 3283-1111 EA-7A 0.14615  0.14682 

1 :  Cód igo de f i l t ro  as ignado por  Laborator io  Amb ien ta l ,  S .A .  * :  Corresponde a  los  pesos  in íc ia les  ind icado  en 

repor tes  ana l í t i cos  RA-17-11712 .   

  

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com
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Anexos:  
 
 
Anexo 1.  Cadena de Custod ia R-02-00910 

 

 

 

 

Es te Repor te Ana l í t i co ha s ido e laborado para uso conf idenc ia l  y  exc lus ivo de l  c l i en te;  se proh íbe su reproducc ión,  

s in  la  aprobac ión escr i t a  de l  Laborator io .   Los  resu l tados  aqu í  expresados representan e l  mejor  j u ic io  de l  

Labora to r io  y  son  vá l idos  ún icame nte para  l a  porc ión de mues tra  p resentada a  és te .  Labora to r io  Amb ienta l ,  S .A.  

no asume n inguna responsab i l idad n i  garan t iz a  la  u t i l i zac ión f ina l  que se le  dé a  la  in fo rmac ión aquí  p resentada .  

Labora to r io  Amb ienta l ,  S .A.  no  se  responsab i l i za  por  e l  proceso de muest reo.  En caso  de  requer i r  a lguna 

mod i f icac ión en es te repor te ana l í t i co ,  so l i c i tar la  dentro de los  s igu ien tes  30  d ías  a  pa r t i r  de la  fecha en que e l  

Labora to r io  env ió e l  r epor te .  

 

 

 

 

 

 
                      Ing.  Diego S i l va                                      MSc.  BSc .  Ana Gabr ie la  Juárez  

   Ingen ie ro Qu ím ico,  Gestor  de Ca l idad             Espec ia l i s ta  ambienta l ,  D i rec tor  de Labora tor io  

                Co leg iado  1595     

 

 
 
  
 
 
 
 
 
 

 
 
 
 
 
 
 

R edacc ió n :  
 

 
G .C .  

Fec ha :  
 

 
Ju l . ,  06 /17  

R ev is ió n :  
 

 
D . S .  

Fec ha :  
 

 
Ju l . ,  06 /17  

Aprob ac ió n:  
 

 
A .G . J .  

Fec ha :  
 

 
Ju l .  06 /17  

V er s ió n  
c l i ent e :  
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Job Details: Job Code: EA‐1A
Job Name: EA‐1A Site Name: Los Planes (Top Soil Deposit)
Version: PQ200 Station Code:

Serial No: 2.00 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 653 649 651 mmHg Filter ID: 3307‐0607

TA 28.1 18.1 25.5 °C Date Time Final Wt: 148.160 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 148.010 mg

Start: 19‐Jul‐17 13:30:00 Delta Wt: 0.150 mg

QCV NA % Stop: 20‐Jul‐17 13:30:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 6.24 µg/m3

Job Details: Job Code: EA‐2A
Job Name: EA‐2A Site Name: La Cuchilla.
Version: PQ200 Station Code:

Serial No: 3 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 635 631 632 mmHg Filter ID: 3286‐1414

TA 26.6 15.9 19.5 °C Date Time Final Wt: 147.630 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.520 mg

Start: 30‐Jul‐17 10:39:00 Delta Wt: 0.110 mg

QCV NA % Stop: 31‐Jul‐17 10:39:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 4.58 µg/m3

Job Details: Job Code: EA‐3
Job Name: EA‐3 Site Name: El Fucío, zona este.
Version: PQ200 Station Code:

Serial No: 1 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 627 624 626 mmHg Filter ID: 3287‐1515

TA 26.9 15.6 20.0 °C Date Time Final Wt: 147.730 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 147.730 mg

Start: 11‐Jul‐17 16:50:00 Delta Wt: 0.000 mg

QCV NA % Stop: 12‐Jul‐17 16:50:00 Total Vol: 24.04 m^3

Max overheat NA °C

occured NA ET: 23:59:00 0.00 µg/m3

Job Details: Job Code: EA‐7A
Job Name: EA‐7A Site Name: Los Planes
Version: PQ200 Station Code:

Serial No: 3.00 Operators: EvQ

Pump Time: User1: NA
Flags: NA User2: NA

Max Min Avg Units Timer Information: Mass Concentration Data:

BP 654 649 652 mmHg Filter ID: 3283‐1111

TA 28.9 19.2 23.2 °C Date Time Final Wt: 146.490 mg

Q ‐‐‐ ‐‐‐ 16.71 Lpm dd‐mmm hh:mm:ss Initial Wt: 146.100 mg

Start: 19‐Jul‐17 10:00:00 Delta Wt: 0.390 mg

QCV NA % Stop: 20‐Jul‐17 10:00:00 Total Vol: 24.04 m^3

Max overheat NA °C
occured NA ET: 23:59:00 16.22 µg/m3

Notes 2: Minera San Rafael, S.A.

BGI PQ200 Air Sampling System Downloaded July 2017

Mass Conc:
Notes 1: Aldea Los Planes, San Rafael Las Flores, Santa Rosa.

Notes 2: Minera San Rafael, S.A.

BGI PQ200 Air Sampling System Downloaded July 2017

BGI PQ200 Air Sampling System Downloaded July 2017

Aldea La Cuchilla, San Rafael Las Flores, Santa Rosa.
Minera San Rafael, S.A.

Minera San Rafael, S.A.Notes 2:

Mass Conc:

Mass Conc:

Aldea El Fucío, San Rafael Las Flores, Santa Rosa.

Notes 1:
Notes 2:

Notes 1:

BGI PQ200 Air Sampling System Downloaded July 2017

Mass Conc:
Notes 1: Depósito de Suelos, Proyecto El Escobal
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Cliente :  Minera San Rafae l ,  S.A.  

Dirección :  Boulevard Los Próceres,  18 ca l le  24 -69 z .  10,  Centro Empresar ia l  Zona 

Pradera,  Of ic ina 1406 torre IV  

Proyecto :  178-089 (E l  Escoba l)  

Análisis  de muestras:  Agosto,  17 a l  21  de 2017 

Emisión de reporte :  Agosto,  21  de 2017 

Tipo de muestra:  Fi l t ros  de cuarzo  ut i l i zados para  co lecc ión de mater ia l  part i cu lado  en 

ai re.  

Análisis :  Grav imetr ía  en f i l t ros.  

 Método analítico:   40 CFR,  Apéndice J,  Parte 50,  Capí tu lo 1,  Ed ic ión 07 -1-97,  EPA.   

Reference Method for  the Determinat ion of  Par t icu late Mat ter as PM 1 0  

in the Atmosphere.  Acreditado ISO 17025  

 

Cuadro 1 :  resu l tados  de f i l t r os  peso f ina l  

No. 
Identif icación de la 

muestra  
Código de f i ltro1  

Peso 

inicial* 

(gramos)  

Peso f inal  

(gramos)  

Incertidumbre  

(gramos)  

Límite de detección del  método  0.00005 
Al  95% 

confianza K=2 

1 EA-1A 3307-0607 0.14801 0.14816 

± 0.00005  

2 EA-2A 3310-1111 0.14752 0.14763 

3 EA-3 3285-1330 0.14773 0.14773 

4 EA-7A 3292-0303 0.14610 0.14649 

1 :  Cód igo de f i l t ro  as ignado por  Laborator io  Amb ien ta l ,  S .A .  * :  Corresponde a  los  pesos  in íc ia les  ind icado  en 

repor tes  ana l í t i cos  RA-17-11726 y RA-17-11712.  

  

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com
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Anexos:  
 
 
Anexo 1.  Cadena de Custod ia R-02-00912 

 

 

 

Es te Repor te Ana l í t i co ha s ido e laborado para  uso con f idenc ia l  y  exc lus i vo de l  c l i en te;  se proh íbe su 

reproducc ión ,  s in  la  ap robac ión  esc r i ta  de l  Laborator io .   Los  resu l tados  aquí  expresados  representan  e l  mejor  

ju ic io  de l  Laborator io  y  son vá l idos  ún icame nte pa ra la  porc ión de muest ra  presentada a és te .  Labora to r io 

Ambien ta l ,  S .A .  no  asume n inguna  responsab i l idad n i  garan t iza  la  u t i l i zac ión f ina l  que se le  dé  a  la  in formac ión  

aqu í  presentada .  Laborato r io  Amb ienta l ,  S .A .  no se  responsab i l i z a  por  e l  proceso de mues treo .  En caso de 

requer i r  a lguna mod i f icac ión en es te  repor te ana l í t i co ,  so l i c i tar la  dent ro de los  s igu ientes  30  d ías  a  pa r t i r  de l a 

fecha en que e l  L abora tor io  env ió e l  repor te .  

 

 

 

 

 

 
                      Ing.  Diego S i l va                                      MSc.  BSc .  Ana Gabr ie la  Juárez  

   Ingen ie ro Qu ím ico,  Gestor  de Ca l idad             Espec ia l i s ta  ambienta l ,  D i rec tor  de Labora tor io  

                Co leg iado  1595     

 

 
 
  
 
 
 
 
 
 
 

 
 
 
 
 
 

R edacc ió n :  
 

 
G .C .  

Fec ha :  
 

 
Ago . ,  21 / 17  

R ev is ió n :  
 

 
J . J .  

Fec ha :  
 

 
Ago . ,  22 / 17  

Aprob ac ió n:  
 

 
A .G . J .  

Fec ha :  
 

 
Ago .  22 / 17  

V er s ió n  
c l i ent e :  

 

01  

 

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com


E
g

r9 rl$ zá t l'

U
N

ts
Ó

 
H

.o
l 8t

;€
 I

ñ 
0i

 s
- 

ñ
o 

!.ñ
.6

 - 
9

lq
 x

 I 
d

a$
 6

3
oó

é*
F

6 
00

'
-io

of

€:
e 

* 
-e

E
ió

ñ'
flt

sq
$

¡ 
oo

 
Q

E
o>

5
iig

*R
-

dB
R

;
E

 i:
'É

oo
.o

 
o

s 
Á

E
'

o 
!e

1H
É

b'
oP

8n
ñ

rI o.
G

r=
.

ñ:
o ; f I H o I

J o J a1 o 5 th ta q
:J

T
fD

'-
(D

.o

=
 9

9 
.'

€ 
!¿

 b
r 

D
fx

oS
Q

dü
m

9l
ll

g=
=

oi
-z

X
 E

=
 q

 >
íS

_e
¿

a 
g

¿
i:¡

rP
lll

qx
:e

ó
áx

1,
9 

F
E

'H
sú

 3
dr

9;
^o

ñ8
31

9
=

9er-
6l 3H
3 O

J

_d o o) rD 3 O
J d

¡ o 6 tr
_

a_
R

O
)

A
'

@ s g) o r- A
) o D o o

! m ¡ É t= ñ
oo

3
-¡

s6
'

f\)
@

:
D

oY
(o

 -
-¡

 6
'

o)
 

l\)
 

a)
JJ

E
oo

=
$!

)o
aa

q)
9. !j o 3 g. \=



PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL         21-2 017  

104  

12.3.2 Informe de Metales en PM 1 0  

 



 

www. l abo r a to r i o - am b ie n t a l . c o m  

 

Reporte Analítico 
RA-17-11717 

 

 

RA-17-11717_220617 Tro nco  I ,  s e c to r  E ,  l o te  1 4 ,  E l  En c i n a l ,  Z . 7  M ix co  

Te l . :  2431 -818 7 ,  2 431 - 8102  e x t .  113 ,  116 .  

se r v i c i o a l c l i e n te@ l abo r a to r i o - am b ien t a l . c om  

Pág ina 1-2  

 

 

Cliente :  Minera San Rafae l  

Dirección :  Boulevard Los Próceres,  18 cal le 24 -69 z.  10,  Centro  Empresar ia l  

Zona Pradera,  Of ic ina 1406 tor re IV  

Proyecto :  178-090 

Análisis  de muestras:  Junio,  21 de 2017 

Emisión del  reporte :  Junio,  22  de 2017 

Tipo de muestras:  Fi l t ros  de cuarzo ut i l i zados para  co lecc ión de mater ia l  par t i cu lado  en 

ai re.  

Análisis :  Mercur io  en f i l t ros por ICP de Masas .  

 Método analítico:  
ICP Masas.  EPA 7470 Mercury by CV/AA 

 

 

 

*Parámetros  LDM (µg)  
Estación  

EA-1B EA-2A EA-3A EA-4A EA-5A 

Código de f i l tro  3269-1414 3263-0808 3264-0909 3267-1212 3266-1111 

Mercur io  (Hg)  0 .002 <0.002 <0.002 0 .006 0 .004 0 .009 

* :  Aná l i s i s  rea l i zados  por  l aborator io  subcontra tado  ( labora to r io  acred i tado CAN -P-1585,  CAN-P -1587,  CAN -P-4E 

( ISO/IEC 17025:2005 )) .  µg:  mic rog ramos .   <:  Menor  que e l  l ím i te  de de tecc ión de l  método.  LDM:  l ími te  de  

detecc ión  de l  método.  

 

 

*Parámetros  LDM (µg)  
Estación  

EA-6 EA-7A EA-10 

Código de f i l tro  3268-1313 3262-0707 3272-1717 

Mercur io  (Hg)  0 .002 <0.002 0 .003 0 .002 

* :  Aná l i s i s  rea l i zados  por  l aborator io  subcontra tado ( labora to r io  acred i tado CAN -P-1585,  CAN-P -1587,  CAN -P-4E 

( ISO/IEC 17025:2005)) .  µg:  mic rog ramos .   <:  Menor  que e l  l ím i te  de de tecc ión de l  método.  LDM:  l ími te  de  

detecc ión  de l  método.  
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Anexos:  
 

 
 
Anexo 1.    Cadenas de Custod ia R-02-000909 

Anexo 2.    Repor te de Laborator io  Subcontratado  

 

 

 

 

Este Repor te Ana l í t i co ha s ido e laborado pa ra uso conf idenc ia l  y  exc lus i vo de l  c l i en te;  se proh íbe su 

reproducc ión ,  s in  la  ap robac ión escr i t a  de l  Laborato r io .   Los  resu l tados  aquí  expresados representan e l  mejo r  

ju ic io  de l  Labora to r io  y  son  vá l idos  ún icamente  para la  porc ión  de muest ra  presentada  a  és te .   Laborato r io  

Ambien ta l ,  S .A.  no asume n inguna responsab i l idad n i  garant iza  la  u t i l i zac ión f ina l  que se le  dé a la  in fo rmac ión  

aqu í  p resentada.  Labora to r io  Ambien ta l ,  S .A .  no  se  responsab i l i za  por  e l  proceso  de  mues treo .  En  caso de  

requer i r  a lguna  modi f icac ión  en es te rep or te  ana l í t i co,  so l i c i tar la  dentro de los  s igu ien tes  30  d ías  a  pa r t i r  de  l a  

fecha en que e l  Labora tor io  env ió e l  repor te  

 

 
 
 
 
 
 
 
 
 

 

                Ing.  Diego S i l va                                      MSc.  BSc .  Ana  Gabr ie la  Juá rez  

       Ing .  Químico ,  Ges tor  de Ca l idad    Espec ia l i s ta  ambien ta l ,  D i rec tor  de Labora to r io  

                Co leg iado  1595  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

R edacc ió n :  

 
 

G .C .  

Fec ha :  

 
 

Jun io ,  22 /17  

R ev is ió n :  

 
 

J . J .  

Fec ha :  

 
 

Jun io ,  2 2 /17  

Aprob ac ió n:  

 
 

A .G . J .  

Fec ha :  

 
 

Jun io ,  23 /17  

V er s ió n  

c l i ent e :  
 

01 

 

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com


oEII6

st
.O

 .O

ü8
9ü 

H
b.og

=
H

;
d4 

o
..E

P
 F

o 
o 

o!

É
;i 

F

€É
E

u
rkiS
ü 

oE
 

q

É
E

E
€

.9 R
 B

'a
E

 ió E
'ü

6JC
O

--,@
r

:b ü 
g,9

E
 A

 3É
! €E

 ü E
E

 s P
'aE

E
gIÉ

fi

=(úF0)(ú

3';
E

.5
o'6
-O

(Ú
ó6

(Ú
-O

(Ú
(Ú

I 
É

€€
=

'-C
!(O

v(ú¡\cD
@(!gcD

ñJ
(ogtrt-

i 
ú €¡D

es
T

P

Íj|!EO
J

uoL,l!EE#sfH
(9¡

6iE
s:?

0 "1: É
 E

hE
üÉ

.8
=

 
qr\tf.o

J.9 
^c.,J tr

¡¡€E
xF

u¡&
ña.P

o.eE
N

E
f 

E
 E

E
E

¡¡l óu!? 
ro

o€trñi
. 

<
JrtX

3
(J 

_E
3

"ge
o.o
J.(u

\E
trj'
bIUO

J
(/)

iIItrJf?z
fitu
6r

irffi











PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL         21-2 017  

105 

12.3.3 Informe sobre PST y Gases de Combustión 

 



MONITOREO DE NO2, SO2 Y PARTÍCULAS 

SEDIMENTABLES TOTALES 

EN LA MINA EL ESCOBAL 

Julio – Agosto 2017 

San Rafael Las Flores, Santa Rosa, Guatemala 

Octubre de 2017 
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Este resumen presenta los resultados del monitoreo de calidad de aire, realizado para la 

Mina El Escobal (la Mina), por Consultoría y Tecnología Ambiental (CTA), en San Rafael 

Las Flores, Santa Rosa (localización de la Mina).  

 

El propósito del monitoreo fue determinar la calidad de aire ambiental en las comunidades 

aledañas mediante la medición de la concentración de: 

• Gases de combustión (SO2 y NO2); y  

• Partículas Sedimentables Totales (PST). 

 

Este monitoreo fue realizado con las operaciones de la mina suspendidas, para cumplimiento 

del plan trimestral.  Las estaciones de medición se presentan en el Cuadro 1 y la 

metodología utilizada en el Cuadro 2. 

  

Cuadro 1: Estaciones de monitoreo de SO2 y NO2 y PST 

Estación Ubicación Coordenadas 

EA-1C Frente a Escuela San Rafael 

E (m): 803,887 

N (m): 1,601,801 

EA-2B 
Ubicación dentro del proyecto, 

contiguo a la Aldea la Cuchilla 

E (m): 806,420 

N (m): 1,601,814 

EA-3B Aldea El Fucío 

E (m): 806,538 

N (m): 1,600,367 

EA-4A Aldea La Puerta de Los Ángeles 

E (m): 805,142 

N (m): 1,599,903 

EA-5A Aldea Sabana Redonda 

E (m): 804,352 

N (m): 1,600,404 

EA-6 
Norte de la Mina, ruta a 

Mataquescuintla 

E (m): 805,168 

N (m): 1,603,247 

EA-7A 
Perímetro de la Mina colindante con 

aldea Los Planes 

E (m): 805,425 

N (m): 1,601,523 

Coordenadas en metros (m). Datum: WGS84 UTM zona 15N. Fuente: CTA, 2017. 
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Cuadro 2: Metodologías utilizadas para SO2 y NO2 y PST 

Gases de 

Combustión 

SO2: Análisis espectrofotométrico, descrito en el Título 40, Parte 50, Apéndice A 

de la USEPA.   

NO2: Análisis espectrofotométrico. Método de referencia designado por la USEPA: 

No. EQN-1277-026.   

PST ASTM D 1739-98 (re-aprobación 2004). 

Fuente: CTA, 2017. 

 

Los resultados obtenidos para los gases de combustión se compararon con los valores guía 

reportados en: Corporación Financiera Internacional (IFC)1, 2007: Guías Generales de 

ambiente, salud y seguridad, Sección: Emisiones al Aire y Calidad del aire ambiental. 

 

Los resultados de Partículas Sedimentables Totales (PST) se compararon con los valores 

guía reportados en el Ministerio de Ambiente de la provincia canadiense British Columbia 

(BC)2 con respecto a las partículas sedimentables totales para industrias mineras, de 

fundición y relacionadas (BC objetivos de calidad del aire para partículas totales 

suspendidas y caída de polvo, agosto 12, 2013). 

 

En el Cuadro 3 se presentan los resultados obtenidos de la medición de gases de combustión 

realizada en Julio de 2017; y en el Cuadro 4 se presentan los resultados de la medición de 

PST para el período de 30 días de 25 Julio a 24 de agosto de 2017 (el período promedio de 

medición es de 30 ± 2 días, por lo que se cumple lo estipulado por la BC) . 

 

Cuadro 3: Resultados de la medición de gases de combustión en µg/m3  

Estaciones 

de Muestreo 
EA-1C EA-2B EA-3B EA-4A EA-5A EA-6 EA-7A 

Guías del 

CFI 

SO2 <13 <13 <13 <13 <13 <13 <13 20 µg/m3 

NO2 <9 <9 <9 <9 <9 <9 <9 *40µg/m3 

SO2: dióxido de azufre.  NO2: dióxido de nitrógeno. *: Promedio anual.1: LDM: Límite de detección del 

método. µg/m3: microgramos sobre metros cúbicos. 

Fuente: Laboratorio Ambiental, S. A., 2017. 

 

                                                      

1Gu í as  de l  I FC :  www. i f c . o r g / i f c e x t /E nv i r o nme n t a lG u i de l i ne s  

2Gu í a  de  BC :  h t tp : / /www. bc a i r qua l i t y . c a / r e po r t s / pd fs / aqo t ab le . pd f  

http://www.ifc.org/wps/wcm/connect/532ff4804886583ab4d6f66a6515bb18/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES
http://www.bcairquality.ca/reports/pdfs/aqotable.pdf
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Cuadro 4: Resultados de la medición de PST g/ (m2 x 30 días) 

Parámetros EA-1C EA-2B EA-3B EA-4A EA-5A EA-6 EA-7A 
Guía de 

BC 

Sólidos 

Insolubles 
7.739 2.610 4.197 6.902 2.593 3.696 2.458 

NA 
Sólidos Solubles 2.567 2.287 2.848 4.125 7.990 6.873 3.022 

Sólidos Totales 10.307 4.897 7.045 11.028 10.582 10.569 5.480 

Partículas 

sedimentables 

totales 

mg/(dm2*día)2 

3.436 1.632 2.348 3.676 3.527 3.523 1.827 2.901 

g: gramos.  m2: metro cuadrado.  mg: miligramos.  dm2: decímetro cuadrado. 1: valor referido para un 

período promedio 30 ± 2 días. 2: Las estaciones fueron muestreadas dentro del período promedio de 30 

± 2 días aprobado por la BC.   

Fuente: Laboratorio Ambiental, S. A., 2017. 

 

Gases de Combustión 

SO2: 

Como se puede apreciar en el Cuadro 3, las concentraciones se encuentran por debajo del 

límite de detección del método analítico utilizado en todas las estaciones monitoreadas  

NO2: 

En todas las estaciones de muestreo se obtuvieron resultados menores al límite de detección 

del método analítico utilizado y al establecido por el Banco (40 μg/m³). 

 

Partículas Sedimentables Totales 

Cuatro de las siete estaciones, presentan valores de PST que superan el valor guía. La 

estación que presentó la mayor concentración de PST fue la EA-4A (3.676 mg/(dm2 x día)), 

esto puede atribuirse en gran medida a que esta estación de muestreo se encuentra cerca 

de un camino de terracería con una alta carga vehicular de tránsito pesado (camiones, 

pickups y buses) que generan cantidades significativas de polvo. La estación EA-5A presenta 

un valor de 3.527 mg/(dm2 x día), el cual puede estar influenciado por los vientos del sector, 

la proximidad a la carretera principal y al paso de vehículos. 
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Las estaciones que presentaron la menor concentración de PST durante el período de 

monitoreo, fueron la EA-2B y EA-7A con 1.632 mg/(dm2 x día) y 1.827 mg/(dm2 x día) 

respectivamente, ambas se encuentran dentro del perímetro de la mina.  Durante la medición 

las actividades se encontraban suspendidas.  

 

La estación EA-6 es una estación de control que se encuentra alejada de la carretera y cuya 

influencia por tránsito es mínima, sin embargo es una granja donde tienen ganado vacuno y 

cuando se realizó la medición se estaban realizando trabajos de construcción en una de las 

antenas de telefonía ubicadas en el sector, pudiendo influenciar al resultado ya que este 

presento un valor por arriba de la guía del banco (3.2523 mg/(dm2 x día)).  

 

Las estación EA-1C presenta un valores de 3.436 mg/(dm2 x día), valor por arriba de la guía 

del banco, el que puede estar siendo influenciado por trabajos de asfaltado en el sector y la 

estación EA-3B presenta un valor de bajo de la guía del banco 2.348 mg/(dm2 x día).  
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Cliente :  Minera San Rafae l ,  S.A.  

Dirección :  
Boulevard Los Próceres,  18 ca l le  24 -69 z.  10,  Centro  Empresar ia l  

Zona Pradera,  Of ic ina 1406 tor re IV  

Proyecto :  178-092 (CTA)  

Fecha de muestreo:  Ju l io ,  25 al  28  de 2017 

Fecha de análisis :   Agosto,  11  de 2017 

Emisión del  reporte:  Agosto,  16  de 2017 

Tipo de muestras:  Soluc iones absorbentes  para anál i s i s  de dióxido  de azufre (SO 2)  y  

dióxido  de n it rógeno (NO 2) .  

Análisis :  Determinac ión espectro fotométr ica de SO 2  y  de NO 2  en  la  

atmósfera.  

Métodos analíticos:  •  SO2:  40 CFR,  parte 50,  Apéndice A -2,  EPA.   Reference Method for  

the determinat ion of  Sul fur D iox ide in  the atmosphere  

(Pararosani l ine Method).  

•  NO2:  EPA Designated Equivalent Method No. EQN-1277-026.   

Sodium Arsen ite method fo r  the determinat ion of  Ni trogen Dioxide 

in the atmosphere.  

Cuadro  1:  Ubicac ión de estac iones de muestreo   

Estación  Ubicación  Coordenadas  Fotograf ía  Factores ambienta les *  

EA-1C 

Frente  a  

Escue la  San 

Rafae l  

N:  1 ,601 ,801 

E:  803 ,887 

 

Casa dentro de l  pueb lo,  

caminos  pav imentados .  

Campo de foo t  ba l l  de t ie r ra  

f rente a  la  casa.   

EA-2B 

A un cos tado de 

a ldea la  

Cuch i l l a ,  dentro 

de l  proyec to  

N:  1 ,601 ,814 

E:  806 ,420 

 

Dentro de ins ta lac iones  de l  

proyec to ,  en per ímetro con  

mal la  p ro tec tora ,  a r r iba de  

car retera de acceso a  

es tac ión meteoro lóg i ca .  

http://www.laboratorio-ambiental.com/
mailto:servicioalcliente@laboratorio-ambiental.com
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Estación  Ubicación  Coordenadas  Fotograf ía  Factores ambienta les *  

EA-3B Aldea E l  Fuc io  
N:  1 ,600 ,367 

E:  806 ,538 

 

Camino de  ter race r ía  

cercano  a l  ter reno,  t rá f ico 

veh icu lar  moderado.  

EA-4A 
Aldea La Puer ta  

de Los  Ánge les  

N:  1 ,599 ,903 

E:  805 ,142 

 

Camino de  ter race r ía  

cercano  a l  ter reno,  t rá f ico 

veh icu lar  a l to ,  l os  veh ícu los  

levantan cant idades  

cons ide rab les  de po lvo.  

Ev idenc ia  de quema de  l eña 

para coc inar .  

EA-5A 
Aldea Sabana 

Redonda  

N:  1 ,600 ,404 

E:  804 ,352 

 

E l  ter reno es tá  cer ca de l a  

car retera pr inc ipa l  

(as fa l tada) ,  es tá  en  campo 

ab ier to y ce rcano a una 

fábr ica  de b lock .    

EA-6 

Norte de l  

proyec to ,  ru ta  a  

Mataquescu in t la  

N:  1 ,603 ,247 

E:  805 ,168 

 

Camino de  ter race r ía ,  poco  

t rá f i co veh icu lar ,  presenc ia  

de ganado vacuno en e l  

ter reno .  

EA-7A 

Per ímetro de l  

Proyec to 

co l indante  con 

a ldea Los  

P lanes  

N:  1 ,601 ,523 

E:  805 ,425 

 

Camino de  ter race r ía ,  hay 

mov im ientos  de t i er ra  

próx imos a l  punto ,  e l  t r á f ico 

de veh ícu los  es  a l to .   

Coordenadas en met ros  (m) .  Datum:  NAD27 UTM zona  16  N.  Fuente :  LAMSA,  2017.  * :  Fac tores  

ambien ta les  que pueden in f lu i r  en los  resu l tados .  
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Cuadro  2:  Resul tados gases de combust ión SO 2  y  NO2  

Parámetro  Unidades  LDM 

Identif icación de las muestras  

EA-1C EA-2B EA-3B EA-4A EA-5A EA-6 EA-7A 

Fecha  de muest reo ( Ju l io ,  2017) 25-26 27-28 25-26 25-26 26-27 27-28 27-28 

SO 2  

µg/m 3  13 < 13 < 13 < 13 < 13 < 13 < 13 < 13 

ppm  0 .005 < 0 .005 < 0 .005 < 0 .005 < 0 .005 < 0 .005 < 0 .005 < 0 .005 

NO 2  

µg/m 3  9  < 9  < 9  < 9  <9 < 9  < 9  < 9  

ppm  0 .005 < 0 .005 < 0 .005 < 0 .005 <0.005 < 0 .005 < 0 .005 < 0 .005 

LDM: l ím i te  de detecc ión  de l  método ,  µg/m 3 :  mic rog ramos por  metro cúb ico ,  ppm: par tes  por  m i l lón.   

Cuadro  3:  Concentrac iones de SO 2  y  NO 2  en  contro les de dupl icados  

Parámetro  

Contro l  con dupl icado  

Unidades  DEA-3B DEA-5A 

SO 2  

µg/m 3  < 13 NA 

ppm  < 0 .005 NA 

NO 2  

µg/m 3  NA < 9  

ppm  NA < 0 .005 

<:  menor  a l  l ím i te  de de tecc ión .  µg:  m ic rog ramo. µg/m 3 :  mic rog ramos por  metro cúb ico .  NA:  No Ap l ica .  

DEA-3B:  dup l icado de l a  es tac ión EA -3B.  DEA-5A:  dup l icado de la  es tac ión EA -5A .  
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Cuadro  4:  Concentrac iones de SO 2  y  NO 2  –  Contro les de laborator io  

Parámetro  Unidades  

Incert idumbre  CDL 

Al  95% conf ianza,  
k=2 

Unidades  Teórica  Real  

SO 2  
µg/m 3  ± 0 .60  

µg 15 .7  15 .8  

ppm  ± 0 .00023 

NO 2  

µg/m 3  ± 2 .00  

µg/mL  1 .00  1 .02  

ppm  ± 0 .00112 

ppm: pa r tes  por  mi l l ón .   mic rog ramo. µg/m³:  mic rogramo por  met ro  cúb ico.  µg/mL:  mic rog ramo por  

mi l i l i t r o .  Según los  métodos ana l í t i cos ,  la  d i f erenc ia  ent re  l as  concent rac iones  teór icas  y  rea les  de  los  

con tro les  no deben ser  mayores  a  1  µg de SO 2  y a 0 .1  µg/mL de NO 2 ,  r espect ivamente.  

  

http://www.laboratorio-ambiental.com/
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Cliente :  Minera San Rafae l  

Dirección:  
Boulevard Los Próceres,  18 cal le  24 -69 z.  10,  Centro  Empresar ia l  Zona 

Pradera,  Of ic ina 1406 torre IV  

Proyecto :  178-092 (CTA)  

Fecha de muestreo:  Ju l io  25 a agosto  24,  de 2017 

Lugar  de muestreo:  San Rafae l  las  F lores,  Santa Rosa,  Guatemala  

Fecha de análisis:  Agosto,  28 a l  30  de 2017 

Emisión del  reporte:  Agosto,  31 de 2017 

Tipo de muestras:  Part ícu las sedimentables en a ire  durante un per íodo de 30 d ías.  

Análisis :  

Muestreo y determinac ión  de mater ia l  par t i cu lado tota l  sed imentab le en 

el  a i re  ( tasa de sed imentac ión) .  

Método analítico:  ASTM D1739-98 (Reapproved 2004) Standard Test  Method for  Col lect ion  

and Measurement  of  Dustfal l  (Set t leab le  Part icu late Matter) 1.  

*Acreditado ISO 17025  

 

Cuadro 1 :  Ub icac ión de es tac iones  de  mues treo  

Estación  Ubicación  Fotograf ía  Factores ambienta les  

EA-1C 
Frente  a  Escue la  San  

Rafae l  

 

Casa dentro de l  pueb lo,  

caminos  pav imentados ,  

v ien tos  fuer tes .  Campo de 

foot  ba l l  de t i er ra  f rente 

a  la  casa .    

                                                 
1 Como  com p leme n to  de l  mé todo  se  ag re ga  s u l f a to  de  co b re  p ar a  e v i t a r  e l  c r e c im ie n t o  de  a lg as  dur an te  e l  pe r i odo  de  

mue s t r eo ,  se gún  IT -ATM-0 9  i n specc io ne s  r eg l ame n t a r i as  de  em is i o ne s  f ug i t i v a s  de  p ar t í c u l as  se d ime n t ab le s  y  e n  s us pe n s ió n .  

Con se je r í a  de  med io  a mb ie n te  de  A nda l uc í a .   

http://www.laboratorio-ambiental.com/
mailto:enquire@laboratorio-ambiental.com
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Estación  Ubicación  Fotograf ía  Factores ambienta les  

EA-2B 

A un cos tado de a ldea 

la  Cuchi l l a ,  dentro de l  

proyec to  

 

Dentro de ins ta lac iones  

de l  proyec to,  en 

per ímetro con ma l la  

pro tec to ra ,  ar r iba de 

car retera de acceso a  

es tac ión meteoro lóg i ca .  

EA-3B Aldea E l  Fuc ío  

 

Camino de  ter race r ía  

cercano  a l  ter reno,  

t rá f i co veh icu lar  

moderado.  Se  rea l i zan 

t rabajos  de  int roducc ión 

de drenajes  y 

cons trucc ión.   

EA-4A 
Aldea La Puer ta  de Los  

Ánge les  

 

Camino de  ter race r ía  

cercano  a l  ter reno,  

t rá f i co veh icu lar  a l to ,  los  

veh ícu los  levantan 

cant idades  cons iderab les  

de po lvo .  Ev idenc i a  de 

quema de l eña pa ra 

coc ina r .   

http://www.laboratorio-ambiental.com/
mailto:enquire@laboratorio-ambiental.com
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Estación  Ubicación  Fotograf ía  Factores ambienta les  

EA-5A  Aldea Sabana Redonda  

 

E l  ter reno es tá  cer ca de 

la  ca r retera  pr inc ipa l  

(as fa l tada) ,  es tá  en  

campo ab ie r to y  cer cano 

a una fábr ica  de b lock .    

EA-6 
Norte de l  p royec to,  

ru ta  a  Mataquescu in t la  

 

Camino de  ter race r ía ,  

poco  t rá f ico veh icu la r ,  

presenc ia  de ganado 

vacuno en e l  ter reno .    

EA-7A 

Per ímetro de l  P royec to  

co l indante  con a ldea 

Los  P lanes  

 

Camino de  ter race r ía ,  

poco  t rá f ico veh icu la r ,  se 

rea l i z aban t rabajos  en  la s  

p i l e tas  de sed imentac ión,  

t rans i to de  t rac to res  y 

camiones  de vo l teo .   

2 :  Factores  ambien ta les  que pueden in f lu i r  en los  resu l tados .  E l  t i empo de  muest reo  fue de 30  ± 2  d ías ,  de  

acuerdo  a método ana l í t i co  emp leado .  
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Cuadro 2 :  Resu l tados  Par t í cu las  Sed imentab les  To ta les  (PST)  

No.  Identif icación 

de la muestra  

Tasa de sedimentac ión  1  

Material  insoluble 

en agua  

[g/(m 2 ·30 días)]  

Material  so luble 

en agua  

[g/(m 2 ·30 días)]  

Total *  para un 

periodo de 30 días  

[g/(m 2 ·30 días)].  

Total *  para un 

periodo de 1 d ía 

[mg/(dm 2  ·  día)] .  

LDM 0.0019 0.017 0.019 0.006 

1 EA-1C  7 .739 2 .567 10 .307 3 .436 

2  EA-2B 2 .610 2 .287 4 .897 1 .632 

3  EA-3B 4 .197 2 .848 7 .045 2 .348 

4  EA-4A  6 .902 4 .125 11 .028 3 .676 

5  EA-5A  2 .593 7 .990 10 .582 3 .527 

6  EA-6  3 .696 6 .873 10 .569 3 .523 

7  EA-7A  2 .458 3 .022 5 .480 1 .827 

LDM:  l ím i te  de  d e te c c ión  de l  m é todo .  g :  g r amo s ;  m g:  m i l i g r amos .  m 2 :  me t ro s  cuad r ados .  dm 2 :  de c ím e t ro  cuad r ado .  1 :  l a s  f ue n te s  

de  i nce r t i d um bre  p a r a  e l  mé to do  de  aná l i s i s  h an  s i do  e s t ab l e c i do s  po r  e l  l abo r a to r i o  y  se  enc ue n t r an  de sc r i t as  e n  s u  r e spec t i vo  

p ro ce d im i en to  ana l í t i c o .   

  

http://www.laboratorio-ambiental.com/
mailto:enquire@laboratorio-ambiental.com






PROYECTO MI NERO E SCOB AL        MAYO -  J UL IO  2 017  

IN FORME  DE  MON IT OREO AMB IENT AL         21-2 017  

106  

12.3.4 Presión Sonora 

 



ER-1
Panel de información

Ubicación Depósito de suelos norte, a inmediaciones de Aldea Los Planes
Nombre ER-1
Sesión padre S193
Hora de inicio Viernes, 05 de Mayo de 2017 13:55:00
Hora de paro Sábado, 06 de Mayo de 2017 13:55:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 100 dB
Ponderación 1 A Respuesta 1 SLOW
Lmin 1 36 dB Lmax 1 81.1 dB
Lpk 1 104.1 dB Leq 1 48.5 dB

Gráfica de datos de registro

1



ER-2
Panel de información

Ubicación Aldea La Cuchilla
Nombre ER-2
Sesión padre S056
Hora de inicio Jueves, 25 de Mayo de 2017 14:06:00
Hora de paro Viernes, 26 de Mayo de 2017 14:06:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 48 dB Lmax 1 78.2 dB
Lpk 1 95.4 dB Leq 1 56.2 dB

Gráfica de datos de registro

1



ER-3
Panel de información

Ubicación Área Este del proyecto, a inmediaciones de Aldea El Fucio.
Nombre ER-3
Sesión padre S194
Hora de inicio Miércoles, 10 de Mayo de 2017 15:57:00
Hora de paro Jueves, 11 de Mayo de 2017 15:57:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 100 dB
Ponderación 1 A Respuesta 1 SLOW
Lmin 1 31.2 dB Lmax 1 78.4 dB
Lpk 1 99.3 dB Leq 1 45 dB

Gráfica de datos de registro

1



ER-7A
15/05/2017

Panel de información

Ubicación Aledaño a Aldea Los Planes
Nombre ER-7A
Sesión padre S051
Hora de inicio Viernes, 05 de Mayo de 2017 13:20:00
Hora de paro Sábado, 06 de Mayo de 2017 13:20:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 44.7 dB Lmax 1 81.4 dB
Lpk 1 97.1 dB Leq 1 49.3 dB

Gráfica de datos de registro

1



ER-1A
Panel de información

Ubicación Poblado San Rafael las Flores, cercano a la Escuela
Nombre ER-1A
Sesión padre S055
Hora de inicio Martes, 23 de Mayo de 2017 12:09:00
Hora de paro Miércoles, 24 de Mayo de 2017 12:09:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 44.5 dB Lmax 1 85.2 dB
Lpk 1 101.6 dB Leq 1 52.3 dB

Gráfica de datos de registro

1



ER-3A
Panel de información

Ubicación Aledaño a Aldea El Fucio
Nombre ER-3A
Sesión padre S053
Hora de inicio Viernes, 12 de Mayo de 2017 12:19:00
Hora de paro Sábado, 13 de Mayo de 2017 12:19:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 43.8 dB Lmax 1 84.6 dB
Lpk 1 98.7 dB Leq 1 52.8 dB

Gráfica de datos de registro

1



ER-4A
Panel de información

Ubicación Caserío El Portón de los Ángeles
Nombre EA-4A
Sesión padre S054
Hora de inicio Martes, 16 de Mayo de 2017 11:16:00
Hora de paro Miércoles, 17 de Mayo de 2017 11:16:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 43.5 dB Lmax 1 86.9 dB
Lpk 1 98.2 dB Leq 1 50.3 dB

Gráfica de datos de registro

1



ER-5A
Panel de información

Ubicación Aldea Sabana Redonda, al sur-oeste del proyecto
Nombre ER-5A
Sesión padre S275
Hora de inicio Martes, 16 de Mayo de 2017 12:03:00
Hora de paro Miércoles, 17 de Mayo de 2017 12:03:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 35.7 dB Lmax 1 93.5 dB
Lpk 1 110.7 dB Leq 1 49.8 dB

Gráfica de datos de registro

1



ER-6
Panel de información

Ubicación Al norte del proyecto, ruta a Mataquescuintla
Nombre ER-6
Sesión padre S276
Hora de inicio Martes, 23 de Mayo de 2017 13:03:00
Hora de paro Miércoles, 24 de Mayo de 2017 13:03:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 31.2 dB Lmax 1 77 dB
Lpk 1 93 dB Leq 1 41.6 dB

Gráfica de datos de registro

1



ER-1
Panel de información

Ubicación Depósito de suelos, a inmediaciones de Aldea Los Planes
Nombre ER-1
Sesión padre S059
Hora de inicio Sábado, 17 de Junio de 2017 16:17:00
Hora de paro Domingo, 18 de Junio de 2017 16:17:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 43.5 dB Lmax 1 84.5 dB
Lpk 1 99.1 dB Leq 1 47.2 dB

Gráfica de datos de registro

1



ER-2
Panel de información

Ubicación Aldea La Cuchilla
Nombre ER-2
Sesión padre S203
Hora de inicio Jueves, 15 de Junio de 2017 10:00:00
Hora de paro Viernes, 16 de Junio de 2017 10:00:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 100 dB
Ponderación 1 A Respuesta 1 SLOW
Lmin 1 35.5 dB Lmax 1 76.4 dB
Lpk 1 98.6 dB Leq 1 47.5 dB

Gráfica de datos de registro

1



ER-3
Panel de información

Ubicación Área Este del proyecto, a inmediaciones de Aldea El Fucio
Nombre ER-3
Sesión padre S058
Hora de inicio Jueves, 15 de Junio de 2017 11:23:00
Hora de paro Viernes, 16 de Junio de 2017 11:23:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 43.7 dB Lmax 1 81.9 dB
Lpk 1 99.6 dB Leq 1 49 dB

Gráfica de datos de registro

1



ER-7A
Panel de información

Ubicación Aledaño a Aldea Los Planes
Nombre ER-7A
Sesión padre S057
Hora de inicio Viernes, 09 de Junio de 2017 14:00:00
Hora de paro Sábado, 10 de Junio de 2017 14:00:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 44.4 dB Lmax 1 79 dB
Lpk 1 102.9 dB Leq 1 50.8 dB

Gráfica de datos de registro

1



ER-1
Panel de información

Ubicación Depósito de suelos, a inmediaciones de Aldea Los Planes
Nombre ER-1
Sesión padre S208
Hora de inicio Jueves, 20 de Julio de 2017 14:43:00
Hora de paro Viernes, 21 de Julio de 2017 14:43:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 100 dB
Ponderación 1 A Respuesta 1 SLOW
Lmin 1 30 dB Lmax 1 79.6 dB
Lpk 1 103.7 dB Leq 1 51.2 dB

Gráfica de datos de registro

1



ER-2
Panel de información

Ubicación Aldea La Cuchilla
Nombre ER-2
Sesión padre S062
Hora de inicio Viernes, 21 de Julio de 2017 11:00:00
Hora de paro Sábado, 22 de Julio de 2017 11:00:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 44 dB Lmax 1 79.3 dB
Lpk 1 96.5 dB Leq 1 48.7 dB

Gráfica de datos de registro

1



ER-3
Panel de información

Ubicación Área Estedel proyecto, a inmediaciones de Aldea El Fucio.
Nombre ER-3
Sesión padre S205
Hora de inicio Sábado, 01 de Julio de 2017 07:45:00
Hora de paro Martes, 04 de Julio de 2017 07:45:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 100 dB
Ponderación 1 A Respuesta 1 SLOW
Lmin 1 30.6 dB Lmax 1 71.3 dB
Lpk 1 99.4 dB Leq 1 43.3 dB

Gráfica de datos de registro

1



ER-7A
Panel de información

Ubicación Al noreste de pileta de agua de proceso y pileta de cumplimiento ambiental, juri
Nombre ER-7A
Sesión padre S279
Hora de inicio Jueves, 20 de Julio de 2017 15:24:00
Hora de paro Viernes, 21 de Julio de 2017 15:24:00
Nombre del usuario

Panel general de datos

Descripción Medidor/SensorValor Descripción Medidor/SensorValor
Índice de intercambio 1 3 dB Umbral int. 1 80 dB
Ponderación 1 A Respuesta 1 FAST
Lmin 1 37 dB Lmax 1 84.5 dB
Lpk 1 113 dB Leq 1 50.7 dB

Gráfica de datos de registro

1
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12.4 Certificados de verificación de los equipos util izados 

 

12.4.1 Material  Particulado (PM1 0)  y Presión Sonora 

 



















2100

2 05/23/17

877 30 Días

Lectura Calibración 
PQ200

Temperatura (°C) 23.90 16.70

Presión (Pulg.Hg) 24.41 23.90

Humedad Relativa ( %) 61.00 23.90

24.41

SP (cm H₂O) 35.00 SP < 33 

Pi - Vacio inicial (cm H₂O) 95.00

Pf - Vacio final (cm H₂O) 93.00 CALIBRADO

(*)Multimetro ambiental 1227U10 traceable. NIST (National Institute of Standards and Technology).

Nombre el Equipo: TriCal Nist

No. Serie 000103-3

Rango de Flujo: 0.1-30 LPM

Rango de Temperatura: "-40 a 50 °C

Rango de Presión Barométrica: 400-800 mm Hg

No. Método: RFPS-1298-124

Fecha de Calibración del Patrón Utilizado: 05/12/16

Luis Rey Ing. Hasan Zolata

Responsable Supervisor

24.41*

Responsables:

Estado del Equipo: 

Test de vacio

Flujo (LPM)

Temperatura Ambiente  
(°C)

Temperatura Filtro  
(°C)

Barómetro (Pulg.Hg)

Descripción:

Certificado Numero:

Se utiliza el Calibrador BGI "Trical - Nist",  el proceso de calibración consiste en 
hacer pasar por el equipo PQ200 un flujo de aire, el cual es ajustado a un valor 
especifico bajo condiciones estándar de presión y temperatura   (1 Atm y 25 ºC) 
para obtener el valor de flujo real.

Ambient Particulate SamplerNombre de equipo:

Modelo:

Fabricante:

23.90*

∆P   < 5

Patrón Utilizado

Número de Serie :

Información de la Calibración

Fecha de Verificación de Calibración:

Valores Ambientales

El fabricante establece que el equipo no requiere Re-calibración de fabrica, por lo tanto se utiliza el calendario 
establecido por CTA para el mantenimiento y calibración.

Rango de flujo:

Equipo No.:

Lectura PatrónParámetro

16.71*

23.90*

Nota:

Vigencia: 

CERTIFICADO DE VERIFICACIÓN DE CALIBRACIÓN DE EQUIPOS    
PARA MEDICIÓN DE TSP, PM2.5 y PM10 

May-17

De 1.00 a 25.00 LPM

Litros Por Minuto (LPM)

BGI Incorporated

PQ200 BGI Instruments  

Características del  Equipo 

Unidades de medición:

           Hasan Zolata           Luis Rey



Cliente solicita revisión y mantenimiento general.

Mantenimiento de los siguientes componentes:

·     Bomba de vació (diafragmas, válvulas, ejes)

·     Motor eléctrico

·     Sensor de flujo másico

·     Conexiones del circuito de vacio

·     Sistema mecánico de Porta filtro

·   Mantenimiento de tarjeta electrónica.

·     Ventilador

·     Barómetro atmosférico 

·     Pantalla Anti-Radiación

Al finalizar el mantenimiento se efectuaron las siguientes verificaciones:

·     Prueba de fuga de cada sección del circuito

·     Calibración de flujo con patrón trazable ante el NIST

·     Calibración de presión barométrica y temperatura con patrón trazable ante el NIST.

·     Test final: 1 corridas de más de 26 horas exitosas.

·   Ninguno.

Luis Rey Ing. Hasan Zolata

Responsable Supervisor

Responsables:

May-17

CERTIFICADO DE VERIFICACIÓN DE CALIBRACIÓN DE EQUIPOS    
PARA MEDICIÓN DE TSP, PM2.5 y PM10 

Falla reportada

Observaciones

Diagnostico

Trabajos realizados

Repuestos utilizados

Revisión general sistema de carga.

Después de cargar al 100% el equipos, se procedió a correr una prueba de 24 hrs. configurado a 16.7 LPM, encontrando que el equipo 
funciona correctamente. Se realizara mantenimiento general de todos sus componentes.

           Hasan Zolata           Luis Rey



BGI PQ200 Air Sampling System Downloaded 2017  26 may  07:43:30

Job Details: Job Code: 4
Job Name: 17MAY26C.JOB Site Name: CTA

Version: 5.62 Station Code: LABEL
Serial No: 877 Operators: LREY

Pump Time: 4914:42 User1: _98
Flags:         User2:

Max Min Avg Units Timer Information: Mass Concentration Data:
BP 621 618 619 mmHg Filter ID:
TA 26.1 15.7 20.1 °C Date Time Final Wt: mg
Q --- --- 16.71 Lpm dd-mmm hh:mm:ss Initial Wt: mg

Start: 17-24-may 12:55:08 Delta Wt: 0.000 mg
QCV 0.63 % Stop: 17-25-may 15:05:04 Total Vol: 26.214 m^3
Max overheat 2.3 °C

occured 25-may 15:08:54 ET: 26:09:00 Mass Conc: 0 µg/m3
Notes 1: 4ta 
Notes 2:
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Date Start Hour BP AmbT Filt T Delta T SP Flow
yy-dd-mmm hh:mm:ss mmHg °C °C °C cmH2O aLpm
17-24-may 13:00:08 620 24.1 23.8 -0.3 35 16.71
17-24-may 14:00:08 619 23.5 23.0 -0.5 36 16.72
17-24-may 15:00:08 618 22.9 22.2 -0.6 35 16.71
17-24-may 16:00:08 618 21.9 21.3 -0.5 35 16.72
17-24-may 17:00:08 619 20.6 20.2 -0.4 35 16.72
17-24-may 18:00:08 619 19.8 19.1 -0.6 35 16.72
17-24-may 19:00:08 620 19.2 18.4 -0.8 35 16.71
17-24-may 20:00:08 620 18.7 17.8 -0.9 35 16.72
17-24-may 21:00:08 620 18.0 17.2 -0.8 35 16.72
17-24-may 22:00:08 621 17.3 16.5 -0.8 35 16.72
17-24-may 23:00:08 620 16.8 15.9 -0.9 35 16.71
17-25-may 0:00:08 620 16.6 15.6 -1.1 34 16.71
17-25-may 1:00:08 620 16.2 15.2 -1.0 35 16.71
17-25-may 2:00:08 620 16.0 14.9 -1.1 35 16.72
17-25-may 3:00:08 620 16.1 14.9 -1.3 34 16.70
17-25-may 4:00:08 620 15.9 14.7 -1.2 35 16.71
17-25-may 5:00:08 619 16.3 14.8 -1.5 35 16.72
17-25-may 6:00:08 620 17.0 15.3 -1.7 35 16.71
17-25-may 7:00:08 620 19.7 17.4 -2.3 34 16.71
17-25-may 8:00:08 620 20.7 19.1 -1.7 35 16.71
17-25-may 9:00:08 621 21.6 20.5 -1.1 35 16.71
17-25-may 10:00:08 621 23.3 22.0 -1.3 36 16.72
17-25-may 11:00:08 621 25.1 24.2 -0.9 36 16.71
17-25-may 12:00:08 620 25.5 25.6 0.1 36 16.71
17-25-may 13:00:08 620 25.0 25.1 0.0 36 16.71
17-25-may 14:00:08 619 24.0 23.8 -0.2 36 16.72
17-25-may 15:00:08 619 23.0 23.2 0.2 36 16.70

Hourly Averaged Data



2101

1 05/24/17 m/d/a

BGI020002 30 Días

CALIBRADO

Equipo: QC-10 Calibrator

Numero Serie: QIC100169

Quest Technologies  

Rango: 94-114 dB

Fecha Emisión: 05/18/16
Certificado No.: ICA- 677916

Luis Rey Ing. Hasan Zolata

Responsable Supervisor

Estado del Equipo: 

Características del  Equipo de Calibración

Fabricante:

Responsables

Relectura 114.00 dB

Valores Ambientales

Temperatura °C 24.10

Presión (Pulg. Hg) 24.40

Humedad Relativa (%): 65.00

Lectura de Calibración 114.00 dB

Número de Serie : Vigencia: 

Quest Technologies  

Unidades de medición: Decibeles

Precisión:

0.5 dB a 25ºC; 1.0 dB arriba del rango de temperatura de -10ºC a 50ºC.  

Segundo Detector de picos: 1.5dB desde 40 hasta +10dB relativo al límite 

superior del rango. Análisis en frecuencia desde 16Hz hasta 16KHz en 

bandas de octavas y desde 12.5Hz hasta 20KHz en tercios de bandas de 

octavas

Rango de medición: 4 hz (-3dB) a 50kHz (-3dB) en carga lineal únicamente.

Información de la Calibración

Equipo No.: Fecha de Verificación de Calibración:

CERTIFICADO DE VERIFICACIÓN DE CALIBRACIÓN DE 

SONÓMETROS

May-17

Certificado Numero:
Características del  Equipo 

Nombre de equipo: Sound  Level Meter 

Modelo: SoundPro SE/DL

Fabricante:

           Hasan Zolata           Luis Rey



Cliente solicita revisión y mantenimiento general.

Mantenimiento de los siguientes componentes:

·   Revisión y mantenimiento general de consola de muestreo y kit outdoor.

Al finalizar el mantenimiento se efectuaron las siguientes verificaciones:

·   Calibración del equipo.

·   Verificación de funciones.

·   Test de medición de sonido.

·   Revisión de kit outdoor.

·   Ninguno

Luis Rey Ing. Hasan Zolata

Responsable Supervisor

Falla reportada

Observaciones

Efectuar corrida de prueba de 72 hrs.

Diagnostico

Trabajos realizados

Repuestos utilizados

Responsables:

Después de revisar el equipo, se realizó una corrida de prueba de 72 hrs identificando que el equipo  funciona correctamente, 

se efectuará mantenimiento general.

CERTIFICADO DE VERIFICACIÓN DE CALIBRACIÓN DE 

SONÓMETROS

May-17

           Hasan Zolata           Luis Rey



Consultoría y Tecnología Ambiental S.A.
Reporte de sesión 

07/07/2017

Información general

Nombre S198_BGI020002_26052017_075824

Hora de inicio 18/05/2017 03:16:21 p.m.

Nombre del dispositivo BGI020002

Tipo de modelo SoundPro DL

Revisión del firmware del dispositivo R.13F

Hora de paro 21/05/2017 03:17:21 p.m.

Duración: 3.00:01:00

Panel de datos de resumen

Descripción Medidor Valor Descripción Medidor Valor

Leq 1 57.3 dB CNEL 1 65.5 dB

Dose8 1 0.5 % Dosis 1 4.9 %

Horas de exp. 1 0 Pa²-Hours L10 1 56.6 dB

L90 1 29.9 dB LDN 1 65.4 dB

Lmax 1 95.2 dB Lmin 1 27.3 dB

Lpk 1 106 dB OL% 1 0 %

PKtime 1 19/05/2017 
03:52:06 p.m.

ProjectedTWA 
(1.00:00)

1 62 dB

Promedio ponderado 
de tiempo (TWA)

1 66.8 dB Rtime 1 3.00:01:00

Segundos de exp. 1 55.6 Pa²-Sec SEL 1 111.4 dB

Takt 1 58.5 dB UL, tiempo límite 
superior

1 00:00:00

Índice de intercambio 1 3 dB Ponderación 1 A

Respuesta 1 SLOW Ancho de banda 1 OFF

Índice de intercambio 2 3 dB Ponderación 2 Z

Respuesta 2 FAST

Historial de calibración

Fecha Acción de calibración Nivel Tipo de modelo del 
calibrador

Número de serie Fecha de certificación

18/05/2017 03:15:11 
p.m.

Calibración 114.0 QC-10 QIC100169 12/05/2016

Página 1



Gráϐica de datos de registro

S198_BGI020002_26052017_075824: GráĮca de datos de registro
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12.5 Informe Original de los Resultados Analíticos obtenidos de muestras de 
agua del Laboratorio ACZ Laboratories, INC. Correspondiente al  
Monitoreo de Junio y Julio 2017 

 

12.5.1 Muestras de Agua Superfic ial  (SW) 

 



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38447

Luisa Fernanda

July 31, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38447.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38447.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 30, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 34L38447-1707311109



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38447

July 31, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 3 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38447.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.  The following required further explanation not provided by the Extended Qualifier Report:

1. For samples with a TDS ratio over 1.2 and a TDS value greater than 150 mg/L, the samples were not retested based on 
historical re-analysis data and the sample matrix.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 34L38447-1707311109



ACZ Sample ID: L38447-01    

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 16:56

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 13:32

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/21/17 11:30

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:49

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:12

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 12:33

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 18:51

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 3 of 34L38447-1707311109



ACZ Sample ID: L38447-01    

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.22 mg/L 0.2 dcm0.03 07/28/17 11:131

Aluminum, total M200.7 ICP 5.35 mg/L 0.2 aeh0.03* 07/28/17 0:201

Antimony, dissolved M200.8 ICP-MS 0.0007 mg/L 0.002B enb0.0004 07/26/17 18:461

Antimony, total M200.8 ICP-MS 0.0007 mg/L 0.002B mfm0.0004 07/27/17 18:401

Arsenic, dissolved M200.8 ICP-MS 0.0022 mg/L 0.001 enb0.0002 07/25/17 15:041

Arsenic, total M200.8 ICP-MS 0.0035 mg/L 0.001 mfm0.0002 07/27/17 18:401

Barium, dissolved M200.7 ICP 0.081 mg/L 0.02 dcm0.003 07/28/17 11:131

Barium, total M200.7 ICP 0.112 mg/L 0.02 aeh0.003 07/28/17 0:201

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:131

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:131

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:201

Boron, dissolved M200.7 ICP 0.01 mg/L 0.05B dcm0.01 07/28/17 11:131

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:041

Cadmium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:401

Calcium, dissolved M200.7 ICP 14.0 mg/L 0.5 dcm0.1 07/28/17 11:131

Calcium, total M200.7 ICP 15.4 mg/L 0.5 aeh0.1 07/28/17 0:201

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:131

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:131

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:131

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:131

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:201

Iron, dissolved M200.7 ICP 0.12 mg/L 0.05 dcm0.02 07/28/17 11:131

Iron, total M200.7 ICP 2.17 mg/L 0.05 aeh0.02* 07/28/17 0:201

Lead, dissolved M200.8 ICP-MS 0.0003 mg/L 0.0005B enb0.0001 07/25/17 15:041

Lead, total M200.8 ICP-MS 0.0018 mg/L 0.0005 mfm0.0001 07/27/17 18:401

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:131

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:201

Magnesium, dissolved M200.7 ICP 2.6 mg/L 1 dcm0.2 07/28/17 11:131

Magnesium, total M200.7 ICP 2.6 mg/L 1 aeh0.2 07/28/17 0:201

Manganese, dissolved M200.7 ICP 0.021 mg/L 0.03B dcm0.005 07/28/17 11:131

Manganese, total M200.7 ICP 0.052 mg/L 0.03 aeh0.005 07/28/17 0:201

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:561

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:271

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:131

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:201

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:131

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:201

Potassium, dissolved M200.7 ICP 3.6 mg/L 1 dcm0.2 07/28/17 11:131

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-01    

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/14/17

Potassium, total M200.7 ICP 4.2 mg/L 1 aeh0.2 07/28/17 0:201

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:131

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:201

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/25/17 15:041

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 18:401

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:041

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 18:401

Sodium, dissolved M200.7 ICP 8.5 mg/L 1 dcm0.2 07/28/17 11:131

Sodium, total M200.7 ICP 8.8 mg/L 1 aeh0.2 07/28/17 0:201

Strontium, dissolved M200.7 ICP 0.099 mg/L 0.03 dcm0.005 07/28/17 11:131

Strontium, total M200.7 ICP 0.106 mg/L 0.03 aeh0.005 07/28/17 0:201

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:041

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:401

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:131

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:201

Titanium, dissolved M200.7 ICP 0.010 mg/L 0.03B dcm0.005 07/28/17 11:131

Titanium, total M200.7 ICP 0.111 mg/L 0.03 aeh0.005 07/28/17 0:201

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:041

Uranium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:401

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:131

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:201

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:131

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:201

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-01    

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

35.9 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 35.9 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 3.7 % calc07/31/17 0:00

  Sum of Anions 1.3 meq/L calc07/31/17 0:00

  Sum of Cations 1.4 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 11 mg/L 20B emk10* 07/24/17 13:131

Chloride SM4500Cl-E 6.0 mg/L 2 jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 154 umhos/cm 10 emk1* 07/21/17 1:571

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:050.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:110.5

Fluoride SM4500F-C 0.12 mg/L 0.3B abd0.05* 07/25/17 18:061

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 46 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 3.50 mg/L 0.1 pjb0.02* 07/25/17 20:081

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:251

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.5 mg/L 0.5 wtc0.1* 07/21/17 16:011

pH (lab) SM4500H+ B

  pH 7.9 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 22.0 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.12 mg/L 0.2B calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.04 mg/L 0.05B las0.02* 07/19/17 10:411

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.03 mg/L 0.05BH pjb0.02* 07/19/17 20:581

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.06 mg/L 0.05 pjb0.02* 07/18/17 21:511

Residue, Filterable 
(TDS) @180C

SM2540C 182 mg/L 20 che10* 07/17/17 12:341

Residue, Non-
Filterable (TSS) 
@105C

SM2540D mg/L 20U els5* 07/18/17 10:421

Residue, Total (TS) @ 
105C

SM2540B 196 mg/L 20 abd10* 07/14/17 15:181

Sulfate D516-02/-07 - Turbidimetric 18.6 mg/L 5 jmm1* 07/21/17 13:191

Sulfide as S SM4500S2-D mg/L 20UH emk3* 07/19/17 16:23150

TDS (calculated) Calculation  75.8 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 2.40 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02    

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:01

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 13:40

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/21/17 11:42

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:56

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:15

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 12:46

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:02

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02    

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP mg/L 0.2U dcm0.03 07/28/17 11:161

Aluminum, total M200.7 ICP 1.68 mg/L 0.2 aeh0.03 07/28/17 0:231

Antimony, dissolved M200.8 ICP-MS 0.0009 mg/L 0.002B enb0.0004 07/26/17 18:531

Antimony, total M200.8 ICP-MS 0.0009 mg/L 0.002B mfm0.0004 07/27/17 18:431

Arsenic, dissolved M200.8 ICP-MS 0.0036 mg/L 0.001 enb0.0002 07/25/17 15:131

Arsenic, total M200.8 ICP-MS 0.0046 mg/L 0.001 mfm0.0002 07/27/17 18:431

Barium, dissolved M200.7 ICP 0.108 mg/L 0.02 dcm0.003 07/28/17 11:161

Barium, total M200.7 ICP 0.124 mg/L 0.02 aeh0.003 07/28/17 0:231

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:161

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:231

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:161

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:231

Boron, dissolved M200.7 ICP 0.02 mg/L 0.05B dcm0.01 07/28/17 11:161

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:231

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:131

Cadmium, total M200.8 ICP-MS 0.0003 mg/L 0.0005B mfm0.0001 07/27/17 18:431

Calcium, dissolved M200.7 ICP 45.7 mg/L 0.5 dcm0.1 07/28/17 11:161

Calcium, total M200.7 ICP 48.2 mg/L 0.5 aeh0.1 07/28/17 0:231

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:161

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:231

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:161

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:231

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:161

Copper, total M200.7 ICP 0.01 mg/L 0.05B aeh0.01 07/28/17 0:231

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:161

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:231

Iron, dissolved M200.7 ICP 0.03 mg/L 0.05B dcm0.02 07/28/17 11:161

Iron, total M200.7 ICP 1.20 mg/L 0.05 aeh0.02 07/28/17 0:231

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:131

Lead, total M200.8 ICP-MS 0.003 mg/L 0.0005 mfm0.0001 07/27/17 18:431

Lithium, dissolved M200.7 ICP 0.009 mg/L 0.04B dcm0.008 07/28/17 11:161

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:231

Magnesium, dissolved M200.7 ICP 5.5 mg/L 1 dcm0.2 07/28/17 11:161

Magnesium, total M200.7 ICP 5.5 mg/L 1 aeh0.2 07/28/17 0:231

Manganese, dissolved M200.7 ICP 0.133 mg/L 0.03 dcm0.005 07/28/17 11:161

Manganese, total M200.7 ICP 0.190 mg/L 0.03 aeh0.005 07/28/17 0:231

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:561

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:281

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:161

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:231

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:161

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:231

Potassium, dissolved M200.7 ICP 7.1 mg/L 1 dcm0.2 07/28/17 11:161

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02    

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/14/17

Potassium, total M200.7 ICP 7.3 mg/L 1 aeh0.2 07/28/17 0:231

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:161

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:231

Selenium, dissolved M200.8 ICP-MS 0.0001 mg/L 0.0003B enb0.0001 07/25/17 15:131

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 18:431

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:131

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 18:431

Sodium, dissolved M200.7 ICP 17.8 mg/L 1 dcm0.2 07/28/17 11:161

Sodium, total M200.7 ICP 17.9 mg/L 1 aeh0.2 07/28/17 0:231

Strontium, dissolved M200.7 ICP 0.439 mg/L 0.03 dcm0.005 07/28/17 11:161

Strontium, total M200.7 ICP 0.444 mg/L 0.03 aeh0.005 07/28/17 0:231

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:131

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:431

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:161

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:231

Titanium, dissolved M200.7 ICP 0.006 mg/L 0.03B dcm0.005 07/28/17 11:161

Titanium, total M200.7 ICP 0.049 mg/L 0.03 aeh0.005 07/28/17 0:231

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:131

Uranium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:431

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:161

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:231

Zinc, dissolved M200.7 ICP 0.01 mg/L 0.05B dcm0.01 07/28/17 11:161

Zinc, total M200.7 ICP 0.03 mg/L 0.05B aeh0.01 07/28/17 0:231

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02    

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

66.4 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 66.4 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 0.0 % calc07/31/17 0:00

  Sum of Anions 3.8 meq/L calc07/31/17 0:00

  Sum of Cations 3.8 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 23 mg/L 20 emk10* 07/24/17 13:201

Chloride SM4500Cl-E 13.2 mg/L 2 jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 368 umhos/cm 10 emk1* 07/21/17 2:051

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:100.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:120.5

Fluoride SM4500F-C 0.18 mg/L 0.3B abd0.05* 07/25/17 18:211

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 137 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 3.28 mg/L 0.1 pjb0.02* 07/25/17 20:091

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

0.45 mg/L 0.2 bce0.05* 07/17/17 15:291

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 1.5 mg/L 0.5 wtc0.1* 07/21/17 16:021

pH (lab) SM4500H+ B

  pH 8.0 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 21.9 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.47 mg/L 0.2 calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.15 mg/L 0.05 las0.02* 07/19/17 10:431

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.13 mg/L 0.05H pjb0.02* 07/19/17 20:591

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.28 mg/L 0.05 pjb0.02* 07/18/17 21:521

Residue, Filterable 
(TDS) @180C

SM2540C 320 mg/L 20 che10* 07/17/17 12:361

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 28.0 mg/L 20 els5* 07/18/17 10:441

Residue, Total (TS) @ 
105C

SM2540B 312 mg/L 20 abd10* 07/14/17 15:191

Sulfate D516-02/-07 - Turbidimetric 97.6 mg/L 25 jmm5* 07/21/17 13:265

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 16:301

TDS (calculated) Calculation  229 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.40 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03    

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:07

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 13:48

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/21/17 11:54

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:02

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:18

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 12:59

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:12

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03    

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.07 mg/L 0.2B dcm0.03 07/28/17 11:191

Aluminum, total M200.7 ICP 4.09 mg/L 0.2 aeh0.03 07/28/17 0:261

Antimony, dissolved M200.8 ICP-MS mg/L 0.002U enb0.0004 07/26/17 18:551

Antimony, total M200.8 ICP-MS 0.0004 mg/L 0.002B mfm0.0004 07/27/17 18:471

Arsenic, dissolved M200.8 ICP-MS 0.0018 mg/L 0.001 enb0.0002 07/25/17 15:171

Arsenic, total M200.8 ICP-MS 0.003 mg/L 0.001 mfm0.0002 07/27/17 18:471

Barium, dissolved M200.7 ICP 0.070 mg/L 0.02 dcm0.003 07/28/17 11:191

Barium, total M200.7 ICP 0.095 mg/L 0.02 aeh0.003 07/28/17 0:261

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:191

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:191

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:261

Boron, dissolved M200.7 ICP 0.03 mg/L 0.05B dcm0.01 07/28/17 11:191

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:171

Cadmium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:471

Calcium, dissolved M200.7 ICP 20.0 mg/L 0.5 dcm0.1 07/28/17 11:191

Calcium, total M200.7 ICP 20.3 mg/L 0.5 aeh0.1 07/28/17 0:261

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:191

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:191

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:191

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:191

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:261

Iron, dissolved M200.7 ICP 0.04 mg/L 0.05B dcm0.02 07/28/17 11:191

Iron, total M200.7 ICP 1.93 mg/L 0.05 aeh0.02 07/28/17 0:261

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:171

Lead, total M200.8 ICP-MS 0.0019 mg/L 0.0005 mfm0.0001 07/27/17 18:471

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:191

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:261

Magnesium, dissolved M200.7 ICP 3.4 mg/L 1 dcm0.2 07/28/17 11:191

Magnesium, total M200.7 ICP 3.2 mg/L 1 aeh0.2 07/28/17 0:261

Manganese, dissolved M200.7 ICP 0.040 mg/L 0.03 dcm0.005 07/28/17 11:191

Manganese, total M200.7 ICP 0.098 mg/L 0.03 aeh0.005 07/28/17 0:261

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:571

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:291

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:191

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:261

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:191

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:261

Potassium, dissolved M200.7 ICP 4.7 mg/L 1 dcm0.2 07/28/17 11:191

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03    

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/14/17

Potassium, total M200.7 ICP 4.9 mg/L 1 aeh0.2 07/28/17 0:261

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:191

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:261

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/25/17 15:171

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 18:471

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:171

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 18:471

Sodium, dissolved M200.7 ICP 11.2 mg/L 1 dcm0.2 07/28/17 11:191

Sodium, total M200.7 ICP 11.0 mg/L 1 aeh0.2 07/28/17 0:261

Strontium, dissolved M200.7 ICP 0.171 mg/L 0.03 dcm0.005 07/28/17 11:191

Strontium, total M200.7 ICP 0.168 mg/L 0.03 aeh0.005 07/28/17 0:261

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:171

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:471

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:191

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:261

Titanium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:191

Titanium, total M200.7 ICP 0.107 mg/L 0.03 aeh0.005 07/28/17 0:261

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:171

Uranium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:471

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:191

Vanadium, total M200.7 ICP 0.007 mg/L 0.03B aeh0.005 07/28/17 0:261

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:191

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:261

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03    

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

39.7 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 39.7 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 5.6 % calc07/31/17 0:00

  Sum of Anions 1.7 meq/L calc07/31/17 0:00

  Sum of Cations 1.9 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 mg/L 20U emk10* 07/24/17 13:271

Chloride SM4500Cl-E 9.5 mg/L 2 jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 201 umhos/cm 10 emk1* 07/21/17 2:141

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:110.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:130.5

Fluoride SM4500F-C 0.12 mg/L 0.3B abd0.05* 07/25/17 18:251

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 64 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 2.37 mg/L 0.1 pjb0.02* 07/25/17 20:141

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:311

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.6 mg/L 0.5 wtc0.1* 07/21/17 16:031

pH (lab) SM4500H+ B

  pH 7.9 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 22.0 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.16 mg/L 0.2B calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.05 mg/L 0.05 las0.02* 07/19/17 10:451

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.04 mg/L 0.05BH pjb0.02* 07/19/17 21:001

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.08 mg/L 0.05 pjb0.02* 07/18/17 21:531

Residue, Filterable 
(TDS) @180C

SM2540C 192 mg/L 20 che10* 07/17/17 12:371

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 12.0 mg/L 20B els5* 07/18/17 10:461

Residue, Total (TS) @ 
105C

SM2540B 224 mg/L 20 abd10* 07/14/17 15:201

Sulfate D516-02/-07 - Turbidimetric 29.9 mg/L 25 jmm5* 07/21/17 13:275

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 16:511

TDS (calculated) Calculation  103 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.86 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M3 The spike recovery value is unusable since the analyte 

concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPAluminum, totalWG4277201L38447-01

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG427243

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, totalWG427720

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427341

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

Q6 Sample was received above recommended temperature.D516-02/-07 - TurbidimetricSulfateWG427312

D1 Sample required dilution due to matrix.SM4500S2-DSulfide as SWG427149

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-D

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4272432L38447-02

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427341

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 

(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

Q6 Sample was received above recommended temperature.D516-02/-07 - TurbidimetricSulfateWG427312

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01

Page 19 of 34L38447-1707311109



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4272433L38447-03

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427341

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 

(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

Q6 Sample was received above recommended temperature.D516-02/-07 - TurbidimetricSulfateWG427312

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38447Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01
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ACZ Sample ID: L38447-01

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 6:12

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 4:37Extract Date:

07/24/17 19:32Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.6U 0.1mg/L*1.11

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 68.3 12060%*1.11

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-01

Sample ID: SW-7

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 6:12

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 13:23Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 10.9U 2.2mg/L*1.09

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 9:10

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 5:30Extract Date:

07/24/17 19:56Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.99

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 67.2 12060%*0.99

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-02

Sample ID: SW-8

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 9:10

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 13:39Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 10.8U 2.2mg/L*1.08

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 8:00

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 6:22Extract Date:

07/24/17 20:19Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.09mg/L*0.93

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 80.3 12060%*0.93

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38447-03

Sample ID: SW-9

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 8:00

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 13:54Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 11U 2.2mg/L*1.1

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

LCL Lower Control Limit

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #4)

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

UCL Upper Control Limit

Sample Value of the Sample of interest

QC Sample Types

SURR Surrogate LFM Laboratory Fortified Matrix

INTS Internal Standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSW Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

O Analyte concentration is estimated due to result exceeding calibration range.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

J Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/4-90/020.  Methods for the Determination of Organic Compounds in Drinking Water (I), July 1990.

(3) EPA 600/R-92/129.  Methods for the Determination of Organic Compounds in Drinking Water (II), July 1990.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Excluding Oil & Grease, solid & biological matrices for organic analyses are reported on a wet weight basis.

(3) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(4) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP002.03.15.02

Organic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38447

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38447-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38447-02 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38447-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38447Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38447

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4828       13.4      <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38447

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03

Page 32 of 34L38447-1707311109



Page 33 of 34L38447-1707311109



Page 34 of 34L38447-1707311109



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38448

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38448.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38448.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 26L38448-1708011528



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38448

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 2 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38448.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 26L38448-1708011528



ACZ Sample ID: L38448-01    

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:12

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 13:56

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/21/17 12:06

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:05

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:21

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:23

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 13:11

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-01    

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.05 mg/L 0.2B dcm0.03 07/27/17 22:571

Aluminum, total M200.7 ICP 0.25 mg/L 0.2 aeh0.03 07/28/17 0:291

Antimony, dissolved M200.8 ICP-MS 0.0059 mg/L 0.002 enb0.0004 07/26/17 19:011

Antimony, total M200.8 ICP-MS 0.0054 mg/L 0.002 mfm0.0004 07/27/17 18:501

Arsenic, dissolved M200.8 ICP-MS 0.0064 mg/L 0.001 enb0.0002 07/25/17 15:261

Arsenic, total M200.8 ICP-MS 0.0072 mg/L 0.001 mfm0.0002 07/27/17 18:501

Barium, dissolved M200.7 ICP 0.063 mg/L 0.02 dcm0.003 07/27/17 22:571

Barium, total M200.7 ICP 0.058 mg/L 0.02 aeh0.003 07/28/17 0:291

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:571

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:291

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/27/17 22:571

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:291

Boron, dissolved M200.7 ICP 0.10 mg/L 0.05 dcm0.01 07/27/17 22:571

Boron, total M200.7 ICP 0.09 mg/L 0.05 aeh0.01 07/28/17 0:291

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:261

Cadmium, total M200.8 ICP-MS 0.0002 mg/L 0.0005B mfm0.0001 07/27/17 18:501

Calcium, dissolved M200.7 ICP 274 mg/L 0.5 dcm0.1 07/27/17 22:571

Calcium, total M200.7 ICP 276 mg/L 0.5 aeh0.1 07/28/17 0:291

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:571

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:291

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 08/01/17 11:191

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:291

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:571

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:291

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:571

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:291

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/27/17 22:571

Iron, total M200.7 ICP 0.30 mg/L 0.05 aeh0.02 07/28/17 0:291

Lead, dissolved M200.8 ICP-MS 0.001 mg/L 0.0005 enb0.0001 07/25/17 15:261

Lead, total M200.8 ICP-MS 0.0128 mg/L 0.0005 mfm0.0001 07/27/17 18:501

Lithium, dissolved M200.7 ICP 0.070 mg/L 0.04 dcm0.008 07/27/17 22:571

Lithium, total M200.7 ICP 0.061 mg/L 0.04 aeh0.008 07/28/17 0:291

Magnesium, dissolved M200.7 ICP 19.4 mg/L 1 dcm0.2 07/27/17 22:571

Magnesium, total M200.7 ICP 19.4 mg/L 1 aeh0.2 07/28/17 0:291

Manganese, dissolved M200.7 ICP 0.420 mg/L 0.03 dcm0.005 07/27/17 22:571

Manganese, total M200.7 ICP 0.429 mg/L 0.03 aeh0.005 07/28/17 0:291

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:581

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:301

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/27/17 22:571

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:291

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 22:571

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:291

Potassium, dissolved M200.7 ICP 5.9 mg/L 1 dcm0.2 07/27/17 22:571

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-01    

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Potassium, total M200.7 ICP 5.8 mg/L 1 aeh0.2 07/28/17 0:291

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:571

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:291

Selenium, dissolved M200.8 ICP-MS 0.0006 mg/L 0.0003 enb0.0001 07/25/17 15:261

Selenium, total M200.8 ICP-MS 0.0005 mg/L 0.0003 mfm0.0001 07/27/17 18:501

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:261

Silver, total M200.8 ICP-MS 0.00014 mg/L 0.0003B mfm0.00005 07/27/17 18:501

Sodium, dissolved M200.7 ICP 55.4 mg/L 1 dcm0.2 07/27/17 22:571

Sodium, total M200.7 ICP 54.1 mg/L 1 aeh0.2 07/28/17 0:291

Strontium, dissolved M200.7 ICP 3.36 mg/L 0.03 dcm0.005 07/27/17 22:571

Strontium, total M200.7 ICP 3.25 mg/L 0.03 aeh0.005 07/28/17 0:291

Thallium, dissolved M200.8 ICP-MS 0.0001 mg/L 0.0005B enb0.0001 07/25/17 15:261

Thallium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 18:501

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/27/17 22:571

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:291

Titanium, dissolved M200.7 ICP 0.007 mg/L 0.03B dcm0.005 07/27/17 22:571

Titanium, total M200.7 ICP 0.012 mg/L 0.03B aeh0.005 07/28/17 0:291

Uranium, dissolved M200.8 ICP-MS 0.0002 mg/L 0.0005B enb0.0001 07/25/17 15:261

Uranium, total M200.8 ICP-MS 0.0002 mg/L 0.0005B mfm0.0001 07/27/17 18:501

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 22:571

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:291

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:571

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:291

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-01    

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

124 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 125 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -2.7 % calc08/01/17 0:00

  Sum of Anions 19 meq/L calc08/01/17 0:00

  Sum of Cations 18.0 meq/L calc08/01/17 0:00

Chemical Oxygen 
Demand

M410.4 mg/L 20U emk10* 07/24/17 13:341

Chloride SM4500Cl-E 44.3 mg/L 2 jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 1290 umhos/cm 10 emk1* 07/21/17 2:231

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:110.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:140.5

Fluoride SM4500F-C 0.87 mg/L 0.3 abd0.05* 07/25/17 18:281

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 764 mg/L 5 calc0.2 08/01/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 1.68 mg/L 0.1 pjb0.02* 07/25/17 20:161

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 17:301

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.3 mg/L 0.5B pjb0.1* 07/25/17 23:061

pH (lab) SM4500H+ B

  pH 8.3 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 21.9 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

mg/L 0.2U calc0.06 08/01/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U las0.02* 07/19/17 10:461

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid mg/L 0.05UH pjb0.02* 07/19/17 21:011

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U pjb0.02* 07/18/17 21:541

Residue, Filterable 
(TDS) @180C

SM2540C 1240 mg/L 20 che10* 07/17/17 12:391

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 11.0 mg/L 20B els5* 07/18/17 10:471

Residue, Total (TS) @ 
105C

SM2540B 1240 mg/L 20 abd10* 07/14/17 15:221

Sulfate D516-02/-07 - Turbidimetric 723 mg/L 100 jmm20* 07/21/17 13:2820

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 17:111

TDS (calculated) Calculation  1200 mg/L calc08/01/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.03 calc08/01/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02    

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:18

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 14:04

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc* 07/25/17 8:55

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:09

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:25

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:34

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 13:49

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02    

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP mg/L 0.2U dcm0.03 07/27/17 23:061

Aluminum, total M200.7 ICP mg/L 0.2U aeh0.03 07/28/17 0:391

Antimony, dissolved M200.8 ICP-MS mg/L 0.002U enb0.0004 07/26/17 19:031

Antimony, total M200.8 ICP-MS mg/L 0.002U mfm0.0004 07/27/17 18:531

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U enb0.0002 07/25/17 15:291

Arsenic, total M200.8 ICP-MS mg/L 0.001U mfm0.0002 07/27/17 18:531

Barium, dissolved M200.7 ICP mg/L 0.02U dcm0.003 07/27/17 23:061

Barium, total M200.7 ICP mg/L 0.02U aeh0.003 07/28/17 0:391

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:061

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/27/17 23:061

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:391

Boron, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:061

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:291

Cadmium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:531

Calcium, dissolved M200.7 ICP 0.2 mg/L 0.5B dcm0.1 07/27/17 23:061

Calcium, total M200.7 ICP mg/L 0.5U aeh0.1 07/28/17 0:391

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:061

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 08/01/17 11:291

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:061

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 23:061

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:391

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/27/17 23:061

Iron, total M200.7 ICP mg/L 0.05U aeh0.02 07/28/17 0:391

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:291

Lead, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:531

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 23:061

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:391

Magnesium, dissolved M200.7 ICP mg/L 1U dcm0.2 07/27/17 23:061

Magnesium, total M200.7 ICP mg/L 1U aeh0.2 07/28/17 0:391

Manganese, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:061

Manganese, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:391

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 12:031

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:311

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/27/17 23:061

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:391

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 23:061

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:391

Potassium, dissolved M200.7 ICP mg/L 1U dcm0.2 07/27/17 23:061

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02    

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Potassium, total M200.7 ICP mg/L 1U aeh0.2 07/28/17 0:391

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 23:061

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:391

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/25/17 15:291

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 18:531

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:291

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 18:531

Sodium, dissolved M200.7 ICP mg/L 1U dcm0.2 07/27/17 23:061

Sodium, total M200.7 ICP mg/L 1U aeh0.2 07/28/17 0:391

Strontium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:061

Strontium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:391

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:291

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:531

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/27/17 23:061

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:391

Titanium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:061

Titanium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:391

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:291

Uranium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:531

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:061

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:391

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:061

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:391

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02    

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

3.8 mg/L 20B emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 3.8 mg/L 20B emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance n/a % calc08/01/17 0:00

  Sum of Anions 0.182 meq/LB calc08/01/17 0:00

  Sum of Cations meq/LU calc08/01/17 0:00

Chemical Oxygen 
Demand

M410.4 mg/L 20U emk10* 07/24/17 13:411

Chloride SM4500Cl-E 0.5 mg/L 2B jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 7.1 umhos/cm 10B emk1* 07/21/17 2:321

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:120.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:180.5

Fluoride SM4500F-C mg/L 0.3U abd0.05* 07/25/17 18:341

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 0.499 mg/L 5B calc0.2 08/01/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved mg/L 0.1U pjb0.02* 07/25/17 20:171

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 17:361

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester mg/L 5U pjb1* 07/25/17 22:0110

pH (lab) SM4500H+ B

  pH 7.2 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 21.9 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

mg/L 0.2U calc0.06 08/01/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U las0.02* 07/19/17 10:501

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid mg/L 0.05UH pjb0.02* 07/19/17 21:031

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U pjb0.02* 07/18/17 21:551

Residue, Filterable 
(TDS) @180C

SM2540C mg/L 20U che10* 07/17/17 12:401

Residue, Non-
Filterable (TSS) 
@105C

SM2540D mg/L 20U els5* 07/18/17 10:491

Residue, Total (TS) @ 
105C

SM2540B mg/L 20U abd10* 07/14/17 15:231

Sulfate D516-02/-07 - Turbidimetric 4.4 mg/L 5B jmm1* 07/21/17 13:201

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 17:181

TDS (calculated) Calculation  7.42 mg/L calc08/01/17 0:00

TDS (ratio - 
measured/calculated)

Calculation n/a calc08/01/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38448Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4272431L38448-01

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

LA Recovery for target analyte in the control sample (LCS or 
LFB) exceeded the acceptance criteria.  Target analyte was 
not detected in the sample [< MDL].

M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426988

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

VC CCV recovery was above the acceptance limits. Target 
analyte was not detected in the sample [< MDL].

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427561

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38448Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

Q6 Sample was received above recommended temperature.D516-02/-07 - TurbidimetricSulfateWG427312

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38448Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4272432L38448-02

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

LA Recovery for target analyte in the control sample (LCS or 
LFB) exceeded the acceptance criteria.  Target analyte was 
not detected in the sample [< MDL].

M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426988

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

D1 Sample required dilution due to matrix.M351.2 - Block DigestorNitrogen, total KjeldahlWG427472

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterWG427559

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 

M365.1 - Auto Ascorbic Acid 
(digest)

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38448Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

Q6 Sample was received above recommended temperature.D516-02/-07 - TurbidimetricSulfateWG427312

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01
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ACZ Sample ID: L38448-01

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 7:15Extract Date:

07/24/17 20:42Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*1.03

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 73.4 12060%*1.03

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-01

Sample ID: SW-2A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 14:10Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 10U 2mg/L*1

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 8:07Extract Date:

07/24/17 21:06Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.97

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 74.9 12060%*0.97

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38448-02

Sample ID: SW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 14:26Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 10.4U 2.1mg/L*1.04

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

LCL Lower Control Limit

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #4)

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

UCL Upper Control Limit

Sample Value of the Sample of interest

QC Sample Types

SURR Surrogate LFM Laboratory Fortified Matrix

INTS Internal Standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSW Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

O Analyte concentration is estimated due to result exceeding calibration range.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

J Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/4-90/020.  Methods for the Determination of Organic Compounds in Drinking Water (I), July 1990.

(3) EPA 600/R-92/129.  Methods for the Determination of Organic Compounds in Drinking Water (II), July 1990.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Excluding Oil & Grease, solid & biological matrices for organic analyses are reported on a wet weight basis.

(3) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(4) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38448

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38448-01 WG427448

Q9 Insufficient sample received to meet method QC 

requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38448-02 WG427448

Q9 Insufficient sample received to meet method QC 

requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38448Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38448

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4876       17.2      <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03

Page 23 of 26L38448-1708011528



BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38448

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38449

Luisa Fernanda

July 31, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38449.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38449.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 30, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 34L38449-1707311511



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38449

July 31, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 3 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38449.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports. The following required further explanation not provided by the Extended Qualifier Report:

 1. For the sample with a TDS ratio over 1.2 and a value over 150 mg/L, the sample was not retested based on historical re-
analysis data and the sample matrix.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 34L38449-1707311511



ACZ Sample ID: L38449-01    

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:23

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 14:12

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/25/17 9:07

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:12

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc07/18/17 13:37

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 14:02

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:45

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-01    

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.06 mg/L 0.2B dcm0.03 07/28/17 11:341

Aluminum, total M200.7 ICP 2.14 mg/L 0.2 aeh0.03 07/28/17 0:481

Antimony, dissolved M200.8 ICP-MS 0.0023 mg/L 0.002 enb0.0004 07/26/17 19:061

Antimony, total M200.8 ICP-MS 0.002 mg/L 0.002 mfm0.0004 07/27/17 18:561

Arsenic, dissolved M200.8 ICP-MS 0.0067 mg/L 0.001 enb0.0002 07/25/17 15:331

Arsenic, total M200.8 ICP-MS 0.0074 mg/L 0.001 mfm0.0002 07/27/17 18:561

Barium, dissolved M200.7 ICP 0.100 mg/L 0.02 dcm0.003 07/28/17 11:341

Barium, total M200.7 ICP 0.109 mg/L 0.02 aeh0.003 07/28/17 0:481

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:341

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:481

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:341

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:481

Boron, dissolved M200.7 ICP 0.04 mg/L 0.05B dcm0.01 07/28/17 11:341

Boron, total M200.7 ICP 0.02 mg/L 0.05B aeh0.01 07/28/17 0:481

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:331

Cadmium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:561

Calcium, dissolved M200.7 ICP 101 mg/L 0.5 dcm0.1 07/28/17 11:341

Calcium, total M200.7 ICP 106 mg/L 0.5 aeh0.1 07/28/17 0:481

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:341

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:481

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:341

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:481

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:341

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:481

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:341

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:481

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/28/17 11:341

Iron, total M200.7 ICP 0.82 mg/L 0.05 aeh0.02 07/28/17 0:481

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:331

Lead, total M200.8 ICP-MS 0.0015 mg/L 0.0005 mfm0.0001 07/27/17 18:561

Lithium, dissolved M200.7 ICP 0.021 mg/L 0.04B dcm0.008 07/28/17 11:341

Lithium, total M200.7 ICP 0.015 mg/L 0.04B aeh0.008 07/28/17 0:481

Magnesium, dissolved M200.7 ICP 8.3 mg/L 1 dcm0.2 07/28/17 11:341

Magnesium, total M200.7 ICP 8.4 mg/L 1 aeh0.2 07/28/17 0:481

Manganese, dissolved M200.7 ICP 0.141 mg/L 0.03 dcm0.005 07/28/17 11:341

Manganese, total M200.7 ICP 0.168 mg/L 0.03 aeh0.005 07/28/17 0:481

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 12:041

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:521

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:341

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:481

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:341

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:481

Potassium, dissolved M200.7 ICP 5.4 mg/L 1 dcm0.2 07/28/17 11:341

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-01    

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/14/17

Potassium, total M200.7 ICP 5.5 mg/L 1 aeh0.2 07/28/17 0:481

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:341

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:481

Selenium, dissolved M200.8 ICP-MS 0.0002 mg/L 0.0003B enb0.0001 07/25/17 15:331

Selenium, total M200.8 ICP-MS 0.0002 mg/L 0.0003B mfm0.0001 07/27/17 18:561

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:331

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 18:561

Sodium, dissolved M200.7 ICP 24.4 mg/L 1 dcm0.2 07/28/17 11:341

Sodium, total M200.7 ICP 24.5 mg/L 1 aeh0.2 07/28/17 0:481

Strontium, dissolved M200.7 ICP 1.06 mg/L 0.03 dcm0.005 07/28/17 11:341

Strontium, total M200.7 ICP 1.07 mg/L 0.03 aeh0.005 07/28/17 0:481

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:331

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 18:561

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:341

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:481

Titanium, dissolved M200.7 ICP 0.010 mg/L 0.03B dcm0.005 07/28/17 11:341

Titanium, total M200.7 ICP 0.049 mg/L 0.03 aeh0.005 07/28/17 0:481

Uranium, dissolved M200.8 ICP-MS 0.0001 mg/L 0.0005B enb0.0001 07/25/17 15:331

Uranium, total M200.8 ICP-MS 0.0002 mg/L 0.0005B mfm0.0001 07/27/17 18:561

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:341

Vanadium, total M200.7 ICP 0.005 mg/L 0.03B aeh0.005 07/28/17 0:481

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:341

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:481

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-01    

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

84.0 mg/L 20 emk2* 07/24/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Total Alkalinity 84.0 mg/L 20 emk2* 07/24/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -1.4 % calc07/31/17 0:00

  Sum of Anions 7.2 meq/L calc07/31/17 0:00

  Sum of Cations 7 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 12 mg/L 20B emk10* 07/24/17 13:481

Chloride SM4500Cl-E 18.2 mg/L 2 jmm0.5* 07/24/17 11:341

Conductivity @25C SM2510B 740 umhos/cm 10 abd1* 07/21/17 15:061

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:130.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:150.5

Fluoride SM4500F-C 0.33 mg/L 0.3 abd0.05* 07/25/17 18:491

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 286 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 2.61 mg/L 0.1 pjb0.02* 07/25/17 20:181

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:321

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.3 mg/L 0.5B pjb0.1* 07/25/17 22:021

pH (lab) SM4500H+ B

  pH 8.0 units 0.1H abd0.1* 07/21/17 0:001

  pH measured at 20.4 C 0.1 abd0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.19 mg/L 0.2B calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.06 mg/L 0.05 las0.02* 07/19/17 10:511

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.05 mg/L 0.05H pjb0.02* 07/19/17 21:061

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.10 mg/L 0.05 las0.02* 07/19/17 12:121

Residue, Filterable 
(TDS) @180C

SM2540C 532 mg/L 20 che10* 07/17/17 12:421

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 24.0 mg/L 20 els5* 07/18/17 10:511

Residue, Total (TS) @ 
105C

SM2540B 534 mg/L 20 abd10* 07/14/17 15:241

Sulfate D516-02/-07 - Turbidimetric 238 mg/L 50 jmm10* 07/21/17 13:2810

Sulfide as S SM4500S2-D 0.02 mg/L 0.1BH emk0.02* 07/19/17 17:251

TDS (calculated) Calculation  448 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.19 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02    

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:28

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 14:20

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/25/17 9:33

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:15

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc07/18/17 13:43

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 14:14

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 19:56

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02    

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.03 mg/L 0.2B dcm0.03 07/28/17 11:371

Aluminum, total M200.7 ICP 2.56 mg/L 0.2 aeh0.03 07/28/17 0:521

Antimony, dissolved M200.8 ICP-MS 0.0025 mg/L 0.002 enb0.0004 07/26/17 19:081

Antimony, total M200.8 ICP-MS 0.0023 mg/L 0.002 mfm0.0004 07/27/17 19:051

Arsenic, dissolved M200.8 ICP-MS 0.007 mg/L 0.001 enb0.0002 07/25/17 15:361

Arsenic, total M200.8 ICP-MS 0.0083 mg/L 0.001 mfm0.0002 07/27/17 19:051

Barium, dissolved M200.7 ICP 0.104 mg/L 0.02 dcm0.003 07/28/17 11:371

Barium, total M200.7 ICP 0.122 mg/L 0.02 aeh0.003 07/28/17 0:521

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:371

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:521

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:371

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:521

Boron, dissolved M200.7 ICP 0.04 mg/L 0.05B dcm0.01 07/28/17 11:371

Boron, total M200.7 ICP 0.02 mg/L 0.05B aeh0.01 07/28/17 0:521

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:361

Cadmium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 19:051

Calcium, dissolved M200.7 ICP 96.0 mg/L 0.5 dcm0.1 07/28/17 11:371

Calcium, total M200.7 ICP 105 mg/L 0.5 aeh0.1 07/28/17 0:521

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:371

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:521

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:371

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:521

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:371

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:521

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:371

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:521

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/28/17 11:371

Iron, total M200.7 ICP 1.14 mg/L 0.05 aeh0.02 07/28/17 0:521

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:361

Lead, total M200.8 ICP-MS 0.0024 mg/L 0.0005 mfm0.0001 07/27/17 19:051

Lithium, dissolved M200.7 ICP 0.019 mg/L 0.04B dcm0.008 07/28/17 11:371

Lithium, total M200.7 ICP 0.013 mg/L 0.04B aeh0.008 07/28/17 0:521

Magnesium, dissolved M200.7 ICP 7.9 mg/L 1 dcm0.2 07/28/17 11:371

Magnesium, total M200.7 ICP 8.4 mg/L 1 aeh0.2 07/28/17 0:521

Manganese, dissolved M200.7 ICP 0.143 mg/L 0.03 dcm0.005 07/28/17 11:371

Manganese, total M200.7 ICP 0.188 mg/L 0.03 aeh0.005 07/28/17 0:521

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 12:051

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:531

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:371

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:521

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:371

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:521

Potassium, dissolved M200.7 ICP 6.3 mg/L 1 dcm0.2 07/28/17 11:371

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02    

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Potassium, total M200.7 ICP 6.6 mg/L 1 aeh0.2 07/28/17 0:521

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:371

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:521

Selenium, dissolved M200.8 ICP-MS 0.0002 mg/L 0.0003B enb0.0001 07/25/17 15:361

Selenium, total M200.8 ICP-MS 0.0002 mg/L 0.0003B mfm0.0001 07/27/17 19:051

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:361

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 19:051

Sodium, dissolved M200.7 ICP 23.4 mg/L 1 dcm0.2 07/28/17 11:371

Sodium, total M200.7 ICP 24.5 mg/L 1 aeh0.2 07/28/17 0:521

Strontium, dissolved M200.7 ICP 0.979 mg/L 0.03 dcm0.005 07/28/17 11:371

Strontium, total M200.7 ICP 1.03 mg/L 0.03 aeh0.005 07/28/17 0:521

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:361

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 19:051

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:371

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:521

Titanium, dissolved M200.7 ICP 0.009 mg/L 0.03B dcm0.005 07/28/17 11:371

Titanium, total M200.7 ICP 0.064 mg/L 0.03 aeh0.005 07/28/17 0:521

Uranium, dissolved M200.8 ICP-MS 0.0001 mg/L 0.0005B enb0.0001 07/25/17 15:361

Uranium, total M200.8 ICP-MS 0.0002 mg/L 0.0005B mfm0.0001 07/27/17 19:051

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:371

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:521

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:371

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:521

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02    

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

81.8 mg/L 20 emk2* 07/24/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Total Alkalinity 81.8 mg/L 20 emk2* 07/24/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -0.7 % calc07/31/17 0:00

  Sum of Anions 6.8 meq/L calc07/31/17 0:00

  Sum of Cations 6.7 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 16 mg/L 20B emk10* 07/24/17 14:091

Chloride SM4500Cl-E 18.7 mg/L 2 jmm0.5* 07/24/17 11:351

Conductivity @25C SM2510B 688 umhos/cm 10 abd1* 07/21/17 15:151

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:140.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:190.5

Fluoride SM4500F-C 0.32 mg/L 0.3 abd0.05* 07/25/17 18:531

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 272 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 2.99 mg/L 0.1 pjb0.02* 07/25/17 20:191

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:331

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.3 mg/L 0.5B pjb0.1* 07/25/17 22:041

pH (lab) SM4500H+ B

  pH 8.1 units 0.1H abd0.1* 07/21/17 0:001

  pH measured at 20.3 C 0.1 abd0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.34 mg/L 0.2 calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.11 mg/L 0.05 las0.02* 07/19/17 10:521

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.11 mg/L 0.05H pjb0.02* 07/19/17 21:071

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.15 mg/L 0.05 las0.02* 07/19/17 11:331

Residue, Filterable 
(TDS) @180C

SM2540C 516 mg/L 20 che10* 07/17/17 12:431

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 23.0 mg/L 20 els5* 07/18/17 10:521

Residue, Total (TS) @ 
105C

SM2540B 520 mg/L 20 abd10* 07/14/17 15:261

Sulfate D516-02/-07 - Turbidimetric 222 mg/L 50 jmm10* 07/21/17 13:4610

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 17:321

TDS (calculated) Calculation  426 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.21 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03    

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/17/17 17:39

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 14:28

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/25/17 9:58

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:18

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc07/18/17 13:48

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 20:28

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 14:27

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03    

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.06 mg/L 0.2B dcm0.03 07/28/17 11:401

Aluminum, total M200.7 ICP 3.72 mg/L 0.2 aeh0.03 07/28/17 0:551

Antimony, dissolved M200.8 ICP-MS mg/L 0.002U enb0.0004 07/26/17 19:101

Antimony, total M200.8 ICP-MS mg/L 0.002U mfm0.0004 07/27/17 19:141

Arsenic, dissolved M200.8 ICP-MS 0.0009 mg/L 0.001B enb0.0002 07/25/17 15:391

Arsenic, total M200.8 ICP-MS 0.0019 mg/L 0.001 mfm0.0002 07/27/17 19:141

Barium, dissolved M200.7 ICP 0.042 mg/L 0.02 dcm0.003 07/28/17 11:401

Barium, total M200.7 ICP 0.071 mg/L 0.02 aeh0.003 07/28/17 0:551

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:401

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/28/17 11:401

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:551

Boron, dissolved M200.7 ICP 0.02 mg/L 0.05B dcm0.01 07/28/17 11:401

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:391

Cadmium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 19:141

Calcium, dissolved M200.7 ICP 6.7 mg/L 0.5 dcm0.1 07/28/17 11:401

Calcium, total M200.7 ICP 7.3 mg/L 0.5 aeh0.1 07/28/17 0:551

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:401

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:401

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:401

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:401

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:551

Iron, dissolved M200.7 ICP 0.05 mg/L 0.05 dcm0.02 07/28/17 11:401

Iron, total M200.7 ICP 1.65 mg/L 0.05 aeh0.02 07/28/17 0:551

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:391

Lead, total M200.8 ICP-MS 0.0012 mg/L 0.0005 mfm0.0001 07/27/17 19:141

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:401

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:551

Magnesium, dissolved M200.7 ICP 1.7 mg/L 1 dcm0.2 07/28/17 11:401

Magnesium, total M200.7 ICP 1.6 mg/L 1 aeh0.2 07/28/17 0:551

Manganese, dissolved M200.7 ICP 0.014 mg/L 0.03B dcm0.005 07/28/17 11:401

Manganese, total M200.7 ICP 0.062 mg/L 0.03 aeh0.005 07/28/17 0:551

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 12:061

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:541

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/28/17 11:401

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:551

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/28/17 11:401

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:551

Potassium, dissolved M200.7 ICP 3.2 mg/L 1 dcm0.2 07/28/17 11:401

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03    

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/14/17

Potassium, total M200.7 ICP 3.5 mg/L 1 aeh0.2 07/28/17 0:551

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/28/17 11:401

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:551

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/25/17 15:391

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 19:141

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:391

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 19:141

Sodium, dissolved M200.7 ICP 6.0 mg/L 1 dcm0.2 07/28/17 11:401

Sodium, total M200.7 ICP 6.2 mg/L 1 aeh0.2 07/28/17 0:551

Strontium, dissolved M200.7 ICP 0.051 mg/L 0.03 dcm0.005 07/28/17 11:401

Strontium, total M200.7 ICP 0.055 mg/L 0.03 aeh0.005 07/28/17 0:551

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:391

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 19:141

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/28/17 11:401

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:551

Titanium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:401

Titanium, total M200.7 ICP 0.090 mg/L 0.03 aeh0.005 07/28/17 0:551

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:391

Uranium, total M200.8 ICP-MS 0.0001 mg/L 0.0005B mfm0.0001 07/27/17 19:141

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/28/17 11:401

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:551

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/28/17 11:401

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:551

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03    

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

20.5 mg/L 20 emk2* 07/24/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Total Alkalinity 20.5 mg/L 20 emk2* 07/24/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 6.2 % calc07/31/17 0:00

  Sum of Anions 0.736 meq/L calc07/31/17 0:00

  Sum of Cations 0.833 meq/L calc07/31/17 0:00

Chemical Oxygen 
Demand

M410.4 16 mg/L 20B emk10* 07/24/17 14:161

Chloride SM4500Cl-E 5.5 mg/L 2 jmm0.5* 07/24/17 11:351

Conductivity @25C SM2510B 99.4 umhos/cm 10 abd1* 07/21/17 15:231

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:160.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:200.5

Fluoride SM4500F-C 0.07 mg/L 0.3B abd0.05* 07/25/17 19:011

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 24 mg/L 5 calc0.2 07/31/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 1.90 mg/L 0.1 pjb0.02* 07/25/17 20:211

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:351

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.3 mg/L 0.5B pjb0.1* 07/25/17 22:071

pH (lab) SM4500H+ B

  pH 7.6 units 0.1H abd0.1* 07/21/17 0:001

  pH measured at 20.4 C 0.1 abd0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

mg/L 0.2U calc0.06 07/31/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

mg/L 0.05U las0.02* 07/19/17 10:531

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid mg/L 0.05UH pjb0.02* 07/19/17 21:081

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.05 mg/L 0.05 las0.02* 07/19/17 11:341

Residue, Filterable 
(TDS) @180C

SM2540C 126 mg/L 20 che10* 07/17/17 12:451

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 15.0 mg/L 20B els5* 07/18/17 10:541

Residue, Total (TS) @ 
105C

SM2540B 134 mg/L 20 abd10* 07/14/17 15:271

Sulfate D516-02/-07 - Turbidimetric 8.0 mg/L 5 jmm1* 07/21/17 13:381

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 17:391

TDS (calculated) Calculation  43.9 mg/L calc07/31/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 2.87 calc07/31/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 14 of 34L38449-1707311511



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4274511L38449-01

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427326

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427451

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427559

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427326

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427096

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

M2 Matrix spike recovery was low, the recovery of the D516-02/-07 - TurbidimetricSulfateWG427312

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

associated control sample (LCS or LFB) was acceptable.

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427451

REPAD.15.06.05.01

Page 17 of 34L38449-1707311511



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4274512L38449-02

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427326

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427451

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427559

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427326

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427096

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

M2 Matrix spike recovery was low, the recovery of the D516-02/-07 - TurbidimetricSulfateWG427312

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

associated control sample (LCS or LFB) was acceptable.

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427451

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4274513L38449-03

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427326

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427168

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427451

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 

diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427559

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427326

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427096

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 

(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427312

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38449Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

H1 Sample prep or analysis performed past holding time.  See 

case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427451

REPAD.15.06.05.01
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ACZ Sample ID: L38449-01

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 9:45

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 9:00Extract Date:

07/24/17 21:29Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*1.02

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 70.4 12060%*1.02

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-01

Sample ID: SW-4

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 9:45

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

GSSAnalyst:

Extract Date:

07/27/17 11:01Analysis Date:

WG427652Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 10.2U 2mg/L*1.02

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 9:52Extract Date:

07/24/17 21:52Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.97

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 76.6 12060%*0.97

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-02

Sample ID: SW-4A

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

GSSAnalyst:

Extract Date:

07/27/17 11:21Analysis Date:

WG427652Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 11.8U 2.4mg/L*1.18

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 7:00

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 10:45Extract Date:

07/24/17 22:39Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.98

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 78 12060%*0.98

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38449-03

Sample ID: SW-6

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 7:00

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

GSSAnalyst:

Extract Date:

07/27/17 11:41Analysis Date:

WG427652Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 11.4U 2.3mg/L*1.14

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

LCL Lower Control Limit

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #4)

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

UCL Upper Control Limit

Sample Value of the Sample of interest

QC Sample Types

SURR Surrogate LFM Laboratory Fortified Matrix

INTS Internal Standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSW Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

O Analyte concentration is estimated due to result exceeding calibration range.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

J Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/4-90/020.  Methods for the Determination of Organic Compounds in Drinking Water (I), July 1990.

(3) EPA 600/R-92/129.  Methods for the Determination of Organic Compounds in Drinking Water (II), July 1990.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Excluding Oil & Grease, solid & biological matrices for organic analyses are reported on a wet weight basis.

(3) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(4) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP002.03.15.02

Organic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38449

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38449-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38449-02 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38449-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38449Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38449

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the Date:Time Line 2 section p rior to ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4589       12.1      <=6.0         14          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38449

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38450

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38450.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38450.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 26L38450-1708011528



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38450

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 2 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38450.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.  The following required further explanation not provided by the Extended Qualifier Report:

1. For samples with a TDS ratio over 1.2 and a TDS value greater than 150 mg/L, the samples were not retested based on 
historical re-analysis data and the sample matrix.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 26L38450-1708011528



ACZ Sample ID: L38450-01    

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk07/19/17 16:01

Cyanide, WAD SM4500-CN I- distillation wtc07/17/17 14:36

Nitrogen, total Kjeldahl M351.2 - Block Digestor wtc07/25/17 10:10

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 13:21

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc07/18/17 13:54

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 14:39

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 20:39

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38450-01    

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.04 mg/L 0.2B dcm0.03 07/27/17 23:091

Aluminum, total M200.7 ICP 4.04 mg/L 0.2 aeh0.03 07/28/17 0:581

Antimony, dissolved M200.8 ICP-MS mg/L 0.002U enb0.0004 07/26/17 19:121

Antimony, total M200.8 ICP-MS 0.0004 mg/L 0.002B mfm0.0004 07/27/17 19:171

Arsenic, dissolved M200.8 ICP-MS 0.0077 mg/L 0.001 enb0.0002 07/25/17 15:421

Arsenic, total M200.8 ICP-MS 0.0092 mg/L 0.001 mfm0.0002 07/27/17 19:171

Barium, dissolved M200.7 ICP 0.066 mg/L 0.02 dcm0.003 07/27/17 23:091

Barium, total M200.7 ICP 0.100 mg/L 0.02 aeh0.003 07/28/17 0:581

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:091

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/27/17 23:091

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:581

Boron, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:091

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:421

Cadmium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 19:171

Calcium, dissolved M200.7 ICP 18.5 mg/L 0.5 dcm0.1 07/27/17 23:091

Calcium, total M200.7 ICP 19.3 mg/L 0.5 aeh0.1 07/28/17 0:581

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:091

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 08/01/17 11:321

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:091

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 23:091

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:581

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/27/17 23:091

Iron, total M200.7 ICP 1.56 mg/L 0.05 aeh0.02 07/28/17 0:581

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:421

Lead, total M200.8 ICP-MS 0.0015 mg/L 0.0005 mfm0.0001 07/27/17 19:171

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 23:091

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:581

Magnesium, dissolved M200.7 ICP 1.7 mg/L 1 dcm0.2 07/27/17 23:091

Magnesium, total M200.7 ICP 1.5 mg/L 1 aeh0.2 07/28/17 0:581

Manganese, dissolved M200.7 ICP 0.019 mg/L 0.03B dcm0.005 07/27/17 23:091

Manganese, total M200.7 ICP 0.068 mg/L 0.03 aeh0.005 07/28/17 0:581

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 12:071

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:551

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/27/17 23:091

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:581

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 23:091

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:581

Potassium, dissolved M200.7 ICP 3.5 mg/L 1 dcm0.2 07/27/17 23:091

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38450-01    

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Potassium, total M200.7 ICP 4.0 mg/L 1 aeh0.2 07/28/17 0:581

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 23:091

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:581

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/25/17 15:421

Selenium, total M200.8 ICP-MS mg/L 0.0003U mfm0.0001 07/27/17 19:171

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/25/17 15:421

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 19:171

Sodium, dissolved M200.7 ICP 8.7 mg/L 1 dcm0.2 07/27/17 23:091

Sodium, total M200.7 ICP 8.9 mg/L 1 aeh0.2 07/28/17 0:581

Strontium, dissolved M200.7 ICP 0.114 mg/L 0.03 dcm0.005 07/27/17 23:091

Strontium, total M200.7 ICP 0.121 mg/L 0.03 aeh0.005 07/28/17 0:581

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:421

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 19:171

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/27/17 23:091

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:581

Titanium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:091

Titanium, total M200.7 ICP 0.083 mg/L 0.03 aeh0.005 07/28/17 0:581

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/25/17 15:421

Uranium, total M200.8 ICP-MS 0.0002 mg/L 0.0005B mfm0.0001 07/27/17 19:171

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 23:091

Vanadium, total M200.7 ICP 0.006 mg/L 0.03B aeh0.005 07/28/17 0:581

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 23:091

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:581

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38450-01    

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

51.6 mg/L 20 emk2* 07/24/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/24/17 0:001

  Total Alkalinity 51.6 mg/L 20 emk2* 07/24/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 3.2 % calc08/01/17 0:00

  Sum of Anions 1.5 meq/L calc08/01/17 0:00

  Sum of Cations 1.6 meq/L calc08/01/17 0:00

Chemical Oxygen 
Demand

M410.4 12 mg/L 20B emk10* 07/24/17 14:231

Chloride SM4500Cl-E 3.7 mg/L 2 jmm0.5* 07/24/17 12:111

Conductivity @25C SM2510B 165 umhos/cm 10 abd1* 07/21/17 15:311

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:520.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U bce0.003* 07/18/17 17:200.5

Fluoride SM4500F-C 0.13 mg/L 0.3B abd0.05* 07/25/17 19:081

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 53 mg/L 5 calc0.2 08/01/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 1.34 mg/L 0.1 pjb0.02* 07/25/17 20:231

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 17:391

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.2 mg/L 0.5B pjb0.1* 07/25/17 22:081

pH (lab) SM4500H+ B

  pH 8.0 units 0.1H abd0.1* 07/21/17 0:001

  pH measured at 20.5 C 0.1 abd0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.09 mg/L 0.2B calc0.06 08/01/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.03 mg/L 0.05B las0.02* 07/19/17 10:541

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.02 mg/L 0.05BH pjb0.02* 07/19/17 21:111

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.06 mg/L 0.05 las0.02* 07/19/17 11:381

Residue, Filterable 
(TDS) @180C

SM2540C 178 mg/L 20 che10* 07/17/17 12:461

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 27.0 mg/L 20 els5* 07/18/17 10:561

Residue, Total (TS) @ 
105C

SM2540B 188 mg/L 20 abd10* 07/14/17 15:281

Sulfate D516-02/-07 - Turbidimetric 14.6 mg/L 5 jmm1* 07/21/17 13:381

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 17:461

TDS (calculated) Calculation  82.5 mg/L calc08/01/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 2.16 calc08/01/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38450Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG4274511L38450-01

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

Q6 Sample was received above recommended temperature.M410.4Chemical Oxygen DemandWG427401

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427382

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427326

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427169

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427066

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427451

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427558

LA Recovery for target analyte in the control sample (LCS or 

LFB) exceeded the acceptance criteria.  Target analyte was 
not detected in the sample [< MDL].

M350.1 Auto Salicylate w/gas 

diffusion

Nitrogen, ammoniaWG426988

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M350.1 Auto Salicylate w/gas 
diffusion

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427559

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427326

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Automated Ascorbic Acid

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427096

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427018

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38450Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427312

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427451

REPAD.15.06.05.01
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ACZ Sample ID: L38450-01

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 11:37Extract Date:

07/24/17 23:02Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.97

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 78.6 12060%*0.97

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38450-01

Sample ID: SW-3

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric
Extract Method:

Analysis Method:

ITMAnalyst:

Extract Date:

07/21/17 14:41Analysis Date:

WG427298Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 11U 2.2mg/L*1.1

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

LCL Lower Control Limit

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #4)

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

UCL Upper Control Limit

Sample Value of the Sample of interest

QC Sample Types

SURR Surrogate LFM Laboratory Fortified Matrix

INTS Internal Standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSW Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

O Analyte concentration is estimated due to result exceeding calibration range.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

J Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/4-90/020.  Methods for the Determination of Organic Compounds in Drinking Water (I), July 1990.

(3) EPA 600/R-92/129.  Methods for the Determination of Organic Compounds in Drinking Water (II), July 1990.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Excluding Oil & Grease, solid & biological matrices for organic analyses are reported on a wet weight basis.

(3) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(4) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38450

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38450-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38450-02 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

Q6 Sample was received above recommended temperature.1664A - GravimetricOil and GreaseWG427298

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38450Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38450

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 1 and Remarks sect ion prior to 
ACZ custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4761       16.2      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:26

L38450

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38445

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38445.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38445.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 36L38445-1708011533



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38445

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 5 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38445.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 36L38445-1708011533



ACZ Sample ID: L38445-03    

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation las/bsu07/21/17 10:35

Cyanide, WAD SM4500-CN I- distillation las/bsu07/20/17 14:07

Nitrogen, total Kjeldahl M351.2 - Block Digestor jdk07/20/17 14:18

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:33

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:49

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 18:29

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 12:08

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-03    

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.03 mg/L 0.2B dcm0.03 07/27/17 22:351

Aluminum, total M200.7 ICP 1.38 mg/L 0.2 aeh0.03* 07/28/17 0:131

Antimony, dissolved M200.8 ICP-MS mg/L 0.002U enb0.0004 07/26/17 15:231

Antimony, total M200.8 ICP-MS mg/L 0.002U mfm0.0004 07/27/17 20:381

Arsenic, dissolved M200.8 ICP-MS 0.0012 mg/L 0.001 enb0.0002 07/26/17 15:231

Arsenic, total M200.8 ICP-MS 0.0014 mg/L 0.001 mfm0.0002 07/27/17 20:381

Barium, dissolved M200.7 ICP 0.094 mg/L 0.02 dcm0.003 07/27/17 22:351

Barium, total M200.7 ICP 0.103 mg/L 0.02 aeh0.003 07/28/17 0:131

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:351

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/27/17 22:351

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:131

Boron, dissolved M200.7 ICP 0.01 mg/L 0.05B dcm0.01 07/27/17 22:351

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:231

Cadmium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:381

Calcium, dissolved M200.7 ICP 25.6 mg/L 0.5 dcm0.1 07/27/17 22:351

Calcium, total M200.7 ICP 25.9 mg/L 0.5 aeh0.1 07/28/17 0:131

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:351

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 08/01/17 10:571

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:351

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:351

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:131

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/27/17 22:351

Iron, total M200.7 ICP 0.61 mg/L 0.05 aeh0.02* 07/28/17 0:131

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:231

Lead, total M200.8 ICP-MS 0.0005 mg/L 0.0005 mfm0.0001 07/27/17 20:381

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 22:351

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:131

Magnesium, dissolved M200.7 ICP 3.4 mg/L 1 dcm0.2 07/27/17 22:351

Magnesium, total M200.7 ICP 3.1 mg/L 1 aeh0.2 07/28/17 0:131

Manganese, dissolved M200.7 ICP 0.005 mg/L 0.03B dcm0.005 07/27/17 22:351

Manganese, total M200.7 ICP 0.033 mg/L 0.03 aeh0.005 07/28/17 0:131

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:471

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:191

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/27/17 22:351

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:131

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 22:351

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:131

Potassium, dissolved M200.7 ICP 4.6 mg/L 1 dcm0.2 07/27/17 22:351

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-03    

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Potassium, total M200.7 ICP 4.7 mg/L 1 aeh0.2 07/28/17 0:131

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:351

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:131

Selenium, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.0001 07/26/17 15:231

Selenium, total M200.8 ICP-MS 0.0002 mg/L 0.0003B mfm0.0001 07/27/17 20:381

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/26/17 15:231

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 20:381

Sodium, dissolved M200.7 ICP 9.1 mg/L 1 dcm0.2 07/27/17 22:351

Sodium, total M200.7 ICP 9.0 mg/L 1 aeh0.2 07/28/17 0:131

Strontium, dissolved M200.7 ICP 0.123 mg/L 0.03 dcm0.005 07/27/17 22:351

Strontium, total M200.7 ICP 0.127 mg/L 0.03 aeh0.005 07/28/17 0:131

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:231

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:381

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/27/17 22:351

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:131

Titanium, dissolved M200.7 ICP 0.006 mg/L 0.03B dcm0.005 07/27/17 22:351

Titanium, total M200.7 ICP 0.040 mg/L 0.03 aeh0.005 07/28/17 0:131

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:231

Uranium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:381

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 22:351

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:131

Zinc, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:351

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:131

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-03    

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

46.2 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 46.2 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 10.5 % calc08/01/17 0:00

  Sum of Anions 1.7 meq/L calc08/01/17 0:00

  Sum of Cations 2.1 meq/L calc08/01/17 0:00

Chemical Oxygen 
Demand

M410.4 mg/L 20U emk10* 07/24/17 12:101

Chloride SM4500Cl-E 9.5 mg/L 2 jmm0.5* 07/24/17 11:321

Conductivity @25C SM2510B 211 umhos/cm 10 emk1* 07/21/17 1:051

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U las0.003* 07/21/17 15:110.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U jdk0.003* 07/21/17 12:090.5

Fluoride SM4500F-C 0.11 mg/L 0.3B abd0.05* 07/25/17 17:221

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 78 mg/L 5 calc0.2 08/01/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 5.97 mg/L 0.3 pjb0.06* 07/22/17 0:283

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:151

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.5 mg/L 0.5 pjb0.1* 07/20/17 22:361

pH (lab) SM4500H+ B

  pH 7.9 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 22.4 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.09 mg/L 0.2B calc0.06 08/01/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.03 mg/L 0.05B las0.02* 07/19/17 10:331

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.03 mg/L 0.05BH pjb0.02* 07/19/17 20:501

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.05 mg/L 0.05 pjb0.02* 07/18/17 21:401

Residue, Filterable 
(TDS) @180C

SM2540C 212 mg/L 20 che10* 07/17/17 12:271

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 14.0 mg/L 20B che5* 07/18/17 15:491

Residue, Total (TS) @ 
105C

SM2540B 204 mg/L 20 abd10* 07/14/17 15:101

Sulfate D516-02/-07 - Turbidimetric 23.2 mg/L 5 jmm1* 07/21/17 10:011

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 15:491

TDS (calculated) Calculation  104 mg/L calc08/01/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 2.04 calc08/01/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04    

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation las/bsu07/21/17 10:43

Cyanide, WAD SM4500-CN I- distillation las/bsu07/20/17 14:15

Nitrogen, total Kjeldahl M351.2 - Block Digestor jdk07/20/17 14:46

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:37

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

bsu/las07/17/17 12:56

Total Hot Plate 
Digestion

M200.2 ICP-MS enb07/25/17 18:40

Total Hot Plate 
Digestion

M200.2 ICP aeh07/26/17 12:21

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04    

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, dissolved M200.7 ICP 0.03 mg/L 0.2B dcm0.03 07/27/17 22:441

Aluminum, total M200.7 ICP 0.57 mg/L 0.2 aeh0.03* 07/28/17 0:161

Antimony, dissolved M200.8 ICP-MS 0.0009 mg/L 0.002B enb0.0004 07/26/17 15:261

Antimony, total M200.8 ICP-MS 0.0008 mg/L 0.002B mfm0.0004 07/27/17 20:411

Arsenic, dissolved M200.8 ICP-MS 0.0028 mg/L 0.001 enb0.0002 07/26/17 15:261

Arsenic, total M200.8 ICP-MS 0.0031 mg/L 0.001 mfm0.0002 07/27/17 20:411

Barium, dissolved M200.7 ICP 0.085 mg/L 0.02 dcm0.003 07/27/17 22:441

Barium, total M200.7 ICP 0.087 mg/L 0.02 aeh0.003 07/28/17 0:161

Beryllium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:441

Beryllium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

Bismuth, dissolved M200.7 ICP mg/L 0.2U dcm0.04* 07/27/17 22:441

Bismuth, total M200.7 ICP mg/L 0.2U aeh0.04* 07/28/17 0:161

Boron, dissolved M200.7 ICP 0.01 mg/L 0.05B dcm0.01 07/27/17 22:441

Boron, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

Cadmium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:261

Cadmium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:411

Calcium, dissolved M200.7 ICP 45.9 mg/L 0.5 dcm0.1 07/27/17 22:441

Calcium, total M200.7 ICP 47.5 mg/L 0.5 aeh0.1 07/28/17 0:161

Chromium, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:441

Chromium, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

Cobalt, dissolved M200.7 ICP mg/L 0.05U dcm0.01 08/01/17 11:071

Cobalt, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

Copper, dissolved M200.7 ICP mg/L 0.05U dcm0.01 07/27/17 22:441

Copper, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

Gallium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:441

Gallium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:161

Iron, dissolved M200.7 ICP mg/L 0.05U dcm0.02 07/27/17 22:441

Iron, total M200.7 ICP 0.27 mg/L 0.05 aeh0.02* 07/28/17 0:161

Lead, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:261

Lead, total M200.8 ICP-MS 0.0016 mg/L 0.0005 mfm0.0001 07/27/17 20:411

Lithium, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 22:441

Lithium, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:161

Magnesium, dissolved M200.7 ICP 5.8 mg/L 1 dcm0.2 07/27/17 22:441

Magnesium, total M200.7 ICP 5.8 mg/L 1 aeh0.2 07/28/17 0:161

Manganese, dissolved M200.7 ICP 0.026 mg/L 0.03B dcm0.005 07/27/17 22:441

Manganese, total M200.7 ICP 0.033 mg/L 0.03 aeh0.005 07/28/17 0:161

Mercury, dissolved M245.1 CVAA mg/L 0.001U sck0.0002 07/24/17 11:481

Mercury, total M245.1 CVAA mg/L 0.001U sck0.0002 07/21/17 11:191

Molybdenum, dissolved M200.7 ICP mg/L 0.1U dcm0.02 07/27/17 22:441

Molybdenum, total M200.7 ICP mg/L 0.1U aeh0.02 07/28/17 0:161

Nickel, dissolved M200.7 ICP mg/L 0.04U dcm0.008 07/27/17 22:441

Nickel, total M200.7 ICP mg/L 0.04U aeh0.008 07/28/17 0:161

Potassium, dissolved M200.7 ICP 5.2 mg/L 1 dcm0.2 07/27/17 22:441

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04    

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Potassium, total M200.7 ICP 5.3 mg/L 1 aeh0.2 07/28/17 0:161

Scandium, dissolved M200.7 ICP mg/L 0.5U dcm0.1* 07/27/17 22:441

Scandium, total M200.7 ICP mg/L 0.5U aeh0.1* 07/28/17 0:161

Selenium, dissolved M200.8 ICP-MS 0.0002 mg/L 0.0003B enb0.0001 07/26/17 15:261

Selenium, total M200.8 ICP-MS 0.0003 mg/L 0.0003 mfm0.0001 07/27/17 20:411

Silver, dissolved M200.8 ICP-MS mg/L 0.0003U enb0.00005 07/26/17 15:261

Silver, total M200.8 ICP-MS mg/L 0.0003U mfm0.00005 07/27/17 20:411

Sodium, dissolved M200.7 ICP 13.3 mg/L 1 dcm0.2 07/27/17 22:441

Sodium, total M200.7 ICP 13.6 mg/L 1 aeh0.2 07/28/17 0:161

Strontium, dissolved M200.7 ICP 0.229 mg/L 0.03 dcm0.005 07/27/17 22:441

Strontium, total M200.7 ICP 0.236 mg/L 0.03 aeh0.005 07/28/17 0:161

Thallium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:261

Thallium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:411

Tin, dissolved M200.7 ICP mg/L 0.2U dcm0.04 07/27/17 22:441

Tin, total M200.7 ICP mg/L 0.2U aeh0.04 07/28/17 0:161

Titanium, dissolved M200.7 ICP 0.008 mg/L 0.03B dcm0.005 07/27/17 22:441

Titanium, total M200.7 ICP 0.018 mg/L 0.03B aeh0.005 07/28/17 0:161

Uranium, dissolved M200.8 ICP-MS mg/L 0.0005U enb0.0001 07/26/17 15:261

Uranium, total M200.8 ICP-MS mg/L 0.0005U mfm0.0001 07/27/17 20:411

Vanadium, dissolved M200.7 ICP mg/L 0.03U dcm0.005 07/27/17 22:441

Vanadium, total M200.7 ICP mg/L 0.03U aeh0.005 07/28/17 0:161

Zinc, dissolved M200.7 ICP 0.01 mg/L 0.05B dcm0.01 07/27/17 22:441

Zinc, total M200.7 ICP mg/L 0.05U aeh0.01 07/28/17 0:161

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04    

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

67.8 mg/L 20 emk2* 07/21/17 0:001

  Carbonate as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Hydroxide as CaCO3 mg/L 20U emk2* 07/21/17 0:001

  Total Alkalinity 67.8 mg/L 20 emk2* 07/21/17 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 4.5 % calc08/01/17 0:00

  Sum of Anions 3.2 meq/L calc08/01/17 0:00

  Sum of Cations 3.5 meq/L calc08/01/17 0:00

Chemical Oxygen 
Demand

M410.4 mg/L 20U emk10* 07/24/17 12:171

Chloride SM4500Cl-E 10.4 mg/L 2 jmm0.5* 07/24/17 11:331

Conductivity @25C SM2510B 333 umhos/cm 10 emk1* 07/21/17 1:221

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U las0.003* 07/21/17 15:120.5

Cyanide, WAD SM4500-CN I,E-
Colorimetric w/ distillation

mg/L 0.01U jdk0.003* 07/21/17 12:100.5

Fluoride SM4500F-C 0.18 mg/L 0.3B abd0.05* 07/25/17 17:331

Hardness as CaCO3 
(dissolved)

SM2340B - Calculation 138 mg/L 5 calc0.2 08/01/17 0:00

Nitrate/Nitrite as N M353.2 - H2SO4 preserved 5.06 mg/L 0.3 pjb0.06* 07/22/17 0:313

Nitrogen, ammonia M350.1 Auto Salicylate 
w/gas diffusion

mg/L 0.2U bce0.05* 07/17/17 15:161

Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.1 mg/L 0.5B pjb0.1* 07/20/17 22:381

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H emk0.1* 07/21/17 0:001

  pH measured at 22.2 C 0.1 emk0.1* 07/21/17 0:001

Phosphate Calculation based on 
dissolved Phosphorus

0.12 mg/L 0.2B calc0.06 08/01/17 0:00

Phosphorus, dissolved M365.1 - Auto Ascorbic 
Acid (digest)

0.04 mg/L 0.05B las0.02* 07/19/17 10:361

Phosphorus, ortho 
dissolved

M365.1 - Automated Ascorbic Acid 0.04 mg/L 0.05BH pjb0.02* 07/19/17 20:511

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.04 mg/L 0.05B pjb0.02* 07/18/17 21:431

Residue, Filterable 
(TDS) @180C

SM2540C 302 mg/L 20 che10* 07/17/17 16:131

Residue, Non-
Filterable (TSS) 
@105C

SM2540D 7.0 mg/L 20B che5* 07/18/17 15:511

Residue, Total (TS) @ 
105C

SM2540B 300 mg/L 20 abd10* 07/14/17 15:111

Sulfate D516-02/-07 - Turbidimetric 73.3 mg/L 25 jmm5* 07/21/17 10:075

Sulfide as S SM4500S2-D mg/L 0.1UH emk0.02* 07/19/17 15:561

TDS (calculated) Calculation  196 mg/L calc08/01/17 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.54 calc08/01/17 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M3 The spike recovery value is unusable since the analyte 

concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPAluminum, totalWG4277203L38445-03

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG427243

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M410.4Chemical Oxygen DemandWG427401

Q6 Sample was received above recommended temperature.M410.4

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427338

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 

distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427313

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, totalWG427720

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427353

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427274

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 

(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 

M365.1 - Auto Ascorbic Acid 
(digest)

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426921

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427055

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M3 The spike recovery value is unusable since the analyte 

concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPAluminum, totalWG4277204L38445-04

Q6 Sample was received above recommended temperature.SM2320B - TitrationBicarbonate as CaCO3WG427243

Q6 Sample was received above recommended temperature.SM2320B - TitrationCarbonate as CaCO3

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M410.4Chemical Oxygen DemandWG427401

Q6 Sample was received above recommended temperature.M410.4

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M410.4

Q6 Sample was received above recommended temperature.SM4500Cl-EChlorideWG427378

Q6 Sample was received above recommended temperature.SM2510BConductivity @25CWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG427338

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 

distillation

Q6 Sample was received above recommended temperature.SM4500-CN I,E-Colorimetric w/ 
distillation

Cyanide, WADWG427313

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500-CN I,E-Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.SM4500F-CFluorideWG427524

RA Relative Percent Difference (RPD) was not used for data 

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500F-C

Q6 Sample was received above recommended temperature.SM2320B - TitrationHydroxide as CaCO3WG427243

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.7 ICPIron, totalWG427720

Q6 Sample was received above recommended temperature.M353.2 - H2SO4 preservedNitrate/Nitrite as NWG427353

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M353.2 - H2SO4 preserved

Q6 Sample was received above recommended temperature.M350.1 Auto Salicylate w/gas 
diffusion

Nitrogen, ammoniaWG426973

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M350.1 Auto Salicylate w/gas 
diffusion

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M351.2 - TKN by Block DigesterNitrogen, total KjeldahlWG427274

Q6 Sample was received above recommended temperature.M351.2 - TKN by Block Digester

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M351.2 - TKN by Block Digester

Q6 Sample was received above recommended temperature.SM4500H+ BpHWG427243

Q6 Sample was received above recommended temperature.SM4500H+ BpH measured at

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 

(digest)

Phosphorus, dissolvedWG427095

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M365.1 - Auto Ascorbic Acid 
(digest)

H3 Sample was received and analyzed past holding time.M365.1 - Automated Ascorbic AcidPhosphorus, ortho dissolvedWG427173

Q6 Sample was received above recommended temperature.M365.1 - Automated Ascorbic Acid

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG427076

Q6 Sample was received above recommended temperature.M365.1 - Auto Ascorbic Acid 
(digest)

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 

M365.1 - Auto Ascorbic Acid 
(digest)

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426977

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427055

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4271695L38445-05

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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ACZ Sample ID: L38445-03

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 0:15Extract Date:

07/24/17 17:09Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*0.97

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 76.7 12060%*0.97

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-03

Sample ID: SW-1

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

GSSAnalyst:

Extract Date:

07/27/17 10:20Analysis Date:

WG427652Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 9.9U 2mg/L*0.99

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Diesel Range Organics (C10-C28)

M8015D GC/FID

M3520Extract Method:

Analysis Method:

gssAnalyst:

07/18/17 1:07Extract Date:

07/24/17 17:33Analysis Date:

WG427448Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

TPH C10 to C28 0.5U 0.1mg/L*1

Surrogate Recoveries CAS % Recovery LCL UCLUnitsXQDilution

OTP 84-15-1 74.1 12060%*1

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38445-04

Sample ID: SW-2

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/14/17

Oil & Grease, Total Recoverable

1664A - Gravimetric

Extract Method:

Analysis Method:

GSSAnalyst:

Extract Date:

07/27/17 10:41Analysis Date:

WG427652Workgroup:

Compound CAS Result MDLQUAL PQLUnitsXQDilution

Oil and Grease 11.1U 2.2mg/L*1.11

REPOR.01.01.01.02 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

LCL Lower Control Limit

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #4)

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

UCL Upper Control Limit

Sample Value of the Sample of interest

QC Sample Types

SURR Surrogate LFM Laboratory Fortified Matrix

INTS Internal Standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSW Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

O Analyte concentration is estimated due to result exceeding calibration range.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

J Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/4-90/020.  Methods for the Determination of Organic Compounds in Drinking Water (I), July 1990.

(3) EPA 600/R-92/129.  Methods for the Determination of Organic Compounds in Drinking Water (II), July 1990.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Excluding Oil & Grease, solid & biological matrices for organic analyses are reported on a wet weight basis.

(3) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(4) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Organic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38445

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-04 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38445Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 5 section prior to  ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4754       14.3      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L37430

Luisa Fernanda

June 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on May 26, 2017.  
This project has been assigned to ACZ's project number, L37430.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L37430.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after July 01, 2017.  If the samples 
are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you would like 
the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project Manager 
or Customer Service Representative for further details and associated costs.  ACZ retains analytical raw data 
reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 9L37430-1706011114



ACZ Sample ID: L37430-02    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 05/18/17 19:01

Date Received: 05/26/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk/wtc05/31/17 10:14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 05/31/17 21:290.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L37430Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4238481L37430-01

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4238482L37430-02

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L37430Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/26/2017 10:31

L37430

Date Printed: 5/26/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4317       11        <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/26/2017 10:31

L37430

Date Printed: 5/26/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

  Revised Analytical  

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L37093

Luisa Fernanda:  

Enclosed are revised analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on May 11, 
2017 and originally reported on May 17, 2017. Refer to the case narrative for an explanation of the changes. 
This project was assigned to ACZ's project number, L37093.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L37093.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after June 16, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample).  If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs.  
ACZ retains analytical reports for five years.

If you have any questions or other needs, please contact your Project Manager.

Luisa Fernanda

May 22, 2017

Project ID:  Escobal

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Report to: Bill to:

cc:  Eric von Quednow, Fernando Samayoa

Centro Centro

Page 1 of 11L37093-1705221447



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L37093

May 22, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 3 miscellaneous samples from Tahoe Resources, Inc. on May 11, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L37093.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice 
and the analytical reports.

This report was revised on 05/22/17 to report the re-distillation and reanalysis of total cyanide on sample WW-9 (L37093-
01).  The re-analysis did not confirm the original value.

Text10:All analyses were performed within EPA recommended holding times.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 11L37093-1705221447



ACZ Sample ID: L37093-02    

Sample ID: WW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 05/08/17 12:09

Date Received: 05/11/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc/bsu05/16/17 14:26

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 05/16/17 19:570.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 4 of 11L37093-1705221447



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L37093Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4232401L37093-01

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4229662L37093-02

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4229663L37093-03

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01

Page 7 of 11L37093-1705221447



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L37093Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/11/2017 10:32

L37093

Date Printed: 5/11/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4367       8.1       <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/11/2017 10:32

L37093

Date Printed: 5/11/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38132

Luisa Fernanda

July 10, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on June 29, 2017.  
This project has been assigned to ACZ's project number, L38132.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38132.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 09, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 12L38132-1707100932



ACZ Sample ID: L38132-02    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 06/21/17 15:00

Date Received: 06/29/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/04/17 10:22

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 07/05/17 20:350.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference

Page 6 of 12L38132-1707100932
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38132Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4262901L38132-01

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4261712L38132-02

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4262903L38132-03

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4262904L38132-04

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38132Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

06/29/2017 10:19

L38132

Date Printed: 6/29/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4884       15.6      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

06/29/2017 10:19

L38132

Date Printed: 6/29/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38132

Luisa Fernanda

July 10, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on June 29, 2017.  
This project has been assigned to ACZ's project number, L38132.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38132.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 09, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 12L38132-1707100932



ACZ Sample ID: L38132-01    

Sample ID: WW-10

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 06/25/17 12:00

Date Received: 06/29/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk07/06/17 12:12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 07/06/17 23:260.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38445

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38445.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38445.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 36L38445-1708011533



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38445

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 5 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38445.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 36L38445-1708011533



ACZ Sample ID: L38445-05    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk07/19/17 15:52

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:510.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426977

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427055

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4271695L38445-05

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38445

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-04 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38445Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 5 section prior to  ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4754       14.3      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38445

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38445.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38445.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38445

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 5 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38445.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 36L38445-1708011533



ACZ Sample ID: L38445-02    

Sample ID: WW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation las/bsu07/21/17 10:20

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U las0.003* 07/21/17 15:090.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4273382L38445-02

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38445

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-04 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38445Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 5 section prior to  ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4754       14.3      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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12.6 Informes originales de los Resultados Analíticos obtenidos del muestreo 
de sedimentos, Julio 2017 



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

  Revised Analytical  

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38694

Luisa Fernanda:  

Enclosed are revised analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 25, 
2017 and originally reported on August 23, 2017. Refer to the case narrative for an explanation of the changes. 
This project was assigned to ACZ's project number, L38694.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38694.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after September 22, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample).  If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs.  
ACZ retains analytical reports for five years.

If you have any questions or other needs, please contact your Project Manager.

Luisa Fernanda

September 14, 2017

Project ID:  Escobal

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Report to: Bill to:

cc:  Eric von Quednow, Fernando Samayoa

Centro Centro

Page 1 of 47L38694-1709141025



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38694

September 14, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 11 sediment samples from Tahoe Resources, Inc. on July 25, 2017.  The samples 
were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, inspected the 
contents, and logged the samples into ACZ's computerized Laboratory Information Management System (LIMS).  The 
samples were assigned ACZ LIMS project number L38694.  The custodian verified the sample information entered into the 
computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice 
and the analytical reports.

This project was revised on 09/14/17 to report the re-analysis of total cyanide for sample SED-7 (L38694-08). No other 
changes were made.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with an "H1", received 
too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 47L38694-1709141025



ACZ Sample ID: L38694-01    

Sample ID: SED-1

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 12:37

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 14:13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 8180 mg/Kg 100 msh30* 08/17/17 17:1525300

Antimony, total (3050) M6020 ICP-MS 0.5 mg/Kg 1B msh0.2* 08/10/17 18:43505

Arsenic, total (3050) M6020 ICP-MS 9.2 mg/Kg 0.5 msh0.1 08/10/17 18:43505

Barium, total (3050) M6020 ICP-MS 125 mg/Kg 1 msh0.3* 08/10/17 18:43505

Boron, total (3050) M6010B ICP 2 mg/Kg 5B dcm1 08/22/17 13:10101

Cadmium, total (3050) M6020 ICP-MS 0.17 mg/Kg 0.3B msh0.05 08/10/17 18:43505

Calcium, total (3050) M6010B ICP 2690 mg/Kg 50 dcm10 08/22/17 13:10101

Chromium, total (3050) M6020 ICP-MS 2.3 mg/Kg 1 msh0.3 08/10/17 18:43505

Copper, total (3050) M6020 ICP-MS 8.7 mg/Kg 1 msh0.2 08/10/17 18:43505

Iron, total (3050) M6010B ICP 9720 mg/Kg 5 dcm2* 08/22/17 13:10101

Lead, total (3050) M6020 ICP-MS 7.54 mg/Kg 0.3 msh0.05 08/10/17 18:43505

Magnesium, total 
(3050)

M6010B ICP 1020 mg/Kg 100 dcm20 08/22/17 13:10101

Manganese, total 
(3050)

M6020 ICP-MS 471 mg/Kg 1 msh0.2* 08/10/17 18:43505

Mercury, total M7471A CVAA 0.07 mg/Kg 0.2B sck0.05* 08/02/17 9:01230

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:10101

Nickel, total (3050) M6020 ICP-MS 4.0 mg/Kg 2 msh0.3* 08/10/17 18:43505

Potassium, total (3050) M6010B ICP 1870 mg/Kg 100 dcm20 08/22/17 13:10101

Selenium, total (3050) M6020 ICP-MS 0.12 mg/Kg 0.1 msh0.05 08/10/17 18:43505

Silver, total (3050) M6020 ICP-MS 0.05 mg/Kg 0.1B msh0.03 08/10/17 18:43505

Zinc, total (3050) M6020 ICP-MS 60 mg/Kg 100B msh50* 08/17/17 17:1525300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 81.0 % 0.5 dbt0.1* 07/31/17 10:571

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:42

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 10:34

Digestion - Hot Plate M3050B ICP jlw08/03/17 10:34

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 7:05

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-01    

Sample ID: SED-1

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 17:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.5UH wtc0.1* 08/01/17 14:5024.7

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.0146 % 0.00296 pjb0.00059* 08/05/17 1:2859.1

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 4 of 47L38694-1709141025



ACZ Sample ID: L38694-02    

Sample ID: SED-2

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 12:51

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 14:26

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 9180 mg/Kg 100 msh30* 08/17/17 17:1825300

Antimony, total (3050) M6020 ICP-MS 1.6 mg/Kg 1 msh0.2* 08/10/17 18:45505

Arsenic, total (3050) M6020 ICP-MS 36.5 mg/Kg 0.5 msh0.1 08/10/17 18:45505

Barium, total (3050) M6020 ICP-MS 121 mg/Kg 1 msh0.3* 08/10/17 18:45505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:14101

Cadmium, total (3050) M6020 ICP-MS 0.89 mg/Kg 0.3 msh0.05 08/10/17 18:45505

Calcium, total (3050) M6010B ICP 4100 mg/Kg 50 dcm10 08/22/17 13:14101

Chromium, total (3050) M6020 ICP-MS 5.6 mg/Kg 1 msh0.3 08/10/17 18:45505

Copper, total (3050) M6020 ICP-MS 13.1 mg/Kg 1 msh0.2 08/10/17 18:45505

Iron, total (3050) M6010B ICP 20000 mg/Kg 5 dcm2* 08/22/17 13:14101

Lead, total (3050) M6020 ICP-MS 75.1 mg/Kg 0.3 msh0.05 08/10/17 18:45505

Magnesium, total 
(3050)

M6010B ICP 3930 mg/Kg 100 dcm20 08/22/17 13:14101

Manganese, total 
(3050)

M6020 ICP-MS 564 mg/Kg 1 msh0.2* 08/10/17 18:45505

Mercury, total M7471A CVAA 0.11 mg/Kg 0.2BH sck0.05* 08/11/17 16:26229

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:14101

Nickel, total (3050) M6020 ICP-MS 7.2 mg/Kg 2 msh0.3* 08/10/17 18:45505

Potassium, total (3050) M6010B ICP 1520 mg/Kg 100 dcm20 08/22/17 13:14101

Selenium, total (3050) M6020 ICP-MS 0.13 mg/Kg 0.1 msh0.05 08/10/17 18:45505

Silver, total (3050) M6020 ICP-MS 2.62 mg/Kg 0.1 msh0.03 08/10/17 18:45505

Zinc, total (3050) M6020 ICP-MS 102 mg/Kg 3 msh1* 08/10/17 18:45505

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 79.8 % 0.5 dbt0.1* 07/31/17 14:511

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:44

Digestion - Hot Plate M3050B ICP jlw08/03/17 10:58

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 10:58

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 8:47

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-02    

Sample ID: SED-2

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:58

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.5UH wtc0.2* 08/01/17 14:5126.4

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.0189 % 0.00195 pjb0.00039* 08/05/17 1:1539

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 6 of 47L38694-1709141025



ACZ Sample ID: L38694-03    

Sample ID: SED-2A

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 13:05

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 14:40

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 12300 mg/Kg 100 msh30* 08/17/17 17:1925300

Antimony, total (3050) M6020 ICP-MS 0.7 mg/Kg 1B msh0.2* 08/10/17 18:50505

Arsenic, total (3050) M6020 ICP-MS 9.0 mg/Kg 0.5 msh0.1 08/10/17 18:50505

Barium, total (3050) M6020 ICP-MS 140 mg/Kg 1 msh0.3* 08/10/17 18:50505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:18101

Cadmium, total (3050) M6020 ICP-MS 0.45 mg/Kg 0.3 msh0.05 08/10/17 18:50505

Calcium, total (3050) M6010B ICP 4530 mg/Kg 50 dcm10 08/22/17 13:18101

Chromium, total (3050) M6020 ICP-MS 2.4 mg/Kg 1 msh0.3 08/10/17 18:50505

Copper, total (3050) M6020 ICP-MS 8.6 mg/Kg 1 msh0.2 08/10/17 18:50505

Iron, total (3050) M6010B ICP 9130 mg/Kg 5 dcm2* 08/22/17 13:18101

Lead, total (3050) M6020 ICP-MS 22.9 mg/Kg 0.3 msh0.05 08/10/17 18:50505

Magnesium, total 
(3050)

M6010B ICP 1490 mg/Kg 100 dcm20 08/22/17 13:18101

Manganese, total 
(3050)

M6020 ICP-MS 744 mg/Kg 1 msh0.2* 08/10/17 18:50505

Mercury, total M7471A CVAA 0.07 mg/Kg 0.3B sck0.05* 08/02/17 9:03268

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:18101

Nickel, total (3050) M6020 ICP-MS 2.7 mg/Kg 2 msh0.3* 08/10/17 18:50505

Potassium, total (3050) M6010B ICP 1400 mg/Kg 100 dcm20 08/22/17 13:18101

Selenium, total (3050) M6020 ICP-MS 0.08 mg/Kg 0.1B msh0.05 08/10/17 18:50505

Silver, total (3050) M6020 ICP-MS 0.87 mg/Kg 0.1 msh0.03 08/10/17 18:50505

Zinc, total (3050) M6020 ICP-MS 70 mg/Kg 100B msh50* 08/17/17 17:1925300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 66.7 % 0.5 dbt0.1* 07/31/17 16:481

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:46

Digestion - Hot Plate M3050B ICP jlw08/03/17 11:23

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 11:23

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 10:29

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 7 of 47L38694-1709141025



ACZ Sample ID: L38694-03    

Sample ID: SED-2A

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.6UH wtc0.2* 08/01/17 14:5129.1

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00579 % 0.00161 pjb0.00032* 08/05/17 1:1632.2

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 8 of 47L38694-1709141025



ACZ Sample ID: L38694-04    

Sample ID: SED-3

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 13:19

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 14:54

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 9780 mg/Kg 100 msh30* 08/17/17 17:2425300

Antimony, total (3050) M6020 ICP-MS 2.7 mg/Kg 1 msh0.2* 08/10/17 18:56505

Arsenic, total (3050) M6020 ICP-MS 24.7 mg/Kg 0.5 msh0.1 08/10/17 18:56505

Barium, total (3050) M6020 ICP-MS 182 mg/Kg 1 msh0.3* 08/10/17 18:56505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:22101

Cadmium, total (3050) M6020 ICP-MS 0.26 mg/Kg 0.3B msh0.05 08/10/17 18:56505

Calcium, total (3050) M6010B ICP 3210 mg/Kg 50 dcm10 08/22/17 13:22101

Chromium, total (3050) M6020 ICP-MS 3.3 mg/Kg 1 msh0.3 08/10/17 18:56505

Copper, total (3050) M6020 ICP-MS 5.3 mg/Kg 1 msh0.2 08/10/17 18:56505

Iron, total (3050) M6010B ICP 11000 mg/Kg 5 dcm2* 08/22/17 13:22101

Lead, total (3050) M6020 ICP-MS 9.82 mg/Kg 0.3 msh0.05 08/10/17 18:56505

Magnesium, total 
(3050)

M6010B ICP 990 mg/Kg 100 dcm20 08/22/17 13:22101

Manganese, total 
(3050)

M6020 ICP-MS 478 mg/Kg 1 msh0.2* 08/10/17 18:56505

Mercury, total M7471A CVAA 0.08 mg/Kg 0.2B sck0.04* 08/02/17 9:03213

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:22101

Nickel, total (3050) M6020 ICP-MS 2.9 mg/Kg 2 msh0.3* 08/10/17 18:56505

Potassium, total (3050) M6010B ICP 1800 mg/Kg 100 dcm20 08/22/17 13:22101

Selenium, total (3050) M6020 ICP-MS 0.08 mg/Kg 0.1B msh0.05 08/10/17 18:56505

Silver, total (3050) M6020 ICP-MS 0.04 mg/Kg 0.1B msh0.03 08/10/17 18:56505

Zinc, total (3050) M6020 ICP-MS 60 mg/Kg 100B msh50* 08/17/17 17:2425300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 81.2 % 0.5 dbt0.1* 07/31/17 18:451

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:47

Digestion - Hot Plate M3050B ICP jlw08/03/17 11:48

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 11:48

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 12:12

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 9 of 47L38694-1709141025



ACZ Sample ID: L38694-04    

Sample ID: SED-3

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 10:20

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.5UH wtc0.1* 08/01/17 14:5423.8

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00846 % 0.0016 pjb0.00032* 08/05/17 1:1731.9

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-05    

Sample ID: SED-4

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 13:32

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 15:07

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 10800 mg/Kg 100 msh30* 08/17/17 17:2525300

Antimony, total (3050) M6020 ICP-MS 3.1 mg/Kg 1 msh0.2* 08/10/17 18:58505

Arsenic, total (3050) M6020 ICP-MS 16.8 mg/Kg 0.5 msh0.1 08/10/17 18:58505

Barium, total (3050) M6020 ICP-MS 178 mg/Kg 1 msh0.3* 08/10/17 18:58505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:41101

Cadmium, total (3050) M6020 ICP-MS 0.36 mg/Kg 0.3 msh0.05 08/10/17 18:58505

Calcium, total (3050) M6010B ICP 3340 mg/Kg 50 dcm10 08/22/17 13:41101

Chromium, total (3050) M6020 ICP-MS 5.1 mg/Kg 1 msh0.3 08/10/17 18:58505

Copper, total (3050) M6020 ICP-MS 6.0 mg/Kg 1 msh0.2 08/10/17 18:58505

Iron, total (3050) M6010B ICP 14400 mg/Kg 5 dcm2* 08/22/17 13:41101

Lead, total (3050) M6020 ICP-MS 10.6 mg/Kg 0.3 msh0.05 08/10/17 18:58505

Magnesium, total 
(3050)

M6010B ICP 1230 mg/Kg 100 dcm20 08/22/17 13:41101

Manganese, total 
(3050)

M6020 ICP-MS 525 mg/Kg 1 msh0.2* 08/10/17 18:58505

Mercury, total M7471A CVAA 0.08 mg/Kg 0.2B sck0.05* 08/02/17 9:07239

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:41101

Nickel, total (3050) M6020 ICP-MS 3.4 mg/Kg 2 msh0.3* 08/10/17 18:58505

Potassium, total (3050) M6010B ICP 1740 mg/Kg 100 dcm20 08/22/17 13:41101

Selenium, total (3050) M6020 ICP-MS 0.07 mg/Kg 0.1B msh0.05 08/10/17 18:58505

Silver, total (3050) M6020 ICP-MS 0.13 mg/Kg 0.1 msh0.03 08/10/17 18:58505

Zinc, total (3050) M6020 ICP-MS 80 mg/Kg 100B msh50* 08/17/17 17:2525300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 77.2 % 0.5 dbt0.1* 07/31/17 20:421

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:49

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 13:02

Digestion - Hot Plate M3050B ICP jlw08/03/17 13:02

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 13:54

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 11 of 47L38694-1709141025



ACZ Sample ID: L38694-05    

Sample ID: SED-4

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:45

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.6UH wtc0.2* 08/01/17 14:5528.4

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00860 % 0.00214 pjb0.00043* 08/05/17 1:1842.8

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 12 of 47L38694-1709141025



ACZ Sample ID: L38694-06    

Sample ID: SED-4A

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 13:46

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 15:21

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 9890 mg/Kg 100 msh30* 08/17/17 17:2725300

Antimony, total (3050) M6020 ICP-MS 3.4 mg/Kg 1 msh0.2* 08/10/17 19:00505

Arsenic, total (3050) M6020 ICP-MS 16.7 mg/Kg 0.5 msh0.1 08/10/17 19:00505

Barium, total (3050) M6020 ICP-MS 228 mg/Kg 1 msh0.3* 08/10/17 19:00505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:45101

Cadmium, total (3050) M6020 ICP-MS 0.25 mg/Kg 0.3B msh0.05 08/10/17 19:00505

Calcium, total (3050) M6010B ICP 2870 mg/Kg 50 dcm10 08/22/17 13:45101

Chromium, total (3050) M6020 ICP-MS 5.2 mg/Kg 1 msh0.3 08/10/17 19:00505

Copper, total (3050) M6020 ICP-MS 11.1 mg/Kg 1 msh0.2 08/10/17 19:00505

Iron, total (3050) M6010B ICP 17300 mg/Kg 5 dcm2* 08/22/17 13:45101

Lead, total (3050) M6020 ICP-MS 9.36 mg/Kg 0.3 msh0.05 08/10/17 19:00505

Magnesium, total 
(3050)

M6010B ICP 1240 mg/Kg 100 dcm20 08/22/17 13:45101

Manganese, total 
(3050)

M6020 ICP-MS 526 mg/Kg 1 msh0.2* 08/10/17 19:00505

Mercury, total M7471A CVAA 0.07 mg/Kg 0.2B sck0.05* 08/02/17 9:08246

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:45101

Nickel, total (3050) M6020 ICP-MS 3.6 mg/Kg 2 msh0.3* 08/10/17 19:00505

Potassium, total (3050) M6010B ICP 1710 mg/Kg 100 dcm20 08/22/17 13:45101

Selenium, total (3050) M6020 ICP-MS 0.06 mg/Kg 0.1B msh0.05 08/10/17 19:00505

Silver, total (3050) M6020 ICP-MS 0.09 mg/Kg 0.1B msh0.03 08/10/17 19:00505

Zinc, total (3050) M6020 ICP-MS 70 mg/Kg 100B msh50* 08/17/17 17:2725300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 78.6 % 0.5 dbt0.1* 07/31/17 22:391

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:51

Digestion - Hot Plate M3050B ICP jlw08/03/17 13:27

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 13:27

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 15:36

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-06    

Sample ID: SED-4A

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:25

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.6UH wtc0.2* 08/01/17 14:5628.4

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00854 % 0.00149 pjb0.0003* 08/05/17 1:1929.8

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-07    

Sample ID: SED-6

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc07/26/17 14:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 15:35

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 5060 mg/Kg 100 msh30* 08/17/17 17:2825300

Antimony, total (3050) M6020 ICP-MS 0.5 mg/Kg 1B msh0.2* 08/10/17 19:02505

Arsenic, total (3050) M6020 ICP-MS 8.5 mg/Kg 0.5 msh0.1 08/10/17 19:02505

Barium, total (3050) M6020 ICP-MS 74.0 mg/Kg 1 msh0.3* 08/10/17 19:02505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:49101

Cadmium, total (3050) M6020 ICP-MS 0.12 mg/Kg 0.3B msh0.05 08/10/17 19:02505

Calcium, total (3050) M6010B ICP 1230 mg/Kg 50 dcm10 08/22/17 13:49101

Chromium, total (3050) M6020 ICP-MS 5.6 mg/Kg 1 msh0.3 08/10/17 19:02505

Copper, total (3050) M6020 ICP-MS 5.3 mg/Kg 1 msh0.2 08/10/17 19:02505

Iron, total (3050) M6010B ICP 11500 mg/Kg 5 dcm2* 08/22/17 13:49101

Lead, total (3050) M6020 ICP-MS 4.28 mg/Kg 0.3 msh0.05 08/10/17 19:02505

Magnesium, total 
(3050)

M6010B ICP 910 mg/Kg 100 dcm20 08/22/17 13:49101

Manganese, total 
(3050)

M6020 ICP-MS 239 mg/Kg 1 msh0.2* 08/10/17 19:02505

Mercury, total M7471A CVAA 0.05 mg/Kg 0.2B sck0.04* 08/02/17 9:09201

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:49101

Nickel, total (3050) M6020 ICP-MS 2.0 mg/Kg 2 msh0.3* 08/10/17 19:02505

Potassium, total (3050) M6010B ICP 1400 mg/Kg 100 dcm20 08/22/17 13:49101

Selenium, total (3050) M6020 ICP-MS 0.07 mg/Kg 0.1B msh0.05 08/10/17 19:02505

Silver, total (3050) M6020 ICP-MS mg/Kg 0.1U msh0.03 08/10/17 19:02505

Zinc, total (3050) M6020 ICP-MS mg/Kg 100U msh50* 08/17/17 17:2825300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 82.8 % 0.5 dbt0.1* 08/01/17 0:361

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:52

Digestion - Hot Plate M3050B ICP jlw08/03/17 13:51

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 13:51

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 17:19

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-07    

Sample ID: SED-6

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 07:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.5UH wtc0.1* 08/01/17 14:5722.8

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00634 % 0.00122 pjb0.00024* 08/05/17 1:2024.3

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-08    

Sample ID: SED-7

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation wtc09/12/17 13:00

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 15:49

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 11900 mg/Kg 100 msh30* 08/17/17 17:3025300

Antimony, total (3050) M6020 ICP-MS 2.0 mg/Kg 1 msh0.2* 08/10/17 19:04505

Arsenic, total (3050) M6020 ICP-MS 10.8 mg/Kg 0.5 msh0.1 08/10/17 19:04505

Barium, total (3050) M6020 ICP-MS 140 mg/Kg 1 msh0.3* 08/10/17 19:04505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 13:53101

Cadmium, total (3050) M6020 ICP-MS 0.27 mg/Kg 0.3B msh0.05 08/10/17 19:04505

Calcium, total (3050) M6010B ICP 1630 mg/Kg 50 dcm10 08/22/17 13:53101

Chromium, total (3050) M6020 ICP-MS 2.9 mg/Kg 1 msh0.3 08/10/17 19:04505

Copper, total (3050) M6020 ICP-MS 7.4 mg/Kg 1 msh0.2 08/10/17 19:04505

Iron, total (3050) M6010B ICP 13000 mg/Kg 5 dcm2* 08/22/17 13:53101

Lead, total (3050) M6020 ICP-MS 10.7 mg/Kg 0.3 msh0.05 08/10/17 19:04505

Magnesium, total 
(3050)

M6010B ICP 1030 mg/Kg 100 dcm20 08/22/17 13:53101

Manganese, total 
(3050)

M6020 ICP-MS 519 mg/Kg 1 msh0.2* 08/10/17 19:04505

Mercury, total M7471A CVAA 0.06 mg/Kg 0.2B sck0.05* 08/02/17 9:12249

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 13:53101

Nickel, total (3050) M6020 ICP-MS 2.3 mg/Kg 2 msh0.3* 08/10/17 19:04505

Potassium, total (3050) M6010B ICP 2140 mg/Kg 100 dcm20 08/22/17 13:53101

Selenium, total (3050) M6020 ICP-MS 0.07 mg/Kg 0.1B msh0.05 08/10/17 19:04505

Silver, total (3050) M6020 ICP-MS 0.08 mg/Kg 0.1B msh0.03 08/10/17 19:04505

Zinc, total (3050) M6020 ICP-MS 60 mg/Kg 100B msh50* 08/17/17 17:3025300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 73.5 % 0.5 dbt0.1* 08/01/17 2:331

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:54

Digestion - Hot Plate M3050B ICP jlw08/03/17 14:16

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 14:16

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 19:01

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-08    

Sample ID: SED-7

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 06:12

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.7UH pjb0.2* 09/12/17 22:5133.3

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.0103 % 0.00201 pjb0.0004* 08/05/17 1:2440.2

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-09    

Sample ID: SED-8

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation jdk/bsu08/08/17 12:20

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 16:02

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 8370 mg/Kg 100 msh30* 08/17/17 17:3125300

Antimony, total (3050) M6020 ICP-MS 1.8 mg/Kg 1 msh0.2* 08/10/17 19:06505

Arsenic, total (3050) M6020 ICP-MS 14.9 mg/Kg 0.5 msh0.1 08/10/17 19:06505

Barium, total (3050) M6020 ICP-MS 127 mg/Kg 1 msh0.3* 08/10/17 19:06505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 14:01101

Cadmium, total (3050) M6020 ICP-MS 0.27 mg/Kg 0.3B msh0.05 08/10/17 19:06505

Calcium, total (3050) M6010B ICP 2190 mg/Kg 50 dcm10 08/22/17 14:01101

Chromium, total (3050) M6020 ICP-MS 3.8 mg/Kg 1 msh0.3 08/10/17 19:06505

Copper, total (3050) M6020 ICP-MS 7.2 mg/Kg 1 msh0.2 08/10/17 19:06505

Iron, total (3050) M6010B ICP 11700 mg/Kg 5 dcm2* 08/22/17 14:01101

Lead, total (3050) M6020 ICP-MS 9.53 mg/Kg 0.3 msh0.05 08/10/17 19:06505

Magnesium, total 
(3050)

M6010B ICP 960 mg/Kg 100 dcm20 08/22/17 14:01101

Manganese, total 
(3050)

M6020 ICP-MS 415 mg/Kg 1 msh0.2* 08/10/17 19:06505

Mercury, total M7471A CVAA 0.08 mg/Kg 0.3B sck0.05* 08/02/17 9:13266

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 14:01101

Nickel, total (3050) M6020 ICP-MS 2.7 mg/Kg 2 msh0.3* 08/10/17 19:06505

Potassium, total (3050) M6010B ICP 1740 mg/Kg 100 dcm20 08/22/17 14:01101

Selenium, total (3050) M6020 ICP-MS 0.06 mg/Kg 0.1B msh0.05 08/10/17 19:06505

Silver, total (3050) M6020 ICP-MS 0.41 mg/Kg 0.1 msh0.03 08/10/17 19:06505

Zinc, total (3050) M6020 ICP-MS 80 mg/Kg 100B msh50* 08/17/17 17:3125300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 74.9 % 0.5 dbt0.1* 08/01/17 4:301

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:56

Digestion - Hot Plate M3050B ICP jlw08/03/17 14:41

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 14:41

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 20:43

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-09    

Sample ID: SED-8

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 09:10

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.6UH jdk/wtc0.2* 08/09/17 16:4832.3

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00917 % 0.00226 pjb0.00045* 08/05/17 1:2545.1

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 20 of 47L38694-1709141025



ACZ Sample ID: L38694-10    

Sample ID: SED-9

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation jdk/bsu08/08/17 12:46

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 16:16

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 8290 mg/Kg 100 msh30* 08/17/17 17:3325300

Antimony, total (3050) M6020 ICP-MS 0.6 mg/Kg 1B msh0.2* 08/10/17 19:08505

Arsenic, total (3050) M6020 ICP-MS 5.4 mg/Kg 0.5 msh0.1 08/10/17 19:08505

Barium, total (3050) M6020 ICP-MS 113 mg/Kg 1 msh0.3* 08/10/17 19:08505

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 14:05101

Cadmium, total (3050) M6020 ICP-MS 0.21 mg/Kg 0.3B msh0.05 08/10/17 19:08505

Calcium, total (3050) M6010B ICP 1560 mg/Kg 50 dcm10 08/22/17 14:05101

Chromium, total (3050) M6020 ICP-MS 2.7 mg/Kg 1 msh0.3 08/10/17 19:08505

Copper, total (3050) M6020 ICP-MS 5.7 mg/Kg 1 msh0.2 08/10/17 19:08505

Iron, total (3050) M6010B ICP 9030 mg/Kg 5 dcm2* 08/22/17 14:05101

Lead, total (3050) M6020 ICP-MS 5.74 mg/Kg 0.3 msh0.05 08/10/17 19:08505

Magnesium, total 
(3050)

M6010B ICP 910 mg/Kg 100 dcm20 08/22/17 14:05101

Manganese, total 
(3050)

M6020 ICP-MS 307 mg/Kg 1 msh0.2* 08/10/17 19:08505

Mercury, total M7471A CVAA 0.07 mg/Kg 0.3B sck0.05* 08/02/17 9:14270

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 14:05101

Nickel, total (3050) M6020 ICP-MS 1.6 mg/Kg 2B msh0.3* 08/10/17 19:08505

Potassium, total (3050) M6010B ICP 1390 mg/Kg 100 dcm20 08/22/17 14:05101

Selenium, total (3050) M6020 ICP-MS 0.09 mg/Kg 0.1B msh0.05 08/10/17 19:08505

Silver, total (3050) M6020 ICP-MS 0.05 mg/Kg 0.1B msh0.03 08/10/17 19:08505

Zinc, total (3050) M6020 ICP-MS 50 mg/Kg 100B msh50* 08/17/17 17:3325300

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 69.2 % 0.5 dbt0.1* 08/01/17 6:271

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:58

Digestion - Hot Plate M3050B ICP jlw08/03/17 15:05

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 15:05

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/03/17 22:25

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-10    

Sample ID: SED-9

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 08:00

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.7UH jdk/wtc0.2* 08/09/17 16:4935.2

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00882 % 0.00204 pjb0.00041* 08/05/17 1:2640.8

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-11    

Sample ID: SED-11

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M9013 - Manual Distillation jdk/bsu08/08/17 13:13

Phosphorus, total M365.1 - Auto Ascorbic 
Acid Digestion

wtc08/04/17 16:30

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Aluminum, total (3050) M6020 ICP-MS 14600 mg/Kg 100 msh30* 08/17/17 17:3425500

Antimony, total (3050) M6020 ICP-MS 0.5 mg/Kg 1B msh0.2* 08/10/17 19:10510

Arsenic, total (3050) M6020 ICP-MS 8.4 mg/Kg 0.5 msh0.1 08/10/17 19:10510

Barium, total (3050) M6020 ICP-MS 146 mg/Kg 1 msh0.3* 08/10/17 19:10510

Boron, total (3050) M6010B ICP mg/Kg 5U dcm1 08/22/17 14:08102

Cadmium, total (3050) M6020 ICP-MS 0.48 mg/Kg 0.3 msh0.05 08/10/17 19:10510

Calcium, total (3050) M6010B ICP 4920 mg/Kg 50 dcm10 08/22/17 14:08102

Chromium, total (3050) M6020 ICP-MS 2.2 mg/Kg 1 msh0.3 08/10/17 19:10510

Copper, total (3050) M6020 ICP-MS 8.0 mg/Kg 1 msh0.2 08/10/17 19:10510

Iron, total (3050) M6010B ICP 9770 mg/Kg 5 dcm2* 08/22/17 14:08102

Lead, total (3050) M6020 ICP-MS 19.1 mg/Kg 0.3 msh0.05 08/10/17 19:10510

Magnesium, total 
(3050)

M6010B ICP 1670 mg/Kg 100 dcm20 08/22/17 14:08102

Manganese, total 
(3050)

M6020 ICP-MS 631 mg/Kg 1 msh0.2* 08/10/17 19:10510

Mercury, total M7471A CVAA 0.13 mg/Kg 0.3BH sck0.05* 08/11/17 16:31255

Molybdenum, total 
(3050)

M6010B ICP mg/Kg 10U dcm2 08/22/17 14:08102

Nickel, total (3050) M6020 ICP-MS 2.5 mg/Kg 2 msh0.3* 08/10/17 19:10510

Potassium, total (3050) M6010B ICP 1340 mg/Kg 100 dcm20 08/22/17 14:08102

Selenium, total (3050) M6020 ICP-MS 0.07 mg/Kg 0.1B msh0.05 08/10/17 19:10510

Silver, total (3050) M6020 ICP-MS 0.58 mg/Kg 0.1 msh0.03 08/10/17 19:10510

Zinc, total (3050) M6020 ICP-MS 90 mg/Kg 100B msh50* 08/17/17 17:3425500

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQDilution

Solids, Percent D2216-80 66.2 % 0.5 dbt0.1* 08/01/17 8:251

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQDilution

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 dbt07/31/17 12:59

Digestion - Hot Plate M3050B ICP jlw08/03/17 15:30

Digestion - Hot Plate M3050B ICP-MS jlw08/03/17 15:30

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 dbt08/04/17 0:08

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L38694-11    

Sample ID: SED-11

Sample Matrix: Sediment

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 15:14

Date Received: 07/25/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M9012B - Automated Colorimetric mg/Kg 0.7UH jdk/wtc0.2* 08/09/17 16:4936.6

Phosphorus, total M365.1 - Auto Ascorbic 
Acid (digest)

0.00990 % 0.00202 pjb0.0004* 08/05/17 1:2740.3

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Aluminum, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429218

WG429218ICV 08/17/17 16:56 100ICV MS170721-3 .0995 90 110mg/L.1

WG429218ICB 08/17/17 16:57ICB U -0.003 0.003mg/L

WG428143PBS  B708/17/17 17:11PBS 1.62 -1.5 1.5mg/Kg

WG428143LCSS 08/17/17 17:12LCSS PCN52821 9129 4130 12000mg/Kg8080

WG428143LCSSD 08/17/17 17:14LCSSD PCN52821 9122 04130 12000mg/Kg 208080

L38694-11MS  M308/17/17 17:36 14600 1494MS MS250XS 14981 75 125mg/Kg25.5

L38694-11MSD  M308/17/17 17:37 14600 -7027MSD MS250XS 12808 1675 125mg/Kg 2025.5

Antimony, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 93ICV MS170721-3 .01854 90 110mg/L.02

WG428754ICB 08/10/17 18:27ICB U -0.0012 0.0012mg/L

WG428143PBS 08/10/17 18:37PBS U -0.6 0.6mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 85.8 1.24 246mg/Kg123

WG428143LCSSD  RK08/10/17 18:41LCSSD PCN52821 105.9 211.24 246mg/Kg 20123

L38694-11MS  M208/10/17 19:12 .5 60MS MS170801-3 3.56 75 125mg/Kg5.0898

L38694-11MSD  M208/10/17 19:14 .5 55MSD MS170801-3 3.31 775 125mg/Kg 205.0898

Arsenic, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 106ICV MS170721-3 .05323 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0006 0.0006mg/L

WG428143PBS 08/10/17 18:37PBS U -0.3 0.3mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 145.6 115 176mg/Kg145

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 152.5 5115 176mg/Kg 20145

L38694-11MS 08/10/17 19:12 8.4 104MS MS170801-3 35.03 75 125mg/Kg25.551

L38694-11MSD 08/10/17 19:14 8.4 111MSD MS170801-3 36.75 575 125mg/Kg 2025.551

Barium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 104ICV MS170721-3 .05221 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0015 0.0015mg/L

WG428143PBS 08/10/17 18:37PBS U -0.9 0.9mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 201.1 174 245mg/Kg209

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 212.3 5174 245mg/Kg 20209

L38694-11MS  M308/10/17 19:12 146 907MS MS170801-3 377.86 75 125mg/Kg25.551

L38694-11MSD  RD08/10/17 19:14 146 75MSD MS170801-3 165.16 7875 125mg/Kg 2025.551
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Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Boron, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 105ICV II170731-3 2.091 90 110mg/L2

WG429537ICB 08/22/17 12:35ICB U -0.03 0.03mg/L

WG428143PBS 08/22/17 12:59PBS 2.5 -3 3mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 128.1 91.8 160mg/Kg126

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 140.3 991.8 160mg/Kg 20126

L38694-04MS 08/22/17 13:26 U 99MS II170728-5 50.2 75 125mg/Kg50.5505

L38694-04MSD 08/22/17 13:37 U 101MSD II170728-5 50.9 175 125mg/Kg 2050.5505

Cadmium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 105ICV MS170721-3 .05228 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0003 0.0003mg/L

WG428143PBS 08/10/17 18:37PBS U -0.15 0.15mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 86.44 72.4 103mg/Kg87.6

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 98.8 1372.4 103mg/Kg 2087.6

L38694-11MS 08/10/17 19:12 .48 103MS MS170801-3 26.673 75 125mg/Kg25.5255

L38694-11MSD 08/10/17 19:14 .48 101MSD MS170801-3 26.178 275 125mg/Kg 2025.5255

Calcium, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 100ICV II170731-3 100.4 90 110mg/L100

WG429537ICB 08/22/17 12:35ICB U -0.3 0.3mg/L

WG428143PBS 08/22/17 12:59PBS U -30 30mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 5281 4610 6760mg/Kg5690

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 5921 114610 6760mg/Kg 205690

L38694-04MS 08/22/17 13:26 3210 97MS II170728-5 9774 75 125mg/Kg6732.36811

L38694-04MSD 08/22/17 13:37 3210 96MSD II170728-5 9685 175 125mg/Kg 206732.36811

Chromium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 107ICV MS170721-3 .05335 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0015 0.0015mg/L

WG428143PBS 08/10/17 18:37PBS U -0.9 0.9mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 138.3 114 171mg/Kg143

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 156.2 12114 171mg/Kg 20143

L38694-11MS 08/10/17 19:12 2.2 100MS MS170801-3 27.59 75 125mg/Kg25.5

L38694-11MSD 08/10/17 19:14 2.2 101MSD MS170801-3 27.88 175 125mg/Kg 2025.5
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Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Copper, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 108ICV MS170721-3 .0541 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0012 0.0012mg/L

WG428143PBS 08/10/17 18:37PBS U -0.6 0.6mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 169 141 204mg/Kg173

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 188.7 11141 204mg/Kg 20173

L38694-11MS 08/10/17 19:12 8 112MS MS170801-3 35.97 75 125mg/Kg25.041

L38694-11MSD 08/10/17 19:14 8 100MSD MS170801-3 33.12 875 125mg/Kg 2025.041

Cyanide, total     M9012B - Automated Colorimetric

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428010

WG428010ICV 08/01/17 14:32 94ICV WI170731-2 .2835 90 110mg/L.3006

WG428010ICB 08/01/17 14:33ICB U -0.003 0.003mg/L

WG427563PBS 08/01/17 14:34PBS U -0.2 0.2mg/Kg

WG427563LCSS 08/01/17 14:35LCSS PCN44352 54.8 10 66.8mg/Kg57.2

L38693-01DUP  RA08/01/17 14:36 UDUP U 0mg/Kg 20

L38693-02MS 08/01/17 14:38 U 85MS 1XCN 9.77 85 115mg/Kg11.48

WG428652

WG428652ICV 08/09/17 16:43 96ICV WI170731-2 .2886 90 110mg/L.3006

WG428652ICB 08/09/17 16:44ICB U -0.003 0.003mg/L

WG428485PBS 08/09/17 16:45PBS U -0.2 0.2mg/Kg

WG428485LCSS 08/09/17 16:46LCSS PCN44352 59 10 66.8mg/Kg57.2

L38894-01DUP  RA08/09/17 16:51 UDUP U 0mg/Kg 20

L38906-04MS  M208/09/17 16:53 U 79MS 1XCN 7.76 85 115mg/Kg9.8

Iron, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 98ICV II170731-3 1.95 90 110mg/L2

WG429537ICB 08/22/17 12:35ICB U -0.06 0.06mg/L

WG428143PBS 08/22/17 12:59PBS U -6 6mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 13460 7020 23100mg/Kg15000

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 12860 57020 23100mg/Kg 2015000

L38694-04MS  M308/22/17 13:26 11000 2027MS II170728-5 13049.2 75 125mg/Kg101.1111

L38694-04MSD  M308/22/17 13:37 11000 1337MSD II170728-5 12352.3 575 125mg/Kg 20101.1111

Lead, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 107ICV MS170721-3 .05371 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0003 0.0003mg/L

WG428143PBS 08/10/17 18:37PBS U -0.15 0.15mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 144.49 119 173mg/Kg146

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 154.02 6119 173mg/Kg 20146

L38694-11MS 08/10/17 19:12 19.1 122MS MS170801-3 50.241 75 125mg/Kg25.551

L38694-11MSD 08/10/17 19:14 19.1 106MSD MS170801-3 46.139 975 125mg/Kg 2025.551
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Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Magnesium, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 101ICV II170731-3 101.4 90 110mg/L100

WG429537ICB 08/22/17 12:35ICB U -0.6 0.6mg/L

WG428143PBS 08/22/17 12:59PBS U -60 60mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 2553 2020 3260mg/Kg2640

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 2604 22020 3260mg/Kg 202640

L38694-04MS 08/22/17 13:26 990 96MS II170728-5 5738 75 125mg/Kg4950.64125

L38694-04MSD 08/22/17 13:37 990 96MSD II170728-5 5748 075 125mg/Kg 204950.64125

Manganese, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 105ICV MS170721-3 .05244 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0012 0.0012mg/L

WG428143PBS 08/10/17 18:37PBS U -0.6 0.6mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 306.4 252 367mg/Kg309

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 327.4 7252 367mg/Kg 20309

L38694-11MS  M308/10/17 19:12 631 6453MS MS170801-3 2278.28 75 125mg/Kg25.5255

L38694-11MSD  M3 RD08/10/17 19:14 631 -161MSD MS170801-3 589.87 11875 125mg/Kg 2025.5255

Mercury, total     M7471A CVAA

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG427966

WG427966ICV 08/02/17 8:14 102ICV HG170714-6 .0102 90 110mg/L.01001

WG427966ICB 08/02/17 8:16ICB .0002 -0.0006 0.0006mg/L

WG427968

WG427968PBS 08/02/17 8:54PBS U -0.12 0.12mg/Kg

WG427968LCSS 08/02/17 8:55LCSS PCN52514 10 8.8 15.8mg/Kg12.3

WG427968LCSSD 08/02/17 8:57LCSSD PCN52514 10.31 38.8 15.8mg/Kg 2012.3

L38694-07MS 08/02/17 9:10 .05 95MS HG170714-8 1.083 85 115mg/Kg1.09109

L38694-07MSD 08/02/17 9:11 .05 94MSD HG170714-8 1.049 385 115mg/Kg 201.06106

WG428805

WG428805ICV 08/11/17 16:15 102ICV HG170714-6 .0102 90 110mg/L.01001

WG428805ICB 08/11/17 16:17ICB .00044 -0.0006 0.0006mg/L

WG428805PBS 08/11/17 16:19PBS .083 -0.12 0.12mg/Kg

WG428805LCSS 08/11/17 16:20LCSS PCN52514 10.98 8.8 15.8mg/Kg12.3

WG428805LCSSD 08/11/17 16:21LCSSD PCN52514 10.47 58.8 15.8mg/Kg 2012.3

L38694-02MS 08/11/17 16:27 .11 94MS HG170714-8 1.212 85 115mg/Kg1.17117

L38694-02MSD 08/11/17 16:28 .11 96MSD HG170714-8 1.2 185 115mg/Kg 201.13113

Page 29 of 47L38694-1709141025



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Molybdenum, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 104ICV II170731-3 2.075 90 110mg/L2

WG429537ICB 08/22/17 12:35ICB U -0.06 0.06mg/L

WG428143PBS 08/22/17 12:59PBS U -6 6mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 112.6 91.5 141mg/Kg116

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 128.5 1391.5 141mg/Kg 20116

L38694-04MS 08/22/17 13:26 U 92MS II170728-5 45.4 75 125mg/Kg49.3612755

L38694-04MSD 08/22/17 13:37 U 93MSD II170728-5 45.7 175 125mg/Kg 2049.3612755

Nickel, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 110ICV MS170721-3 .05484 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0018 0.0018mg/L

WG428143PBS 08/10/17 18:37PBS U -0.9 0.9mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 130.8 107 151mg/Kg129

WG428143LCSSD  RL08/10/17 18:41LCSSD PCN52821 153.7 16107 151mg/Kg 20129

L38694-11MS 08/10/17 19:12 2.5 102MS MS170801-3 28.59 75 125mg/Kg25.551

L38694-11MSD 08/10/17 19:14 2.5 103MSD MS170801-3 28.77 175 125mg/Kg 2025.551

Phosphorus, total     M365.1 - Auto Ascorbic Acid (digest)

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428356

WG428356ICV 08/05/17 0:54 93ICV WI170802-2 3.7 90 110mg/L4

WG428356ICB 08/05/17 0:55ICB U -0.1 0.1mg/L

WG428282PBS 08/05/17 0:57PBS U -0.0002 0.0002%

WG428282LFB 08/05/17 0:58 92LFB WI170628-2 2.29 85 115%2.5

L38632-01DUP  RD08/05/17 1:00 3.94DUP 2.95 29% 20

L38693-01MS  M308/05/17 1:02 1.33 249MS 10XTKNPTS 1.56 75 125%922.5

Potassium, total (3050)     M6010B ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG429537

WG429537ICV 08/22/17 12:31 102ICV II170731-3 20.4 90 110mg/L20

WG429537ICB 08/22/17 12:35ICB U -0.6 0.6mg/L

WG428143PBS 08/22/17 12:59PBS U -60 60mg/Kg

WG428143LCSS 08/22/17 13:03LCSS PCN52821 2454 1720 3080mg/Kg2400

WG428143LCSSD 08/22/17 13:06LCSSD PCN52821 2474 11720 3080mg/Kg 202400

L38694-04MS 08/22/17 13:26 1800 107MS II170728-5 12373 75 125mg/Kg9901.85012

L38694-04MSD 08/22/17 13:37 1800 108MSD II170728-5 12453 175 125mg/Kg 209901.85012
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Inorganic QC 

Summary

ACZ Project ID: L38694Tahoe Resources, Inc.

Selenium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 105ICV MS170721-3 .05262 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.0003 0.0003mg/L

WG428143PBS 08/10/17 18:37PBS .057 -0.15 0.15mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 173.32 140 216mg/Kg178

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 189.61 9140 216mg/Kg 20178

L38694-11MS 08/10/17 19:12 .07 96MS MS170801-3 12.327 75 125mg/Kg12.76275

L38694-11MSD 08/10/17 19:14 .07 97MSD MS170801-3 12.443 175 125mg/Kg 2012.76275

Silver, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 105ICV MS170721-3 .021034 90 110mg/L.02004

WG428754ICB 08/10/17 18:27ICB U -0.00015 0.00015mg/L

WG428143PBS 08/10/17 18:37PBS U -0.09 0.09mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 29.37 23.5 39.1mg/Kg31.3

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 30.89 523.5 39.1mg/Kg 2031.3

L38694-11MS 08/10/17 19:12 .58 100MS MS170801-3 5.684 75 125mg/Kg5.1051

L38694-11MSD 08/10/17 19:14 .58 98MSD MS170801-3 5.593 275 125mg/Kg 205.1051

Solids, Percent     D2216-80

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG427861

WG427861PBS 07/31/17 9:00PBS U -0.1 0.1%

L38694-01DUP 07/31/17 12:54 81DUP 78.65 3% 20

Zinc, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG428754

WG428754ICV 08/10/17 18:25 103ICV MS170721-3 .0515 90 110mg/L.05

WG428754ICB 08/10/17 18:27ICB U -0.006 0.006mg/L

WG428143PBS  B708/10/17 18:37PBS 7.9 -3 3mg/Kg

WG428143LCSS 08/10/17 18:39LCSS PCN52821 196 159 229mg/Kg194

WG428143LCSSD 08/10/17 18:41LCSSD PCN52821 208 6159 229mg/Kg 20194

L38694-11MS  M208/10/17 19:12 55 66MS MS170801-3 71.9 75 125mg/Kg25.5102

L38694-11MSD  M208/10/17 19:14 55 54MSD MS170801-3 68.9 475 125mg/Kg 2025.5102

WG429218

WG429218ICV 08/17/17 16:56 103ICV MS170721-3 .0515 90 110mg/L.05

WG429218ICB 08/17/17 16:57ICB U -0.006 0.006mg/L

WG428143PBS 08/17/17 17:11PBS U -3 3mg/Kg

WG428143LCSS 08/17/17 17:12LCSS PCN52821 210 159 229mg/Kg194

WG428143LCSSD 08/17/17 17:14LCSSD PCN52821 209 0159 229mg/Kg 20194

L38694-11MS  M308/17/17 17:36 90 67MS MS250XS 107 75 125mg/Kg25.5051

L38694-11MSD  M308/17/17 17:37 90 39MSD MS250XS 100 775 125mg/Kg 2025.5051

Page 31 of 47L38694-1709141025



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38694Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292181L38694-01

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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Qualifier Report

ACZ Project ID: L38694Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292182L38694-02

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

HC Initial analysis within holding time. Reanalysis was past 

holding time, which was required due to a QC failure during 
the initial analysis.

M7471A CVAAMercury, totalWG428805

Q6 Sample was received above recommended temperature.M7471A CVAA

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

B7 Target analyte detected in prep / method blank at or above 
acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSZinc, total (3050)WG428754

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MS

REPAD.15.06.05.01
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ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292183L38694-03

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292184L38694-04

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292185L38694-05

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292186L38694-06

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292187L38694-07

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428010

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218
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B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292188L38694-08

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG431080

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38694Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG4292189L38694-09

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428652

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M9012B - Automated Colorimetric

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38694Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG42921810L38694-10

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428652

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M9012B - Automated Colorimetric

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

Q6 Sample was received above recommended temperature.M7471A CVAAMercury, totalWG427968

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38694Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

B7 Target analyte detected in prep / method blank at or above 

acceptance limit.  Sample value is > 10X the concentration 
in the method blank.

M6020 ICP-MSAluminum, total (3050)WG42921811L38694-11

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MS

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSAntimony, total (3050)WG428754

RK LCSS/LCSSD recovery within acceptance criteria but RPD 

exceeded the laboratory control limit.  Acceptable MS/MSD 
RPD demonstrates precision.

M6020 ICP-MS

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSBarium, total (3050)

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

M9012B - Automated ColorimetricCyanide, totalWG428652

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M9012B - Automated Colorimetric

Q6 Sample was received above recommended temperature.M9012B - Automated Colorimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M9012B - Automated Colorimetric

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6010B ICPIron, total (3050)WG429537

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSManganese, total (3050)WG428754

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M6020 ICP-MS

HC Initial analysis within holding time. Reanalysis was past 
holding time, which was required due to a QC failure during 
the initial analysis.

M7471A CVAAMercury, totalWG428805

Q6 Sample was received above recommended temperature.M7471A CVAA

RL Recovery for either the LCS or LCS duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M6020 ICP-MSNickel, total (3050)WG428754

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M365.1 - Auto Ascorbic Acid 
(digest)

Phosphorus, totalWG428356

RD For a solid matrix, the duplicate RPD (spike or matrix) 
exceeded the control limit, which is attributable to the non-
homogeneity of the sample.

M365.1 - Auto Ascorbic Acid 
(digest)

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M6020 ICP-MSZinc, total (3050)WG429218

REPAD.15.06.05.01

Page 42 of 47L38694-1709141025



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38694Tahoe Resources, Inc.

Soil Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Solids, Percent D2216-80

Wet Chemistry

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Phosphorus, total M365.1 - Auto Ascorbic Acid (digest)

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/25/2017 10:01

L38694

Date Printed: 7/25/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

The 'sampled by' field on the Chain of Custody was not 
completed.

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
NA26503    23.4      <=6.0         14          N/A

X

Was ice present in the shipment container(s)?

No - Wet or gel ice was not present in the shipment  container(s).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/25/2017 10:01

L38694

Date Printed: 7/25/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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12.7 Informes originales de los Resultados Analíticos obtenidos del Efluente 
en los meses de Mayo a Julio 2017 

   











BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L37430

Luisa Fernanda

June 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on May 26, 2017.  
This project has been assigned to ACZ's project number, L37430.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L37430.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after July 01, 2017.  If the samples 
are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you would like 
the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project Manager 
or Customer Service Representative for further details and associated costs.  ACZ retains analytical raw data 
reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 9L37430-1706011114



ACZ Sample ID: L37430-01    

Sample ID: WW-11

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 05/18/17 19:01

Date Received: 05/26/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk/wtc05/31/17 10:05

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 05/31/17 21:280.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L37430-02    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 05/18/17 19:01

Date Received: 05/26/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk/wtc05/31/17 10:14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 05/31/17 21:290.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference

Page 4 of 9L37430-1706011114
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L37430Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4238481L37430-01

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4238482L37430-02

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L37430Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/26/2017 10:31

L37430

Date Printed: 5/26/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4317       11        <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/26/2017 10:31

L37430

Date Printed: 5/26/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

  Revised Analytical  

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L37093

Luisa Fernanda:  

Enclosed are revised analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on May 11, 
2017 and originally reported on May 17, 2017. Refer to the case narrative for an explanation of the changes. 
This project was assigned to ACZ's project number, L37093.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L37093.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after June 16, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically less than 
$10/sample).  If you would like the samples to be held longer than ACZ's stated policy or to be returned, please 
contact your Project Manager or Customer Service Representative for further details and associated costs.  
ACZ retains analytical reports for five years.

If you have any questions or other needs, please contact your Project Manager.

Luisa Fernanda

May 22, 2017

Project ID:  Escobal

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Report to: Bill to:

cc:  Eric von Quednow, Fernando Samayoa

Centro Centro

Page 1 of 11L37093-1705221447



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L37093

May 22, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 3 miscellaneous samples from Tahoe Resources, Inc. on May 11, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L37093.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice 
and the analytical reports.

This report was revised on 05/22/17 to report the re-distillation and reanalysis of total cyanide on sample WW-9 (L37093-
01).  The re-analysis did not confirm the original value.

Text10:All analyses were performed within EPA recommended holding times.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 11L37093-1705221447



ACZ Sample ID: L37093-02    

Sample ID: WW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 05/08/17 12:09

Date Received: 05/11/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc/bsu05/16/17 14:26

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 05/16/17 19:570.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference

Page 6 of 11L37093-1705221447
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L37093Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4232401L37093-01

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4229662L37093-02

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4229663L37093-03

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L37093Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/11/2017 10:32

L37093

Date Printed: 5/11/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4367       8.1       <=6.0         13          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

05/11/2017 10:32

L37093

Date Printed: 5/11/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38132

Luisa Fernanda

July 10, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on June 29, 2017.  
This project has been assigned to ACZ's project number, L38132.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38132.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 09, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 12L38132-1707100932



ACZ Sample ID: L38132-02    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 06/21/17 15:00

Date Received: 06/29/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation wtc07/04/17 10:22

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 07/05/17 20:350.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38132Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4262901L38132-01

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4261712L38132-02

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4262903L38132-03

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4262904L38132-04

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38132Tahoe Resources, Inc.

No certification qualifiers associated with this analysis

REPAD.05.06.05.01

Page 8 of 12L38132-1707100932



BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

06/29/2017 10:19

L38132

Date Printed: 6/29/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4884       15.6      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

06/29/2017 10:19

L38132

Date Printed: 6/29/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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Page 11 of 12L38132-1707100932



Page 12 of 12L38132-1707100932







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38132

Luisa Fernanda

July 10, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on June 29, 2017.  
This project has been assigned to ACZ's project number, L38132.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38132.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 09, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 12L38132-1707100932



ACZ Sample ID: L38132-01    

Sample ID: WW-10

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 06/25/17 12:00

Date Received: 06/29/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk07/06/17 12:12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U pjb0.003* 07/06/17 23:260.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38445

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38445.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38445.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 36L38445-1708011533



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38445

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 5 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38445.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 36L38445-1708011533



ACZ Sample ID: L38445-05    

Sample ID: WW-9

Sample Matrix: Waste Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 14:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation jdk07/19/17 15:52

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U bce0.003* 07/19/17 18:510.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540CResidue, Filterable (TDS) @180CWG426977

Q6 Sample was received above recommended temperature.SM2540DResidue, Non-Filterable (TSS) @105CWG427055

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540D

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 

distillation

Cyanide, totalWG4271695L38445-05

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38445

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-04 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38445Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 5 section prior to  ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4754       14.3      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

ACZ Project ID:  L38445

Luisa Fernanda

August 01, 2017

Project ID:  Escobal

Report to:

cc:  Eric von Quednow, Fernando Samayoa

Centro

Luisa Fernanda:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 14, 2017.  
This project has been assigned to ACZ's project number, L38445.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L38445.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after August 31, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tahoe Resources, Inc.

Boulevard Los Proceres 18 c. 24-69 zona 10

Corporativo Zona Pradera, Torre 4 Of. 1408 Guatema

Luisa Fernanda

Bill to:

Centro

Page 1 of 36L38445-1708011533



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        

Narrative

Tahoe Resources, Inc.

ACZ Project ID:  L38445

August 01, 2017

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 5 miscellaneous samples from Tahoe Resources, Inc. on July 14, 2017.  The 
samples were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, 
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System 
(LIMS).  The samples were assigned ACZ LIMS project number L38445.  The custodian verified the sample information 
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, organic parameters.  The individual methods are referenced on both, the ACZ 
invoice and the analytical reports.

Text10:All analyses were performed within EPA recommended holding times except for parameters flagged with "H" flags (H3, H1), 
received either after the hold time expired or too close to the hold time.

Project ID:  Escobal

REPAD.03.06.05.01 Page 2 of 36L38445-1708011533



ACZ Sample ID: L38445-02    

Sample ID: WW-10

Sample Matrix: Surface Water

Tahoe Resources, Inc.

Project ID: Escobal

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 07/11/17 12:00

Date Received: 07/14/17

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQDilution

Cyanide, total M335.4 - Manual Distillation las/bsu07/21/17 10:20

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Cyanide, total M335.4 - Colorimetric w/ distillation mg/L 0.01U las0.003* 07/21/17 15:090.5

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L38445Tahoe Resources, Inc.

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

Q6 Sample was received above recommended temperature.SM2540BResidue, Total (TS) @ 105CWG426853

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM2540B

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02/-07 - TurbidimetricSulfateWG427308

Q6 Sample was received above recommended temperature.D516-02/-07 - Turbidimetric

H1 Sample prep or analysis performed past holding time.  See 
case narrative.

SM4500S2-DSulfide as SWG427149

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500S2-D

Q6 Sample was received above recommended temperature.SM4500S2-D

QD Reported value is the background-corrected concentration, 
as described by the method.

SM4500S2-D

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

SM4500S2-D

Q6 Sample was received above recommended temperature.SM2320B - TitrationTotal AlkalinityWG427243

Q6 Sample was received above recommended temperature.M335.4 - Colorimetric w/ 
distillation

Cyanide, totalWG4273382L38445-02

RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).

M335.4 - Colorimetric w/ 
distillation

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Organic Extended 

Qualifier Report

ACZ Project ID: L38445

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-01 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-03 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

Q6 Sample was received above recommended temperature.M8015D GC/FID*All Compounds*L38445-04 WG427448

Q9 Insufficient sample received to meet method QC 
requirements.

M8015D GC/FIDTPH C10 to C28

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

1664A - GravimetricOil and GreaseWG427652

Q6 Sample was received above recommended temperature.1664A - Gravimetric

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L38445Tahoe Resources, Inc.

Metals Analysis

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Bismuth, dissolved M200.7 ICP

Bismuth, total M200.7 ICP

Gallium, dissolved M200.7 ICP

Gallium, total M200.7 ICP

Scandium, dissolved M200.7 ICP

Scandium, total M200.7 ICP

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 5 section prior to  ACZ 
custody.  

Some parameters were received past hold time.   

Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
4754       14.3      <=6.0         15          N/A

X

Was ice present in the shipment container(s)?

Yes - Gel ice was present in the shipment container (s) but was thawed by receipt at ACZ.

1

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Tahoe Resources, Inc.
Escobal

ACZ Project ID:

Date Received:

Received By:

07/14/2017 10:25

L38445

Date Printed: 7/14/2017

The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 

HG-1631 (total/dissolved mercury by method 1631).

1

REPAD LPII 2012-03

Page 34 of 36L38445-1708011533



Page 35 of 36L38445-1708011533



Page 36 of 36L38445-1708011533


	1 Resumen ejecutivo
	2 Introducción
	3 Condiciones Ambientales
	4 Calidad de Aire
	4.1 Material Particulado
	4.1.1 Sitios de Monitoreo
	4.1.2 Resultados

	4.2 Metales en Material Particulado
	4.2.1 Sitios de Monitoreo
	4.2.2 Resultados

	4.3 Partículas Sedimentables Totales (PST)
	4.3.1 Sitios de Monitoreo
	4.3.2 Resultados

	4.4 Gases de Combustión (SO2 y NO2)
	4.4.1 Sitios de Monitoreo
	4.4.2 Resultados

	4.5 Niveles de Presión Sonora
	4.5.1 Sitios de Monitoreo
	4.5.2 Resultados


	5 Calidad del Agua
	5.1 Sitios de Monitoreo
	5.2 Resultados
	5.2.1 Control de Calidad
	5.2.2 Agua Superficial
	5.2.3 Agua Subterránea


	6 Sedimentos
	6.1 Sitios de Monitoreo
	6.2 Resultados

	7 Calidad de Efluentes
	7.1 Sitios de Monitoreo
	7.2 Resultados

	8 Vibraciones
	8.1 Sitios de Monitoreo
	8.2 Resultados

	9 Geoquímica de Roca Estéril
	9.1 Sitios de Monitoreo
	9.2 Resultados

	10 Mediciones de Seguridad Industrial y Salud Ocupacional
	10.1 Presión Sonora
	10.2 Mediciones de Partículas Respirables
	10.3 Mediciones de Gas

	11 Conclusiones
	11.1 Mediciones del aire en el ambiente
	11.2 Mediciones del agua, sedimentos y efluentes en el ambiente
	11.3 Vibraciones, geoquímica de roca estéril y mediciones de seguridad industrial y salud ocupacional

	12 Anexos
	12.1 Caudal Bombeado de Túneles a Planta de Tratamiento y su descarga hacia la Quebrada El Escobal
	12.2 Análisis In Situ y kit de cianuro (CN) en efluentes
	12.3 Resultados crudos de calidad de aire
	12.3.1 Material Particulado (PM10)
	12.3.2 Informe de Metales en PM10
	12.3.3 Informe sobre PST y Gases de Combustión
	12.3.4 Presión Sonora

	12.4 Certificados de verificación de los equipos utilizados
	12.4.1 Material Particulado (PM10) y Presión Sonora

	12.5 Informe Original de los Resultados Analíticos obtenidos de muestras de agua del Laboratorio ACZ Laboratories, INC. Correspondiente al Monitoreo de Junio y Julio 2017
	12.5.1 Muestras de Agua Superficial (SW)
	12.5.2 Muestras de Agua Subterránea (GW) pozos de monitoreo y suministro

	12.6 Informes originales de los Resultados Analíticos obtenidos del muestreo de sedimentos, Julio 2017
	12.7 Informes originales de los Resultados Analíticos obtenidos del Efluente en los meses de Mayo a Julio 2017




